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1 Task Description

GRAPHIC is a graphical program for the finite element and framework analysis modules of
SOFiSTiK with a CDBASE database (e.g. FEABENCH, TALPA, ASE, STAR2, MAXIMA, BE-
MESS, AQB, DYNA, HASE or HYDRA). The program allows the representation of almost all
information saved in the database. These ones are in particular:

Structures: Elements and nodes with or without numbers
Support conditions
Elastic foundations
Cross sections and cross section values
Material values
Local coordinate systems

Results: Principal stresses or principal moments as well as normal
stresses
(for plane structures according to magnitude and direction)
Nodal and element loads
Reinforcements in areas (contour lines)
Non–linear stresses, strains and crack widths
Vectors of velocities
Potential values
Deformed structure
Bending forms of structure

Internal forces and deformations for frame and girder systems
Influence lines
Beam loads
Beam stiffnesses
Maximum stresses
Reinforcements

The graphical representation can occur according to the result type in different manner:

– Single lines or arrows with defined (scaled) length
– Numerical values
– Designations
– Line representations for frame and girder systems or for
– Cuts in plane structures
– Isolines
– Hatch or fill patterns
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GRAPHIC | Task Description

1-2 SOFiSTiK 2025



WINDOWS Version | GRAPHIC

2 WINDOWS Version

2.1 General Information

An interactive surface (GMEN) exists for the operating WINDOWS systems.

An arbitrary input file can be read, graphical modifications can occur and an input file can be
output again with this interactive version. In this case the interactive processing can be omitted
for a new calculation of a known system.

The drawings are arranged into graphics, pictures and layers. Every layer contains drawing
elements (vectors, lines, text,...). A picture can consist of one or several layers which can
lie over each other. A graphics is divided in one or several pictures which are positioned
side by side.

The WINDOWS version allows the direct layout of a representation with an immediate check
of the result. The parameters can be changed or a new drawing can be requested if a picture
is not liked.

Two variants of the representation of result types are possible with the program GRAPHIC:

1. the Edit box
2. the result tree

The working with the result tree is suitable for the fast generation of the desired pictures with-
out user–specific definitions. The processing with the Edit box is recommended, if specific
definitions become desired or necessary.

2.2 Start of the WINDOWS Version

The following possibilities are suitable for the start of GRAPHIC:

Start from the TEDDY or WPS via a click at the GRAPHIC icon
A data base (.CDB) is opened. If a storage file .GRA is available, this is used
with first priority.

Double click at the program symbol GRAPHIC icon at the desktop.

Use of the right mouse button at a SOFiSTiK data base file (.CDB).

SOFiSTiK 2025 2-1
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� Click at the graphic

Start of GRAPHIC from the CMD environment (DOS box):

WINGRAF
or
WINGRAF project name.CDB
or
WINGRAF storage file,G
or
WINGRAF storage file.GRA

A splash screen appears for some seconds, if the program is started without a parameter. This
splash screen is prevented with an input of any file name or the parameter /NOLOGO.

If the program is started without a data file, it asks for a file to be opened (.GRA) or for a data
base (.CDB). Otherwise GRAPHIC starts now with the indicated project name–data base.
In the last two cases GRAPHIC read the storage file and generates a drawing with the found
inputs. The user can select and process single graphics. Then he can save it again as modified
storage files.

2-2 SOFiSTiK 2025
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Figure 2.1: Screen at beginning

2.3 Graphical Window

The graphical windows has the following classification for the processing:

– menu bar
– toolbar buttons
– dialogue area
– graphic area
– trees, e.g. result tree, layer tree, load case tree
– slider control for the text and representation height (unit)
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� WINDOWS titel bar
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Figure 2.2: Graphical window

The dialogue area at the lower picture border corresponds to a normal text screen. The inputs
of the user with the keyboard, error estimates and requests are represented here. In this case
the lines are shifted upward.

The position of the pointer is symbolized in the graphical window via the so–called cursor. The
form of the cursor can change according to the task. A pickbox is represented fundamentally,
if a point or a line should be picked.

2.4 Defaults

Subsequently the process of the GRAPHIC initialization is shown. In this case all settings are
defined for the next layer to be generated after the start of the program.

• Fixed values defined in the program are set directly after the start of the program.

• Then the environment variables (GRAFSIZE,...,GRAFD000...) are searched for in the sys-
tem environment or the file SOFISTIK.DEF. This environment variables are set, if they are
available.

• Then a predefinition file WINGRAF.DEF is searched for. This file contains the predefinitions
as inputs in the CADINP format. The file WINGRAF.DEF is searched for according to the
following rules:

– first in the local working directory
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– then in the SOFiSTiK path, in all directories which are defined in the SOFiSTiK environ-
ment variable

– then in the directory in which the program (WINGRAF.EXE) is
– If there are still no search results, the environment variables are evaluated in the order

of CDBASETMP and TEMP.

The file WINGRAF.DEF is stored manually, not automatically. This file contains the definitions
of the interactive buttons, which are saved with the help of the INTE records.

Furthermore the most important defaults can be defined in this file for a new graphic (SIZE,
SCHH, COLO ...). The size of the saved data can be defined with the command predefinitions
of drawing in the menu options.

2.5 Input Possibilities

2.5.1 Cursor

If the left mouse button is pressed in the graphic area, the corresponding coordinates of the
picture plane are returned to GRAPHIC. The program changes to the keyboard, if a key on
the keyboard is pressed. If the ESC–key or the RETURN key are used, the keyboard mode is
interrupted or ended. It is changed to the mouse.

The cursor has a different look dependently on the commands:

target cross intersection of two short lines (a)

cross line intersection of two long lines (b)

rubber line line between start point and the point to be chosen (e.g. for cutting
line definitions)

(c)

window rectangle at the diagonal between start point and the point to be
chosen (e.g. for box and window definitions)

(d)

pickbox small box whose size shows the snap radius for the object snap
(e.g. for point snap) If this representation type appears, the pro-
gram is in the pick mode.

(e)

SOFiSTiK 2025 2-5
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a

b
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Figure 2.3: Cursor types

2.5.2 Commands

The user has some possibilities for the selection of the graphic commands. The most important
commands are:

• Menus at the upper border of the window

menu bar

�

• Toolbar buttons

@
@I

toolbar buttons at
the upper border
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� toolbar buttons
at the border of
the right–hand side

• Mouse button at the right–hand side (context menu), e.g.

• Tree structures (e.g. result tree, layer tree)

– A detailed description of the tree structure includes the subchapter: Trees.

The user can input the command name also via the keyboard (without the possible colon).
The command name can consist of up to eight alphabetic characters. The most important
commands are selectable also via the function key.

The repeating requests are completed correctly within the active command by selection of a
new command or the escape function. If a new command is selected within a request, e.g. of
significant parameters, the processing of this command is interrupted.

If the text Command: stands in the text area, the previous command is ended. Then GRAPHIC
waits for a new command.

Important commands:

escape, esc

These commands interrupt compulsory a just current request of the program. They can
be used also for the regular termination of a request loop. This function can be also activated
via a pointer function.
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return

This command has some functions:

• It accepts a just current request of the program.

• It repeats the last request.

• It delivers the current position of the cursor to the program.

• It calls the reference point function which defines the coordinates relatively to a node.

2.5.3 Toolbars

The trees (layer tree, load case tree and database tree as well as the slider control, except for
the result tree) can be switched on like the toolbar buttons:

1. A list of the toolbars / trees / slider controls appears with a right–mouse–click at the
free grey border next to the toolbars. Switched on toolbars get a hooklet.

Figure 2.4: List of the toolbars

2. in the menu options command options there is a list tool bars.
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Figure 2.5: List of the toolbars in the menu Options

The trees can be arranged also outside the GRAPHIC window. If the STRG or CTRL key is
pressed during the shift, the tree is not docked (mostly) also in the nearness of the border.

2.5.4 Numerical Values

Frequently numerical values are necessary. These values are input via the keyboard in
GRAPHIC. In this case the request in the dialogue area can show the values proposed by
the program in peaked clips (e.g. < 0>). If the user has the same opinion, then he confirms it
with return. Otherwise one or more values can be input separately with comma. Two commas
following immediately or missing values do not change the corresponding value. The request
is repeated, if the values are no numbers or if too much numbers are input. Numerical values
has to be closed with RETURN of the keyboard (and not with the mouse button RETURN).

2.5.5 Texts

Texts are expected via the keyboard. If a standard text is planned, it is shown in peaked clips.
This text can be accepted with return, or a new text is input. The return key deletes the input
text and escape interrupts the request. The text input is ended automatically, if the maximum
number of the signs is reached. Also texts have to be closed with RETURN of the keyboard
(and not with the mouse button RETURN). Frequently also numbers are necessary within the
text inputs.

2.5.6 Coordinates

The cursor can be moved to an arbitrary position in the graphical window. The coordinates are
delivered from the picture plane to GRAPHIC with a click of the left mouse button. The missing
third coordinate results from the current representation specification.

The coordinates can be input also via the keyboard separately with comma. In this case the
coordinates can be outside of the screen. If no Z coordinate is defined, it is calculated from the
equation of the picture plane and the available coordinates.

GRAPHIC allows like the program AutoCAD also the definition of local screen coordinate sys-
tems as well as polar or relative coordinates.

The polar coordinates are input with a < between the first value (radius) and the second value
(angle). The relative coordinates to the previous point are defined with a prepositioned @.

2.6 Menu File

The menu File contains the basic commands for the file management. Some commands of
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this menu are available also as toolbar buttons. The commands are described subsequently:

New

New deletes all graphics of the currently processed data file. In this case the further processing
occurs. A database is asked for only in the case, if no database was selected up to now.

Open

Both GRAPHIC documents (.GRA) and databases (.CDB) can be selected in the dialogue box
Open. In this case the pictures of the currently processed data file are deleted, as for New.

Replace Database

The database of the currently processed layer is changed with this command. All other pictures
remain unchanged.

Save

In this way the content of the currently processed data file in the CADINP format, which is
shown in the WINDOWS title bar, can be saved. If no such data file is available, a file is
generated in the CADINP format. This new file contains all currently available graphics, pictures
and layers with their current definitions.

Save as

The currently processed data file can be saved with another name.

Page Setup

In the menu point Page Setup it is possible to adapt the specific needs to the sheet head and
sheet size. The current WINDOWS printer is the default for the GRAPHIC printer. It is possible
to choose another printer via Printer Setup. With the registry card there is the possibility to
define settings for instance the sheet orientation, the sheet size or format and the drawing of a
border as well as the determination of its form. The options for the legend of the printout can
be changed in other registry cards.

Printer Setup

The printer can be selected and configured generally with the command Printer Setup.

Preview

The command Preview allows a preview of the sheets which should be printed.

Print

The command Print opens the standard dialogue window for the printing with WINDOWS.
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Export graphic (.PLB)

The just processed data file is saved as SOFiSTiK metafile. Then this file can be considered,
stimulated, printed with the program REPORT BROWSER. On the other hand other graphic
formats (e.g. DXF) can be generated.

Export values list (.LST)

The values used for the representation are written as a list in a LST–file. The name results
from the current document or from the database name, if no document name exists yet. The
output can be limited to the current layer or the picture or the graphics in a dialogue box. Else
the values of all graphics are written. Then this file can be considered and printed with the
program WINTED.

The input which led to the values is recorded as a batch input (as for the GRA file) in the so
generated LST file. The lists can be formed differently. However, there is always a reference
number (in general the element number or the number set in an intern way) and at least one
result value (1st value). Also a 2nd and a 3rd value (for the main reinforcement, the transverse
reinforcement or for the support components in the X, Y and Z direction) is available for the
representation of some components (e.g. area reinforcement or support components). The
section value at the beam axis is printed in addition to the results at line elements. The global
insertion point or the group number is printed also for some results.

Export graphics formats (.DXF)

The just processed data file, the current picture, the current page with all pictures or the current
selection in the layer tree is saved as a graphics format, as for example .DXF

Exit

The currently processed data file can be closed with Exit. If changes have occurred, the
program asks whether these changes should be saved.

If the termination occurs via the abort button , then no INI file is produced. That results
in the consequence, that WINDOWS specific user settings, for example switched on and off
toolbar buttons, the position of the tree windows, the size of the graphic area, are not saved
and do disappear therefore.

2.7 Menu Edit

The menu Edit contains the basic commands for the picture management. Some commands of
this menu are available also as toolbar buttons. Subsequently the commands are described:

Undo / Redo
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Occurred changes can be taken back command–wise and produced also again.

New Graphics , New Graphics with One Layer ,

New Graphics (empty) / Remove Graphics

In GRAPHIC it is possible to show a sequence of graphical representations of the calcu-
lation results separately. The current graphics is deleted from the total list with the menu point
Remove graphics. The command New graphics generates a new graphics after the current
graphics and saves the up to now current graphics. Always all layers of the current graphic are
copied here. However, only one layer is copied always with New Graphics with One Layer.
A new graphic without any copy is generated with New Graphics (empty).

New Picture , New Picture with One Layer ,

New Picture (empty) / Remove Picture

Every graphics can contain some pictures. For this the user must choose the menu
point graphics Setup for View in the menu bar. In this menu point the number of the pictures
both in the height and in the width must have been defined. A new picture is generated with
the command New Picture. Then this new picture is set currently. The previous picture is
saved. Always all layers of the current picture are copied here. However, only one layer is
copied always with New Picture with One Layer. A new picture without any copy is generated
with New Picture (empty). The command Remove Picture effects the deletion of the current
picture.

New Layer , New Layer (empty) / Remove Layer

The layer function allows the representation of different results or structures in a picture
on each other. This is especially useful for the comparison of the results. The user must
employ the command New Layer in order to define a new layer. In this case the old layer is
saved. A new layer without any copy is generated with New Layer (empty). The current layer
is deleted with the command Remove Layer.

The user gets the information about the current graphics and the current layer in the menu bar
at the lower border of the screen. The current picture is framed at the screen or is marked with
an icon with pen in the layer tree.

The following submenus are available in the menu Edit:

– Cuts
– Lines
– Texts
– Positioning symbols
– Level symbols
– Dimensional lines
– Cutting pattern
– SIR cut
– BRIC cuts
– Change all Additional elements
– Axes
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2.7.1 Input with Reference Points

A tick at Request Reference points activates the mode reference point for the input of the
following menus. For the requested input of a point it is switched here to an input via a reference
point.

The coordinates can also be defined relative to the last point entered (reference point function)
by adding a ” r ” or ” @ ” in front of the coordinate input.

The coordinate input is defined in the global coordinate system (X, Y, Z) as soon as the option
global is active or the letter ” g ” is added in front of the coordinates.

The coordinates are arranged in a local coordinate system if the option local is active or the
coordinates are entered with a ” l ”in front of them. A rotated or a skew local coordinate system
can be defined in the option OPTIONS⇒coordinate system ⇒define local system .

Figure 2.6: Orthogonal–Cartesian resp. cylindrical coordinates

Cylindrical coordinates can be used in the global system (user defined system) and polar
coordinates in the local system (display plane). For the input of these coordinates a ” < ”
instead of a ”,” (comma) has to be used between the first and second coordinate.

r < φ, z

The first value is the radius r, the second value is the angle φ and the third value is the height
z.

2.7.2 Cuts

A cut has to be generated with the help of a line for the representation of the results at a specific
position in the QUAD structure or at BRIC areas.

The input and processing of cuts in QUAD elements or at BRIC areas is done via
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Menu bar =⇒ Edit =⇒ Cuts

The menu Cuts includes the commands for the drawing and the deletion of the cuts. Following
input options are possible here:

=⇒ Group number
=⇒ Create cut
=⇒ 1m cut
=⇒ Multiple parallel cuts
=⇒ Delete cuts

With

=⇒ Group number

it is possible to allocate cuts, which should be generated, to an own group number.
Thus cuts with different directions can get for example different group numbers. Cuts can be
also deleted via their group number (see Delete cuts).

A straight cut or a cut as polygon can be generated via

=⇒ Create cut

The start point and the end point of the line are input interactively with the mouse or via
the keyboard. If the user wants to input the relative coordinates with the keyboard, a @ must
be input at first as in AutoCAD. Cuts with several segments (polygon) retain their direction.
The direction of single cuts is aligned.

With

=⇒ 1m cut
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a cut is generated with a fixed defined length and direction. The insertion point in the
structure is always in the middle of the cut.

Several cuts parallelly to each other along a reference axis are defined with

=⇒ Multiple parallel cuts

Three possibilities of the input are available for this option.

1. Fixed default of the cut number and of the distance between the cuts
The cut number and the distance between the cuts are input via the keyboard. The 1st

cut and then the direction of the other cuts are defined in the structure with the cursor.

2. Fixed default of the cut number and show of the cut distance
The cut number is input via the keyboard. Then the 1st cut is defined with the cursor. The
direction and the distance to the next cut have to be shown afterwards.

3. Fixed default of the cut number and input of an area for these cuts
The cut number is input via the keyboard. Then a RETURN follows and the direction and
the distance to the last cut have to be shown.

The deletion of cuts can be done via

=⇒ Delete cuts

The selection of cuts in the active groups is done via an input in the dialogue area. The
input for each single cut is Y = Yes (deleting) or N = No (not deleting). The input for all cuts
is A. The selection is accepted with ENTER and is canceled with ESC. If only the cuts of a
specific group number are supposed to be selected, the group numbers of the remaining cuts

have to be switched off via the Group definition ..

2.7.3 Three–Dimensional Cuts through a Structure (SIR Cuts)

With the program SIR it is possible to generate three–dimensional cuts, at which resultant
beam forces are integrated, through a shell structure or a slab structure from finite elements.
An equivalent girder system at wich further checks can be done (e.g. in ultimate limit state) is
the result of that. The cuts are saved in the SOFiSTiK database. They can be evaluated then
with GRAPHIC. Especially the three–dimensional definition of the cut reference axis, the cut
properties, all integrated beam forces and after design of the equivalent beam cross section
also the relevant design and cross section values can be output graphically.

Furthermore there are possibilities in GRAPHIC to input interactively cuts and to modify their
properties. The modified or new cuts are saved in the database in order to determine the new
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internal forces and moments and cross section definitions with SIR.

The input and processing of SIR cuts is done via

Menu bar =⇒ Edit =⇒ SIR cut

Following input options are possible here:

=⇒ Properties of the next SIR cut

2-16 SOFiSTiK 2025



WINDOWS Version | GRAPHIC

=⇒ Create a single SIR cut
=⇒ Multiple SIR cuts create via beam
=⇒ Delete SIR cut
=⇒ Save SIR cut to database
=⇒ Properties of all SIR cuts

At beginning of the processing the properties of the SIR cut which should be generate are
defined with

=⇒ Properties of the next SIR cut

A dialog box ”Properties of external beam section of the next input” is opened. The
geometry of the cut can be input in this dialog box. Appertaining to that:

– Kind of local direction
– Position of reference point along the cut–local Y axis
– Local Y coordinates of the active window of the section plane
– Position of the reference point along the cut–local Z axis
– Local Z coordinates of the active window of the section plane
– Depth of the section box for the support reactions
– in group (group number)
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Figure 2.7: Section plane

The input of a single SIR cut can be done then with

=⇒ Create a single SIR cut

or the input of several SIR cuts in a continuous beam with

=⇒ Multiple SIR cuts create via beam

The start point and the end point of a single SIR cut or of a continuous beam axis for
several SIR cuts are input interactively with the mouse or via the keyboard. If the user wants
to input the relative coordinates with the keyboard, a @ must be input at first as in AutoCAD.

The SIR cuts can be deleted with

=⇒ Delete SIR cut

The inputs are saved in the database with

=⇒ Save SIR cut to database

Then they can be used for a calculation with the program SIR.
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With the possibility

=⇒ Properties of all SIR cuts

the properties, as for example the position, the distances, the coordinates, the eccentricities,
the transformations and the cross section numbers, are shown.

Example: SIR Cuts at a Bridge

Initial situation
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The superstructure of a two–span curved T–beam bridge was input via structural areas
in SOFiPLUS. The superstructure which is represented via eccentrical placed area elements
(QUAD elements with position below) results after the mesh generation with the automatic
mesh generator.

Here an alternative should be shown to the common kind of representation for T–beam bridges
via a girder (exclusive BEAM elements) or via a combination of beams for the main girder and
area elements for the deck.

The superstructure is generated and calculated exclusively with area elements in order to rep-
resent very well the transverse structural behaviour also for skew bridges with very compact
main girders. For the determination of the internal forces of the main girder the program SIR
has the possibility for the user to get beam internal forces and moments, which refer to the
centroid axes of the section, at free defined sections via integration of the available plate in-
ternal forces and moments. The input of these beam section can be done very comfortable
interactive in GRAPHIC. Therefrom the calculation can be started directly with SIR. For this the
procedure is shown in the following example:

Figure 2.8: SIR Cuts at a Bridge

Start of GRAPHIC:

either with (graphical output) from SOFiPLUS

or
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via the icon (GRAPHIC) in the TEDdy

Tip:

Choose the structure representation instead of the contour representation. Then
more points are available for the point snap.

Open of the dialog box: Properties of the next SIR cut

Via

Menu bar => Edit => SIR cut => Properties of the next SIR cut

Here it is possible to input the geometry of the next section:

Orientation of the section:

The line of vision is here the line of vision of the user ”from above onto the system in
the x–y plane” = default (positive local z)

Local y coordinate of the active window

Width of the section window in the element plane. Intuitive here ”the effective width
of the main girder”: chosen here ZMIN = -1.5m; ZMAX = 1.5m

Local z coordinate of the active window:

Width of the section window perpendicularly to the element plane. Since all elements
are here in a plane, an input is not necessary because the elements are cut always
completely in their thickness.

SOFiSTiK 2025 2-21



GRAPHIC | WINDOWS Version

Figure 2.9: Properties of the next SIR cut

Draw of the SIR cut:

Via:

Menu bar => Edit => SIR cut => Multiple SIR cuts create via beam

If necessary, it is possible to modify the maximum distance of the individual sections
in the dialogue area.
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Figure 2.10: Distance of the individual sections

With the temporary object snap single point (press of F2 before click at the desired
point => mouse pointer symbol rectangle) it is possible now to draw a cut through
the middle of the main girder. At every clicked point a section is generated or in case
of larger distances as the input maximum value with the same distance.

Tip:

Here it can be reasonable to not input the first and the last section directly onto the
edge of the bridge, because otherwise a ”cut off” cross section is generated due to
the curvature of the bridge.

Here sections can be deleted still very easy via:

Menu bar => Edit => SIR cut => Delete SIR cut,

because they are still not saved in the database

Figure 2.11: Delete SIR cut

Start of the calculation:

Via:

Menu bar => Edit => SIR cut => Save SIR cut to database

a dialogue box: Save the SIR sections in the database is opened.
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Figure 2.12: Save SIR cut to database

The program SIR which calculates the sections and saves them in the database is
called now via this dialogue box. The information about the defined sections is saved
in a file project.gsr.

In the lower part of the dialogue box the user can be input, whether the calculation
with SIR should be started immediately from GRAPHIC or whether the cross sections
should be calculated with AQUA and AQB and the reference axis should be lied in
the centroids in Y and Z direction in a further automatic calculation.

The calculation is done after press of OK.

Delete of already saved SIR sections:

In order to delete SIR sections which are saved in the database after the calcu-
lation it is necessary to open the dialogue box: Save the SIR sections in the database

via:

Menu bar => Edit => SIR cut => Save SIR cut to database

after
Menu bar => Edit => SIR cut => Delete SIR cut
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Figure 2.13: Save SIR cut to database

This dialogue box has now the option to delete all found SIR sections without further
action => confirm with OK.

Tip:

If not used SIR sections are available in the database, then it is possible to delete
these SIR sections and to release the cross section numbers during the calculation
of the SIR sections with the dialogue box.

Further calculation with the generated cross sections:

Because the cross sections generated by SIR are saved in the database and also
available in the CADINP format, the user has now all possibilities for a further pro-
cessing with the SOFiSTiK programs. The design of a cross section generated before
with GRAPHIC and SIR should be shown here as example:
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Figure 2.14: Further processing with the SOFiSTiK programs

The file project.sir generated during this calculation includes all generated cross sec-
tions as AQUA input (here:

Figure 2.15: All generated cross sections

In order to define now the reinforcement position which is necessary for the design
either it is possible to use the record LRF in AQUA or to input graphically interactive
the reinforcement with the program WinAQUA.
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Figure 2.16: To define the reinforcement position

Note:

For rectangle cross sections it is possible to generate the more simple SREC cross
sections via the option: ”Generate SREC cross sections, if it is possible” during
calculation of the SIR cuts from GRAPHIC. For this purpose it is necessary, that the
reference axes are situated in the centre of gravity.

A design without an calculation of a static system can be done after the input of the
reinforcement distribution with the module AQB of the file project.sir. The internal
forces and moments of all calculated load cases are saved explicitly already here
(record S). For example it is possible here to do a design in ultimate limit state
for individual combinations from load case 1 (G) and load case 2 (Q). For this the
following two lines have to be inserted in AQB:

COMB SOLO LF1 1 1.35 2 1.5

DESI ULTI
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Figure 2.17: To do a design for individual combinations

The reinforcement results can be represented now with the module AQUP.

Example: SIR Cuts at a Tunnel

Initial situation

Only the differences to the first example should be shown in this example. Therefore
the details of the calculation procedure are not explained here.

A static system which includes only area elements was generated for a two–dimensional
tunnel calculation. The inner shell is also modelled with area elements. In order to get internal
forces and moments for the design it is possible to calculate interactive beam cross sections
with GRAPHIC and SIR.
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Figure 2.18: SIR Cuts at a Tunnel

Dialog box: Properties of the next SIR cut

With reference to the first example only the other orientation of the element plane in
the coordinate system should be considered here. The thickness of the tunnel shell
is input as size in local z direction.
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Figure 2.19: Properties of the next SIR cut

Start of the calculation:

Since rectangle cross sections are available here, it is possible to generate the SREC
cross sections with the option: "Generate SREC cross sections, if it is possible" after
the calculation of the reference axis in the element centre of gravity.

Furthermore it is reasonable to prevent that a cross section is generated with several
materials with the option: "Use of only one (the first) material number in the generated
cross section". So can be avoided, that inadvertent cut soil material leads to cross
sections which can not be designed.
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Figure 2.20: Save SIR cut to database

In the generated file project.sir one can see now, that only cross sections were cre-
ated with type SREC. Here it is possible to input very easy a reinforcement distribution
for a further design.

Figure 2.21: All generated cross sections

2.7.4 Cutting Pattern

The cutting pattern lines at the membrane structures are defined with the commands of the
submenu Cutting pattern. Therefrom the geodetic isolines are determined. The resultant cut-
ting pattern areas are transmitted to the program TEXTILE. The menu Cutting pattern contains
the following commands:
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2.7.5 Cuts through Volume Elements (BRIC Cuts)

A cut has to be generated with the help of a line for the representation of the results within a
specific position of the BRIC structure. Then the results are represented still only at the created
BRIC cut areas. An output of the results at the faces of the contour is not done anymore.

The input and processing of BRIC cuts is done via

Menu bar =⇒ Edit =⇒ BRIC cut

The menu Cuts includes the commands for the drawing and the deletion of the cuts. Following
input options are possible here:

=⇒ Group number
=⇒ Create BRIC cut
=⇒ Delete BRIC cuts

With

=⇒ Group number
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it is possible to allocate BRIC cuts, which should be generated, to an own group num-
ber. Thus BRIC cuts with different directions can get for example different group numbers.
BRIC cuts can be also deleted via their group number (see Delete BRIC cuts).

A straight BRIC cut or a BRIC cut as polygon can be generated via

=⇒ Create BRIC cut

The start point and the end point of the line are input interactively with the mouse or via
the keyboard. If the user wants to input the relative coordinates with the keyboard, a @
must be input at first as in AutoCAD. BRIC cuts with several segments (polygon) retain their
direction. The direction of single cuts is aligned.

The deletion of cuts can be done via

=⇒ Delete BRIC cuts

The selection of BRIC cuts in the active groups is done via an input in the dialogue
area. The input for each single cut is Y = Yes (deleting) or N = No (not deleting). The input
for all cuts is A. The selection is accepted with ENTER and is canceled with ESC. If only the
BRIC cuts of a specific group number are supposed to be selected, the group numbers of the

remaining BRIC cuts have to be switched off via the Group definition .

Note:
For a better result representation it is possible to define the representation of the BRIC structure

or BRIC surface at Group definition .

2.7.6 Additional Information

Additional drawing elements, for instance Lines, Texts, Positioning symbols, Level sym-
bols, Dimensional lines as well as Axes, can be inserted into the drawing.

Subsequently the commands are described:

Insert multiline text

With the command Insert multiline text it is possible to insert texts with and without a
line. If only a click is done at a point, no line is printed. If a line is drawn in the graphic, then
this line is printed too. The text is input in the dialogue area below. The size of the text can be
changed interactively before the end (after one return).

Insert text with frame

With the command Insert text with frame it is possible to insert in–line texts with and
without a line. If only a click is done at a point, no line is printed. If a line is drawn in the
graphic, then this line is printed too. The text is input in the dialogue area below. The size of
the text can be changed interactively before the end (after one return).

Insert position symbol
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With the command Insert position symbol it is possible to insert positions with and
without a line. If only a click is done at a point, no line is printed. If a line is drawn in the
graphic, then this line is printed too. The text for the position symbol is input in the dialogue
area below. The size of the position symbol can be changed interactively before the end (after
one return).

Insert level symbol

With the command Insert level symbol it is possible to insert level definitions with and
without a line. If only a click is done at a point, no line is printed. If a line is drawn in the
graphic, then this line is printed too. The text for the level symbol is input in the dialogue area
below. The size of the level symbol can be changed interactively before the end (after one
return).

Create axis

With the command Create axis it is possible to insert an axis definition. In the dialogue
area at first the position of the axis is demanded with From point and To point. The input for
this is done interactively with clicks. The text for the axis symbol is input in the dialogue area
below.

Multiple parallel axes

With the command Multiple parallel axes it is possible to insert simultaneously several
axes. At first the number and the distances between the axes are demanded in the dialogue
area. The input for this has to be done in the dialogue area. For the first axis the position is
defined interactively with clicks from From point to To point. It follows the interactive input for
the Direction of next axis. The text for the first axis is input in the dialogue area below. If a
number is defined for the first axis, then the other axes get the following numbers. If, however,
a character is input, then the following axes get the characters which follow in the alphabet.

Show axes outside SBOX

Axes are created with system coordinates. Therefore it is possible to check these axes
if they are outside the structure, when the BOX or GROUP selection are be changed. This
check can be switched on / off.

Create lines

With the command Create lines it is possible to insert an arbitrary polyline in the graphic. The
input is done interactively with clicks from From point to To point.

Insert single dimensional line

It is possible to define a single dimensional line with this command. The default of the
text, the distance between the start and end point, is overwritten, if a text is input. The size of
the text can be changed interactively before the end (after one return).

Insert multiple dimensional lines
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It is possible to define multiple dimensional lines with this command. The text has then
the default, the distance between the start and end point.

The submenus contain the commands for the drawing and the deletion of these additional
elements and for the definition of specific properties.

Show elements outside SBOX

Additional elements (no axes or cuts) are created with system coordinates if they are
positioned inside the structure (SBOX). Therefore it is possible to check these elements if they
are outside the structure, when the BOX or GROUP selection are be changed. This check can
be switched on / off.

Delete all Additional elements

All active Additional elements (no axes or cuts) can be deleted at once.

2.8 Menue View

The menu View contains the basic commands for the layout definition and for the view. Some
commands of this menu are available also as toolbar buttons. Subsequently the commands
are described:

graphics Setup

Settings for the scale, for the text in the head lines and for the legend are available with
the command graphics Setup.

Show Sheet Border

The sheet border can be switched on or off with this command.

Show Picture Partition

The picture partition lines can be switched off or on for the next picture or on for each
picture with the commands of this menue. Also it is possible to activate/deactivate the picture
partition lines for printing.

2D–Measurability

The representations drawn in GRAPHIC can be measured at the printed paper with the
rule. They are normalized to the paper plane (two–dimensional). The Z coordinate is used in
the representation of the three–dimensional view. If the last option (off) is used the represen-
tation direction is not changed even if the direction is equal to the base line direction, e.g. in
the case of representation direction = local x.

Coor.System On/Off
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This command switches on or off the indication of the global coordinate system.

View Definition

The point of view of the observer as well as the line of vision can be changed here. In
addition it is possible to select between the axonometric and perspective representation (see
also the record VIEW).

The user can find the input mask for x, y and z at Angle of axonometry in the dialogue box
Axonometry. In this case the values describe the angle of the corresponding axis towards the
horizontal line of vision. The factors of the corresponding axes, the orientation axis and the
rotation angle may be input, if the option Scale definition was selected.

3D

The system may be rotated interactively via an extra window.

Default View

The representation of the basic system is the starting point for the perspective and the
axonometry. The order of the buttons corresponds to the order of the menu.

3D explicit

The position of the system in the three–dimensional area may be determined via an
input or via the selection of three points.

Perspective

The central perspective is determined via a centre of the projection in the picture plane,
via the distance between the observer point and the centre of projection and via the visual
angle. At first the fixed point in the picture plane has to be input and then the distance and the
acceptance angle (see also record PERS).

Select Graphics

The user can change to the next or to the previous graphics or he can jump to
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the first or to the last graphics .

Select Picture

The user can change to the next or to the previous picture or he can jump to

the first or to the last picture of a graphics.

Select Layer

The user can change to the next or the previous layer or he can jump to the

first or to the last layer of a graphics.

Switches

In that menu some useful switches are available, e.g. supports, kinematic constrains or
tendons symbols.

Switches are only offered with the respective context (e.g. If no kinematic constrains are
available in the system, the switch is grey)

Following Switches are available:

Support symbols
switches on or off all support symbols

kinematic constrains
switches on or off all kinematic constrains

Tendons
All tendons of the plane elements, beams and design elements are switched on or
off.

Truncated element lines
If only parts of the system are selected, the bordering switched off elements
are suggested (mostly grey) in order to show more clearly the correlation to the
remaining parts of the system (e.g. T–beam parts). This feature can be switched
on and off here.

Dimensions of columns, heads, splays
The dimensions of a column with head and splay may be storing at a structural
point. The drawing of these lines can be switched on and off here.

Text
switches on or off the result designation

Check text for overlapping
If the text is switched on, the check text for overlapping can be switched on or off
here. The check for text overlapping causes that the result designation remains
readable via omission of the smaller text for overlapping texts.
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Text cross to the default
rotates the Text about 90 degrees

Decimal places

Here are the main used controls to changing the number of decimal places in the result
plot. The switch ’.D’ does set the number of decimal places in dependency of the size of
shown number. A small number will have more decimal places than a large one. Therefore the
number of decimal places is variable for each shown number in the picture. All other switches
do set the same number of decimal places for each number in the plot. With switch ’.M’ is
used the number of decimal places set in the SOFISTIK units for the current unit (e.g. kN).
This is according to the table output of the other SOFiSTiK programs. ’.0’ means no decimal
places. ’.E’ is an exponential output for very small or very large numbers.

2.9 Menu Select

The menu Select contains the commands for the output of the generated structure, the loading,
the calculation and design results as well as for the cut definition and for the box and group
selection. The commands of this menu are available also as toolbar buttons. Subsequently the
commands are described:

System Values

A selection, which elements should be represented with which system value, may be
found here. The prepresentation of the system values is possible after a generation with the
programs AQUA, SOFiMSHA, SOFiMSHC, PFAHL.

The settings for the designation of the picture may be defined in the edit sheet Text. Some
layers have to be defined for the simultaneous representation of some system values in one
picture. It is helpful to use different colours for different system values. This definition possibility
is to be found also in the edit sheet Text.

The material number or the scale of a line representation or the increment of a designation are
requested according to the type of the system value.

Further input possibilities are in the different edit sheets. For example the displaced structure
may be represented with Structure. In addition the modifications with regard to the repre-
sentation of the lines (e.g. structure edge, supported boundaries) and the used symbols, for
example supported nodes, may occur.

All important settings, like the value ranges, the colours and the position of the legend, are
possible in the designer of the fill pattern.

All graphical representations of the results in a line form can be adapted to the individual
demands of the user with the line designer (e.g. Only the values at the maximums and at the
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beam ends can be plotted.)

In an analog mode options for the other representation types are available for the user.

Loads

Loads of a system may be plotted with this command. The desired load case can be
selected from a pulldown menu. The loads can be represented after a load generation with
the programs SOFiLOAD, ASE, STAR2, TALPA or DYNA.

Results

Here options which are able to visualize the internal forces and moments and the resul-
tant stresses in a simple and fast way are available. A result representation is possible after a
calculation with the programs ASE, STAR2, TALPA, DYNA or HYDRA.

For each element the user can find the corresponding result kinds and types. An appropriate
selection can occur with the help of the pulldown menu Load case and Representation. The
material values or the time values can be plotted according to the result kind. Very remarkable
effects can be achieved often with variable colours.

Design Values

The calculated reinforcements and the design stresses as well as their combinations in
the separate design cases can be selected with the command Design Values. The design
values can be represented after a calculation with the programs BEMESS, AQB or STAR2.

Select previous LC

The previous load case of the current load case from the list of the load cases is set.

Select next LC

The following load case of the current load case from the list of the load cases is set.

Change_LC_Automatically

The load case may be changed if the current load case is invalid after a changing of re-
sult type. With the commands of that menue it is possible to control whether the load case is
not changed, whether the load case is changed automatically without inquiry or whether the
load case is changed after an inquiry.

Create Cut

Cuts through plane structures (QUAD elements) can be defined with the command Cre-
ate Cut. This is the same command as in the menu Edit–Cuts–Create Cut.

Show all
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Each selection is removed with the command Show all. All elements are be visible.

Selection manager

A selection includes all selections via box, group or single selection. A selection in-
cludes a view (line of vision) too. The properties of all defined selections can be edited with
the command Selection manager in a tabular form.

Define new selection

A new selection is defined with the with the command Define new selection. This se-
lection includes the current box, group and single selection in addition with the current line of
vision. A description of the selection can be defined here. This description is shown in the first
line of picture description.

Selection by Layer

Normally the selection is used for all layers of the current picture. But sometimes it
makes sense to use only the current layer, eg if the first layer shall include the whole structure
and the second layer shall have a selection of a result. After setting Selection by Layer the
next selections are used on the current layer till the command is be reseted again.

2.9.1 Boxes

This menu includes the commands for geometric selection of elements via the location of their
nodes.

Structure Limits

It is changed from the representation of the box to that of the overall system.

Box

A box of the overall system is defined via the selection with a window. Then only a box
is drawn.
When the box is drawn from left to right the selection of an element is valid if all nodes of this
element lie inside the box (window). This kind of box is marked by a continuous line.
When the box is drawn from right to left the selection of an element is valid if one node of this
element lies inside the box (cross). This kind of box is marked by a dashed line.

Change Box

Already defined boxes may be edited and new boxes may be defined simultaneously
with the command Change Box.

2.9.2 Groups

This menu includes the commands for selection of elements via their group number (see man-
ual for program SOFIMSHA/C, chapter ”GRUP”) .

All Groups
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After the definition of a group selection all elements are represented with this command.

Define Groups

Individual elements or element types (e.g. beam elements, area elements) can be cho-
sen with the group selection for the representation. The group number of an element is equal
to the integer part of the term element number/group divisor.

Group divisor

Group divisor can be redefined temporary in GRAPHIC, if the elements were defined
with a fixed group divisor (divisor>0) during the system generation. Groups can be divided or
combined on this way.
But the better way is to define Secondary groups with program SOFIMSHA. These secondary
groups are available for the most programs, not only for GRAPHIC.

2.9.3 Nodes

This menu includes the commands for selection of specific node types.

Free nodes

Free nodes are not part of any element. Therefore group selection can not act on these
nodes. All free nodes can be switched on / off with this command.

Nodal sequences

Nodal sequences (EDGE) have no group number. Therefore group selection can not
act on these nodes. All nodal sequences can be switched on / off with this command.

BRIC inner nodes

Normally BRIC inner nodes are not visible. Only the nodes on the BRIC surface are
visible. All inner nodes can be switched on with this command so that all results (extremal
values) on this nodes are visible.

BRIC inner nodes

Sometimes invalid nodes are created during an invalid system generation. In this case
these nodes can be switched on here.

Domain

The nodes of a domain composition can be switched with this command.

2.9.4 BRIC surface

This menu includes the commands for visibility of BRIC surfaces.

Front sides
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The front sides are visible depending on the line of vision.

All sides

All BRIC outer sides are visible.

Group surfaces

Inner BRIC group border sides are visible too.

No surfaces

No BRIC surfaces are displayed. This makes sense if BRIC cut areas were defined.

Full structure

All BRIC elements are displayed, the inner ones too.

2.10 Menu Extras

The menu Extras contains the commands to change the units, the submenu Macros for the
additional informations and for the start of other SOFiSTiK programs (ANIMATOR, REPORT
BROWSER, TEDDY).

Distance

The distance between 2 points can be measured.

Distance in XYZ

The distance is output in the global components.

Angle 3 points

An angle between 3 three–dimensional points can be measured.

Menü Element info

A node or element may be searched via its number. Some properties, e.g. node coor-
dinates and node support, are shown additionally.

Start ANIMATOR

The interactive program ANIMATOR of the SOFiSTiK is started with the current database and
the current load case.

Start TEDDY

TEDDY is used for the text input (CADINP) of the SOFiSTiK statics programs. In addi-
tion different SOFiSTiK defaults can be defined there and some helpful tools can be used.
TEDDY is started with the current GRAPHIC document file (.GRA). If this file doe not exist yet,
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the current statics input file (.DAT) is used.

Start REPORT BROWSER

REPORT BROWSER is used for the display or printing of SOFISTiK output. REPORT
BROWSER is started with the current output file (.PLB).

Start RESULTVIEWER

The interactive program RESULTVIEWER of the SOFiSTiK is started with the current
database. It is possible to create result lists and to create outputs of cross sections results.

2.10.1 Units

It is possible to change units and its precisions, layerwise too. if the unit system (UNIT SET)
is rearranged, changings of the former unit set will be erased during this action. Units is a
submenu of the menu Extras.

Change

Changing units and its precisions via a dialogue.

From default

Sets units of output to the default from file WINGRAF.DEF.

From database

Sets units of output to the units of current database.

Layerwise units

If this switch is on, changes of units are used only for the current layer. Otherwise the
changes are applied at all layer of the entire file.

Change database units

Overwrites the units of current database with the current units.
ATTENTION: The changed database units cannot be restored by command "undo".

UnitsInfo

Shows the names and settings of used units of the current layer in dialogue area.

2.10.2 Macros

Always recurring manipulations and settings can occur via the request of a CADINP–based
macro. Macros is a submenu of the menu Extras.
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Figure 2.22: Submenu Macros

Only the input values of the current layer, picture or graphics are changed with the first drawing
request (records STRU, NODE, BEAM or QUAD). If more drawing requests are defined, then
the layers arising newly are placed behind the current layer.

The submenu Macros contains the following commands:

Use

The macro selected via a dialogue box is used for the current layer.

Edit

The selected macro may be modified with the help of the program TEDDY.

Copy

The selected macro is copied into the clipboard. Then the use in the layer tree is possi-
ble (with the command Replace).

2.11 Menu Options

The menu Options contains transparent and non–transparent commands of general kind.
Transparent means that this command can be requested at any time even within a command
sequence. In this case the current menu does not have to be left or the command or the
command sequence do not have to be interrupted. Some of these commands are directly
accessible also in other menus.

2.11.1 Non–transparent Commands

Predefinitions

Here can be defined the amount of the predefinitions to be stored in the file WINGRAF.DEF as
well as the definition, when these values are stored in an interactive session.

Auto–Redraw

If the Auto–Redraw is switched on the drawing of the current picture is repeated after
changing the input parameter. Also an automatic redraw is done from WINDOWS if the
window is changed. This behavior can take a long time at big systems. If the Auto–Redraw is
switched off the drawing is redrawn only if a explicit command (CTRL–N) is input.

Recalculate (CTRL–N)

The drawing of the current picture is calculated again. A new representations is forced
with this command.

2-44 SOFiSTiK 2025



WINDOWS Version | GRAPHIC

2.11.2 Transparent Commands

Zoom (F11)

A picture window is determined with Zoom. The picture window may be changed also
within a request, because it is a transparent command. The desired window is selected via
two diagonal corner points.The ZOOM window is fixed on the page.

The Zoom window is converted in system coordinates. The window ”displaces itself” with the
element in the case of a displacement of the zoomed element at the screen, e.g. in the case
of the rotation of the system or modification of the drawing scale.

Zoom Fixed (CTRL–F11)

A picture window is determined with Zoom Fixed. The picture window may be changed
also within a request, because it is a transparent command. The desired window is selected
via two diagonal corner points. The zoom window is fixed on the page.

Zoom bigger at point

In this way an area around a point to be clicked is increased in a defined step width.

Zoom bigger

An area of the picture is increased automatically in a defined step width with the com-
mand Zoom bigger.

Zoom smaller at point

In an analog mode to the command Zoom bigger at point only with minimization.

Zoom smaller

In an analog mode to the command Zoom bigger only with minimization.

Zoom before

The previous box is drawn again with Zoom before.

Zoom all

The overall picture is represented in the graphics borders with the command Zoom all.

Zoom borders

The overall picture is drawn with the definition Zoom borders.

Zoom pan

The current picture box is displaced over the structure. In this case the scale is main-
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tained. The user is asked for a basis point and a displacement point via the dialogue area.
This may occur also with the scroll bar.

The user can arrange also the construction plane (picture plane) perpendicularly to the previ-
ous position (usually the Z coordinate) in a new distance only with an input of a single numerical
value. Thereby the picture box is not changed. However, the input coordinates consider the
new position of this construction plane.

Coordinate system

The submenu Coordinate system contains the command local/global. This command
allows the change between the coordinate input in the local coordinate system and the input
with the user coordinates. According to the mode the text: local or global appears in the status
line.

The coordinate input changes to the orthogonal mode with Ortho and returns. The text: ortho
appears in the status line, if this mode is active. However, only the amount–moderately greater
increment is analysed for the coordinate input with the cursor. Ortho is parallel to the cross line
axis. The ortho options is switched off temporarily, if this option is not wanted by the program
(e.g. for zoom).

Redraw

The drawing of the current picture is repeated or the graphics demanded from the mem-
ory is represented for the first time. GRAPHIC does not update immediately every modification
of the parameters. A new representations is forced with this command.

Toggle cursor form

The WINDOWS standard cursor is changed first to a long cross. After the second com-
mand call the cursor has the form of a short cross. If the command is called for the third time,
the Windows standard cursor appears again.

Objectsnap

The there contained options set the defaults for the snap to none or to Single

Point . In the case of the default of the snap mode it is not urgently necessary that the
point lies really within the pick box. The simple numbers are interpreted as node numbers and

the number pairs or the triples as coordinates at Number .

Objectsnap temporary

The snap option Single Point is activated with the there contained command Single
Point. Then the cursor is the pick box. GRAPHIC determines the coordinates of the node
which was found within the pick box.

Options

The command Options contains specific options, that act program–comprehensively.
These are the colour palette selection of the printer, the memory interval in minutes, the
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language of the surface and the text type for the status line.

2.12 Further Commands

Further commands for the input with the dialogue area which are not performed in the menus
are available.

default

All DEFAULT buttons in the individual input windows are defined as a default with the at
last read status of the defaults (mostly from the WINGRAF.DEF). The reservation of these
buttons may be changed here for the case, that it becomes necessary to use the initial
WinGRAF defaults.

tol

Different tolerances and limit values are available for the representation in GRAPHIC. It
can be useful to change the tolerances for specific structures and results.

WARNING: The user should change the value very cautious and with consideration only if
it is urgently necessary. Otherwise unexpected effects could arise during the
representation.

cleartyp

The default for texts is WINDOWS ’ClearType’ (including antialiasing). Normally such
text representation is better readable. But sometimes it leads to a ’greying’ effect of the texts.
It is possible to switch on / off the option ’ClearType’ via command ’cleartyp’.

2.13 Trees

For a better overview during the processing there is the possibility to use the trees which are
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preset on the left-hand side of the graphical window.

registry cards
for trees

working area for trees

Following trees are available for the processing:

Structure values, loads, results

Load/Design cases

Representation

Layer

Numbering Selection
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Database

As usual the single trees are partitioned into folder and relevant subfolders. The folders or

subfolders include different database values (results) .

The selected GRAPHIC representation is marked in the tree with a red tick at the appropriate
folder, subfolder and database value (result). The representation of the nodes numbers is
shown for example with a red tick at the folder System values, at the subfolder Node and at the
database value Numbers:

2.13.1 Selection

The single entry of the tree is selected via a click (left mouse button). This is to be recognized
at the marked text and/or at the modification of the symbol beside the text. It is also possible to
select in the tree the respective previous element with the ↑ button of the keyboard or the next
element with the ↓ button. For some trees (Results, Load cases, Layer and Representation) the
elements can be selected or deselected simultaneously, which is done via the simultaneous
pressing of the STRG or CTRL button. An area can be selected by clicking first at the area
beginning (single element) and then with simultaeous pressing of the SHIFT button at the area
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end.

2.13.2 General Commands

The subsequently described commands are available via the right-mouse- menu of the folders
or subfolders.

Show tooltips

Long texts are cut off at the end of the window area. The complete text can be shown
by crossing with the mouse pointer. Then this tooltip reaches into the graphic area, that
leads sometimes to a redraw of the graphic. For very large systems delays can arise.

Show selection

Due to the partitioning into folders and subfolders the entries are often positioned near
the edge or they extend beyond the edge. In order to ensure the visibility of the chosen
(marked) text, this can be arranged in the middle of the horizontal. But due to that the
tree becomes very ”restless”, because the visibility should be guaranteed.

Expand all folders Crtl+U

All ramifications (folders) of the tree are opened. Thereby all entries are visible.

Collaps all folders Crtl+T

All ramifications (folders) of the tree are closed. Thereby the tree becomes more clearly.

Find Crtl+F

All entries of the tree are searched for this text. If it is found, the text is used immediately
beginning with the current marked position.

Find next Crtl+W

The next text which was defined at ”Find” is searched.

All following commands (e.g. Number of results) are dependent on the current selected
tree.

2.13.3 Structure Values, Loads, Results

The tree ”Structure values, loads, results” includes all selection possibilities for the structure,
the loads, the results of the static analysis as well as the design in dependent of the content of
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the current database (CDB).

Following folders are available in this tree:

System values
corresponds to the command System Values in the menu Select or the button System Values
at the toolbar buttons

Loads
corresponds to the command Loads in the menu Select or the button Loads at the toolbar
buttons

Results
corresponds to the command Results in the menu Select or the button Results at the toolbar
buttons

Design
corresponds to the command Design Values in the menu Select or the button Design Values
at the toolbar buttons

Deformed structure
corresponds to the registry card Structure of the commands System Values, Loads, Results
and Design Values

The command Number of results is available via the right–mouse–menu beside the general
commands:

Number of results

The extent of the results shown in the tree and in the dialogue Result definitions
can be controlled here.

Default

The option Normal or Simple test is here selected according to the system size
(number of nodes, beam and volume elements).

Normal

Results for which no values or values equal zero exist are not available for the selec-
tion.

More

Maximum values are saved in the database for some results. Also if these values are
equal zero, the corresponding results are nevertheless available.

Simple test
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Simple (fast) check for existence of results only via the element type or a fitting
database key. It can not be guaranteed, however, that the offered result has actu-
ally values.

All

All results are offered. This option can be used in order to find out, whether a specific
result could be printout with GRAPHIC independently on the current database.

Following right–mouse–menu is offered for the database values (results):

Use result type

Uses the result selected currently for the current layer. Thereby the previous result is
replaced (overwritten). The modified result is saved additionally and is then available
for the command Replace in the layer tree.

on new Layer

Uses the result selected currently for a new additional layer in the current picture.
The modified result is saved additionally and is then available for the commands
Replace and Paste in the layer tree.

on new Picture

Uses the result selected currently for a new additional picture with this result as layer.
If all pictures of the current graphic are reserved, a new page is generated with this
picture.
The modified result is save additionally and is then available for the commands Re-
place and Paste in the layer tree.

on new Graphics

Uses the result selected currently for a new additional graphic with a new picture and
this result as layer.
The modified result is save additionally and is then available for the commands Re-
place and Paste in the layer tree.

Copy CTRL+C

The current database value (result) is not modified. The current marked results are
only buffered. Then they are able to generate new layers with Paste or modify avail-
able layers with Replace in the layer tree.

Properties DOUBLE CLICK

The dialogue Result definitions is opened with this command. For the results of the
folder Deformed structure the registry card Structure is shown and for all other results
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the registry card General. The selected database value (result) is preset in the lists
of the dialogue.

Tree controls

See above and at general commands

If several database values (results) are marked simultaneously, following modified right–
mouse–menu is available:

new Layer +CTRL

All selected database values (results) are inserted as new additional layers behind
the current layer into the current picture.

new Pictures +SHIFT

All selected database values (results) are inserted as new additional pictures behind
the current picture. The new pictures have then in each case a layer with the cor-
responding result. If all pictures of the current graphic are reserved, a new page is
generated.

new Graphics +CTRL+SHIFT

All selected database values (results) are inserted as new additional graphics behind
the current graphic. The new graphics have then in each case a picture with a layer
and with the corresponding result.

Copy CTRL+C

described as above

2.13.4 Load / Design Cases

With the tree ”Load/Design cases” it is possible to change the load or design case for the
selected representation or to chose additionally another time value (Multiphysics results) or
material number respective the stress point (beam stresses). The tree includes all load and
design cases available in the database, which have values for the current result. For a struc-
ture representation a group selection saved by the the static program load–case–wisely (e.g.
ASE) can be set here. The structure area number can be selected here for the projection of
structure areas. The structure volume number can be selected here for the 3D view of structure
volumes.

For instance, the graphics of all input loads of the load cases can be generated after each
other without a new input of the settings for each single load case in the tree ”Structure values,
loads, results”:

setting once in the tree ”Structure values, loads, results” → Loads → Input loads →
All loads for the first load case
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change in the tree ”Load/Design cases”

generation of the graphics for all input loads for the further available load cases

Following commands are available via the right–mouse–menu:

Use load–/design case
Uses the number selected currently (load case, design case, material number, stress
points or structural area numbers also possible) for the layer set currently, for all
layers of the current picture or for the current graphic in dependence on a • at on
current Layer, Picture or Graphics. The previous numbers are replaced (overwrit-
ten) with this. The modified number is saved additionally and is then available for the
command Replace in the layer tree.

on current layer
Uses the number selected currently for the current layer in the current picture. The
previous number is replaced (overwritten) with this.
The setting for Use load–/design case and the buttons LF+ and LF– is changed
simultaneously. The modified number is saved additionally and is then available for
the commands Replace and Paste in the layer tree.

on all layers of the current Picture
Uses the number selected currently for all layers of the current picture. The previous
number is replaced (overwritten) with this.
The setting for Use load–/design case and the buttons LF+ and LF– is changed
simultaneously. The modified number is saved additionally and is then available for
the commands Replace and Paste in the layer tree.
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on all layers of the current Graphics
Uses the number selected currently for all layers of the current graphic. The previous
number is replaced (overwritten) with this.
The setting for Use load–/design case and the buttons LF+ and LF– is changed
simultaneously. The modified number is saved additionally and is then available for
the commands Replace and Paste in the layer tree.

on new Layer +CTRL
Uses the number selected currently for the new additional layer in the current picture.
The modified number is saved additionally and is then available for the commands
Replace and Paste in the layer tree.

on new Picture +SHIFT
Uses the number selected currently for a new additional picture with this number as
layer. If all pictures of the current graphic are reserved, a new page is generated with
this picture.
The modified number is saved additionally and is then available for the commands
Replace and Paste in the layer tree.

on new Graphics +CTRL+SHIFT
Uses the number selected currently for a new additional graphic with a new picture
and this number as layer.
The modified number is saved additionally and is then available for the commands
Replace and Paste in the layer tree.

Copy CTRL+C
The current number is not modified. The marked numbers are only buffered. Then
they are able to generate new layers with Paste or modify available layers with
Replace in the layer tree.
A load case loop can be generated by marking then all desired graphics (pictures)
and generating afterwards copies of the graphics with the modified load case with the
command Paste (right–mouse–menu). New graphics are inserted after the current
mouse position in the layer tree. (In order to guarantee the insertion after the marked
graphics the selection should be done downwards.)

Rename
With this command the load case designation can be adapted only to the graphical
output. Thereby the designation saved in the database is not modified.

Set default designation
The load case designation is reset to the text saved in the database.

Properties
Some load case properties saved in the database are shown in an own window.
These are for instance the load case kind, the load factor or sums of the support
reactions.
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The command Loadcase–view is available besides the general commands at Tree controls:

All selected (tick) properties of the load case are shown now permanently in the load case tree
in a further column.

2.13.5 Representation

The representation kind can be modified fast with the tree ”Representation”.

The possibilities for Representation depend on the selected database values (result). Some
representations, for instance the isolines and isoareas, can be shown only for results in one
direction (e.g. principal reinforcement above) and not in several directions (e.g. reinforcement
above = principal and transverse reinforcement above). Results for plane and volume elements
can be available as values in the nodes, in the element centre point or in the Gauss points of
the element. A selection can be done here with this. Following representations are possible:

– Text
– Grid text
– Vector/tensor/value
– Grid vector/tensor/value
– Area representation
– Line representation
– Filled area
– Iso–Line
– Iso–Area
– Cuts
– List
– List, cut results

With the right–mouse–menu following commands are available besides the general commands
at Tree controls.
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Use
Uses the representation selected currently for the current set layer. The previous
representation is replaced (overwritten).
The modified representation is saved additionally and is then available for the
command Replace in the layer tree.
GRAPHIC saves this changing. Then is this representation the default for similar
results with the same units kind and representations scale.

on new Layer +CTRL
Uses the representation selected currently for a new additional layer in the current
picture.
The modified representation is saved additionally and is then available for the
commands Replace and Paste in the layer tree.

on new Picture +SHIFT
Uses the representation selected currently for a new additional picture with this
representation as layer. If all pictures of the current graphic are reserved, a new
page is generated with this picture.
The modified representation is saved additionally and is then available for the
commands Replace and Paste in the layer tree.

on new Graphics +CTRL+SHIFT
Uses the representation selected currently for a new additional graphic with a new
picture an this representation as layer.
The modified representation is saved additionally and is then available for the
commands Replace and Paste in the layer tree.

Copy CTRL+C
The current representation is not modified. The current marked representation is
only buffered. Then it is able to generate new layers with Paste or modify available
layers with Replace in the layer tree.

Properties
The window Result definitions is opened.

Tree controls
See general commands
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2.13.6 Layer

An overview of the generated graphics is shown in the folder ”Layer”. This overview includes
besides the graphic numbering also the pictures and layers for the respective graphic. The title
of a graphic or of a picture results from the content of the attached layers. The current layer,
the current picture, the current graphic are marked with coloured emphasized icons. The layer
icon shows here the type of the used representation.

The offered right–mouse–menu depends on the marking, whether a graphic, a picture, a layer
or several positions are marked.

For all case following right–mouse–menu is available:

Copy (only within the tree) CTRL+K
The marked elements are buffered, so that they can any often be duplicated in the
tree with the command Paste. All available layers are used during marking of a
picture (even if they themselves are not marked). All available pictures are used
during marking of a graphic.

Replace CTRL+H
GRAPHIC notices the last modified property, for instance during the usage of a box
as ”Box selection” or during the modification of the text height or colour as ”Layer
property”. These modified properties can be used for other marked graphics
without any changing of the other properties of these graphics, for instance the
kind of the shown result type.

Paste CTRL+V
This command is similar to Replace. The difference is here, that the available
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marked graphics are inserted as copies with the adapted properties behind the
mouse position.

Copy (also to Clipboard) CTRL+C
A WING input (.GRA) is generated additionally to the functionality of Copy. This
input is copied into the clipboard and can be inserted then as text into the program
TEDDY (also with CTRL–V).

Delete DEL
All marked graphics / pictures / layers are deleted (they can be generated again
with the command Undo). If all pictures of a graphic are deleted, then the graphic
itself is removed too. If all layers of a picture are deleted, a ”dummy” layer NO
DRAWING remains and the graphic is empty.

Tree controls
See general commands
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Following right–mouse–menu is offered with additional commands for a graphic:

Use this Graphic
The marked graphic is used as the current one.

New Graphics INS
A new graphic is inserted behind the current mouse position as a copy of the
current one with all pictures and layers.

New Graphics with current layer
A new graphic is inserted behind the current mouse position as a copy of the
current one, however, only with the current picture and the current layer.

New empty Graphics
A new empty graphic is inserted behind the current mouse position as a copy
of the current one, however, only with one picture and a ”dummy” layer. The
command is particularly useful for very large systems in order to minimize the
CPU time for the copied graphic.

Page Setup... DOUBLE CLICK
The command Page setup is called. With this command it is possible to define
the border and the layout of the whole page.
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Following right–mouse–menu is offered with additional commands for a picture:

Use this picture
The marked picture is used as the current one.

New Picture INS
A new picture is inserted behind the current mouse position as a copy of the
current one with all layers.

New Picture with current layer
A new picture is inserted behind the current mouse position as a copy of the
current one, however, only with the current layer.

New empty Picture
A new empty picture is inserted behind the current mouse position as a copy of
the current one, however, only with a ”dummy” layer. The command is particularly
useful for very large systems in order to minimize the CPU time for the copied
picture.

Graphics Setup... DOUBLE CLICK
The command Graphics setup is called. With this command it is possible to
define the border, the text height and the layout of the picture.
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Following right–mouse–menu is offered with additional commands for a layer:

Use this layer
The marked layer is used as the current one.

New Layer INS
A new layer is inserted behind the current mouse position.

New empty Layer
A new empty ”dummy” layer is inserted behind the current mouse position. The
command is particularly useful for very large systems in order to minimize the
CPU time for the copied layer.

Properties... DOUBLE CLICK
The commend Result definitions is called. With this command it is possible
to define the properties of the layer, for instance the result type, the load case
number, the kind of the representation, the text height, the colours and so on.

2.13.7 Numbering Selection

The selection can summarize all inputs for the choice and the view of structure elements. Thus
a change within the input (for example for a differentiation of various parts of the structure) can
occur more easily and more clearly. The tree includes all selections defined up to now or read
from an input file.
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The right–mouse–menu has following commands:

Use
Uses the selection selected currently for the current set layer, for all layers of
the current picture or for the current graphic in dependence on the marking • at
on current Layer, Picture or Graphics. The previous selection information is
replaced (overwritten) with this. The modified selection is saved additionally and is
then available for the command Replace in the layer tree.

on current Layer
Uses the selection selected currently for the current layer in the current picture.
The previous selection is replaced (overwritten) with this.
The setting for Use is changed simultaneously. The modified selection is saved
additionally and is then available for the commands Replace and Paste in the
layer tree.

on all layers of the current Picture
Uses the selection selected currently for all layers of the current picture. The
previous selection is replaced (overwritten) with this.
The setting for Use is changed simultaneously. The modified selection is saved
additionally and is then available for the commands Replace and Paste in the
layer tree.

on all layers of current Graphics
Uses the selection selected currently for all layers of the current graphic. The
previous selection is replaced (overwritten) with this.
The setting for Use is changed simultaneously. The modified selection is saved
additionally and is then available for the commands Replace and Paste in the
layer tree.

on new Layer +CTRL
Uses the selection selected currently for the new additional layer in the current
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picture.
The modified selection is saved additionally and is then available for the com-
mands Replace and Paste in the layer tree.

on new Picture +SHIFT
Uses the selection selected currently for a new additional picture with this selection
as layer. If all pictures of the current graphic are reserved, a new page is generated
with this picture.
The modified selection is saved additionally and is then available for the com-
mands Replace and Paste in the layer tree.

on new Graphics +CTRL+SHIFT
Uses the selection selected currently for a new additional graphic with a new
picture and this selection as layer.
The modified selection is saved additionally and is then available for the com-
mands Replace and Paste in the layer tree.

Copy CTRL+C
The current selection is not modified. The marked selections are only buffered.
Then they are able to generate new layers with Paste or modify available layers
with Replace in the layer tree.

Rename
The selection designation which is written also into the picture legend can be
adapted with this command.

Set default designation
The selection designation is reset to the text generated by GRAPHIC.

Properties
All selections are shown with their properties in an own window. The selection can
be modified, copied or deleted here.

Tree controls
See general commands

2.13.8 Database

GRAPHIC is able to manage some databases simultaneously, to allow for instance graphical
comparisons of different analyses. Every layer can get an own database. The database tree
can be used for a faster replacement and for a better overview of the already once opened
databases.

The database of the current layer is marked with an opened folder symbol . All further

databases have a closed folder symbol . The colour of the folder symbol is changed for
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invalid databases, which cannot be opened or updated.

Following commands of the right-mouse-menu are available:

Use this database DOUBLE CLICK
The command Replace database is called. With this command it is possible
to set the selected database for one or more layers. All other settings remain equal.

Tree controls
See general commands

2.14 How Does One Receive Pictures Fast?

In this chapter it is explained how the user can make pictures with defaults or only insignificant
changes without large time required.

First the program start described in the subchapter: Start of the WINDOWS Version occurs.

For a fast generation of the structure pictures, the load pictures, the representation of the
internal forces and moments and the design results it is sufficient to work with the result tree.

The current drawing may be changed with the selection of a result in the result tree. The results
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are divided into 5 groups.

Figure 2.23: Result tree with the 5 representation groups
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• The System value group contains the structure, the most important information for the
materials and the cross sections as well as the numbering, e.g. element numbers, node
numbers and group numbers. (programs AQUA, SOFiMSHA, SOFiMSHC, SOFiPLUS)

Figure 2.24: Structure of a point supported plate
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• The Load group shows the loads considered in the elements (programs SOFiLOAD, ASE,
STAR2, TALPA).

Figure 2.25: Plate with dead load in the global directions – load case 1
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• The Result group offers the internal forces and moments and the stresses determined
from the loads in the separate load cases as well as their superpositions (programs ASE,
STAR2, TALPA, MAXIMA, HYDRA).

Figure 2.26: Principal moments of a plate due to the dead load – load case 1
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• The reinforcements, the punching checks and the design stresses as well as their com-
binations in the separate design cases may be selected in the Design group (programs
BEMESS, AQB, STB).

Figure 2.27: Punching checks and punching design of a plate – design case 1
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• A specific representation of the deformation and the plane element forces can be generated
with Deformed structure.

Figure 2.28: Node displacement of a plate – load case 1
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The adaptations (e.g. the unit of the representation or the text size) can be defined in an own
edit box. This box is opened via a double click at the result or via the context menu (right
mouse key) or via the commands Draw system values..., Draw loads..., Draw results...,
Draw design... in the menu Select.

Example for the adaptation

The representation type of the load picture: ”Plate with dead load in global directions –
load case 1” shown above should be changed. The edit box is opened via a click at the toolbar

button Loads :

List box Representation

Default

Change

The default Universal representation is changed in Universal representation with area colours
in the list box Representation. Then the load representation occurs in colour:
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Figure 2.29: Plate with dead load in global directions – load case 1 with the representation in colour

If the picture is liked, the next graphics is generated with the command New Graphics in the

menu Edit or with the toolbar button New Graphics . In this case the old picture is saved.
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Figure 2.30: Menu Edit

All so generated pictures can be output at a printer with the help of the command Print in the

menu File or with the toolbar button Print .

Figure 2.31: Menu File
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An edit box is shown with the request of the command Print. The specifications for the printer,
the print extent, the colours and the copies can occur here.

Figure 2.32: Edit box Print
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3 Input and Output Description

3.1 Input Language

The input occurs in a free format with the CADINP input language (see the general manual
SOFiSTiK: ”Basics”).

3.2 Input Records

WING processes only a single input block which is finished with END. The input is analysed in
turn within this input block. In this case one must distinguish between attributes and drawing
orders. The most input records are attribute records. The values of this records are update.
However, their effects become visible only in the next drawing. If the literal DSGN is input for
TYPE in the drawing orders, only the attributes are set. Currently there are following drawing
orders:

STRU Plot of structural elements, system values, input items, numbering as well as desig-
nations, deformed structures for displacements, eigenmode shapes or stress areas
(stress peaks)

LOAD Plot of loads in vector form (e.g. single loads), in line representation (e.g. beam
line loads) or in area blocks (e.g. QUAD element loads)

NODE Plot of results in nodes (e.g. displacements, support reactions and boundary
forces) in vector form or as representation of numbers

QUAD Plot of a scalar variable (e.g. moment), vector (e.g. shear force or flow), tensor
(e.g. principal stresses or reinforcements) or values (e.g. maximum concrete com-
pression stress) for quadrilateral elements, special feature for representation with
numbers or fill patterns

BEAM Plot of a line representation for frame and girder systems (e.g. bending moments)
with numerical designation

ISOL Plot of isolines for QUAD elements

SECT Plot of results along cuts through the structure

BRIC Plot of results at volume elements

The plot of the structure is repeated as a contour for LOAD, NODE, QUAD, BEAM, ISOL,
SECT and BRIC. Plots are produced only for the record STRU and the records listed above,
which are requested the information about a load case stored in the database. The other input
records are attribute records.

Each of these records produces usually an own drawing with the before defined attributes.
If the record AND is input between this records, the next information is drawn into the last
drawing. The option AND is deleted then again. The output of a deformed and undeformed
structure can be achieved therefore with following input:

STRU ; AND ; DEFO ...... ; STRU

Attribute are valid for all drawings until they are defined again. The records MOVE, DRAW,
TEXT etc. are valid as a common attribute of a drawing.

The sequence of the records is free. The attributes perform always only in the following draw-
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ings.

The program WING uses the CADINP input language. The description can be found in the
general SOFiSTiK manual: ”Basics”.

The SOFiSTiK environment contains SET commands of the operating system and entries in
the file SOFISTIK.DEF. Some input records of the SOFiSTiK environment can be defined as
default values. These values have to be defined in the chapter ”[SOFiSTiK]” inside the file
SOFISTIK.DEF. The name of the environment parameter has eight characters beginning with
GRAF and following from the record. Then the value is a complete CADINP input line. The
following parameters are possible at this time:

GRAFKOPF

GRAFSTEU

GRAFSIZE

GRAFSCHR

GRAFFARB

GRAFFILL

The input language of these variables is usually derived from the language of the operating
system. If another language is used, this can be adjusted by GRAFKOPF:

GRAFKOPF=KOPF $ input language is german

GRAFKOPF=HEAD $ input language is english

It can be set for example (the default of paper size):

GRAFSIZE=SIZE 0 LP MARG NO

It is possible to set the default values of WING with GRAFSTEU. It should be input for using
the defaults not from the file WINGRAF.DEF:

GRAFSTEU=CTRL DEF VARI

Variables with the name ”GRAFDnnn” can be set for expanded defaults. For ”nnn” the char-
acters ”0”...”9” und ”A”...”Z” must be defined in the continuous sequence. That means that
the first variable is always ”GRAFD000”, then can follow: ”GRAFD001” ... ”GRAFD009”,
”GRAFD00A” ... ”GRAFD00Z”, ”GRAFD010” .... ”GRAFDZZZ”. The value is an arbitrary
input record in the CADINP format for WING (e.g. PAGE, GRP,...).

The unit of the output results is determined in part in the program. Some units can be adapted,
however, also through the setting with the record UNIT in an user specific way (see general
manual: ”Basics”).

The following records are defined:

Record Items

CTRL OPT VAL V2

DB NO INIT TITL

SIZE TYPE SC W H MARG FORM HLEG

WLEG SCAL SPLI SLEG

SIZ2 UMBR DRUO DRUR DRUL LEGW FREE FAKH

Table continued on next page.

3-2 SOFiSTiK 2025



Input and Output Description | GRAPHIC

Record Items

DRUU SHAE ASB

AND POSI POSL POSR POSL POSU SC MSCA

SCHH H1 H2 H3 H4 H5 H6 H7

H8 HS MS FACW REVI MINH MINW

H10 FACS TREV ND REVX REVY RMIN

RMAX RMOD RTOL MAXX MMOD MAXN MINN

MAXR MAXF MPRP

SCH2 FLEG MIN1 MIN2 MIN3 ABSO DIRE EDGE

BACX BACY BMIN BMAX OFFS FMVX FMVY

MMIN MMAX DTYP DVAR DX DY DZ

MARK MHEI MFAC PREF PROP MAX1 MAX2

MAX3

SCH3 WSPS SPSC HSPU WSPU HBEH WBEH HSUP

WSUP HSPC WSPC HSPM HSPT HCPS HCPC

HSIR WSIR HSBS WSBS HSBM WSBM HCPD

WCPD HSPD WSPD HDSL WDSL HSCM HSCR

GRID TYPE SIZP SIZC DP DC DIRE VMH

VMQ VM3 TOLA TOLZ LINE GRP MPNT

LEGO TYPE X Y SIZW SIZH MAXW MAXH

SCHH FACW EDGE COL COLH COLE ORIG

ND PAR1 PAR2 PAR3 PAR4 PAR5 PAR6

PAR7 PAR8

PALE NO COLO FILL VAL ISOL TITL

COLO C1 C2 C3 C4 C5 C6 C7

C8 C9 C10 C11 C12 C13 C14

C15 C16 C17 C18 C19 C20 C21

C22 C23 C24 C25 C26 C27 C28

C29 C30 C31 C32 C33 C34 C35

C36 C37 C38 C39 C40

COL2 C1 C2 C3 C4 C5 C6 C7

C8 C9 C10 C11 C12 C13 C14

C15 C16 C17 C18 C19 C20 C21

C22 C23 C24 C25 C26 C27 C28

C29 C30 C31 C32 C33 C34 C35

C36 C37

COLB C1 C2 C3 C4 C5 C6 C13

Table continued on next page.
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Record Items

C14 C20 C21

FILL TYPE FROM TO INC NUMB MODE EDGE

INTE COLO INDX RED GREE BLUE DMOD

LIGH LIPX LIPY LIPZ DARK BRIG

SELE NO GRP BOX SICH PERS VIEW DEFO

SEL ALTE TITL

GRP NO OPTI ETYP GDIV TO INC DOMA

LC

BOX XMIN YMIN ZMIN XMAX YMAX ZMAX TYPE

VXCM VYCM KREF OPER BGRP

SEL ETYP TYPE VAL1 VAL2 VAL3 TOL REF

MODE OPER SGRP TITL

VIEW TYPE X Y Z AXIS ROTA

PERS A BX BY BZ ANGL

VISI HIDD DMAX DMIN DREL

DEFO TYPE FAC LC T EXPO SMOV

MOVE X Y Z REF UNIT A SCHH

FACW MARG C CB ALIG SET BOX

GRNO DTYP DISZ DIST DASH PICT SBOX

ADJU

DRAW X Y Z REF UNIT C DTYP

GRP MNO HINT DIST

TEXT

POST TITL

NIVE TITL

CURV NO F DX H

AXIS TITL

DSIR NO NX NY NZ XMIN XMAX YMIN

YMAX ZMIN ZMAX SNO LDIR

CUTP CUT GRP SELE LC

LC NO T DESI MAT FAC1 FAC2 FAC3

DIF1 DIF2 DIF3 DIRE NMAT REF ENO

X KIND TITL

DSGN TYPE DTYP LENG LMAX LMIN DIST DISX

DISY DISZ LFRB EXCE TABS ADD

ARRO TYPE KIND KIN2 KIN3 LENG WIDE DOUB

Table continued on next page.
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Record Items

CROS UKIN UKI2 UKI3 UPRO UWID UDIS

FKIN FDIC FDIL FDIS

LIST HEAD DATE DB SYST LCS SELE ELEM

FACT DIFF MINV RANG TOTA CHEA SHEA

ADDT ADDV SUPP DIST MRGL MRGR MRGU

MRGD LINE

STRU NUME NUMN OFFE OFFN MARK MFIX FACS

OPTI FILL ANGL REPR BRIR UNIT SCHH

BCON WCON AGLA FROM TO INC HINT

LOAD TYPE UNIT SCHH ALIG NIVE ND FACS

SING LIN ARE FILL CDIS SEPA LEGX

LEGY REPR ETYP GTYP DELO LOST

NODE TYPE UNIT UNI2 SCHH UMIN UMAX UMI2

UMA2 OFFS DTYP ND SUME STAT FILL

REPR UOFF TOTA TOTT SELN

BEAM TYPE UNIT SCHH STYP DTYP UNI2 MNO

STAT MIN MIN2 OFFS ND FILL REPR

STAL OFFZ NCRV LCRV PERF TOTA TOTT

QUAD TYPE UNIT SCHH MIN MINT STYP ND

FILL REVI DIST DANG LEGX LEGY REPR

AVER TOTA OFFZ CDIS COMT TOTT PUNT

ISOL TYPE FROM TO INC SCHH STYP CINS

CDIS ND FILL AVER EXTR

SECT TYPE UNIT SCHH UMIN UMAX STYP ND

DTYP FILL STAT RSCH AVER

BRIC TYPE UNIT SCHH MIN STYP ND FILL

REPR AVER TOTA TOTT

INTE SET PAR1 PAR2 PAR3 PAR4 PAR5 PAR6

PAR7 PAR8 PAR9 PA10 PA11 PA12 PA13

PA14 PA15 PA16 PA17 PA18 PA19 PA20

PA21 PA22 PA23 PA24 PA25 PA26 PA27

The records HEAD, UNIT, END and PAGE are described in the general manual SOFiSTiK:
”Basics”.

The description of the single records follows.
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3.3 CTRL – General Control Parameters

See also: STRU CTRL

Item Description Unit Default

OPT A literal from the following list: LT/−

NOHE Line number in which the next HEAD line is
inserted

0

GSTR Default of the structure DEFA

DEF Level of the defaults which this input is
based on

WDEF

EMPT Definition of blank sheets NO

MEAS Measurability 3D

AXIS Representation of axis lines DEFA

CUT Cuts for area elements YES

WARN Warnings may be switched off -

REPR Correction of representation YES

EDGE Representation along EDGE YES

VAL Value of the option ∗ !

V2 Second value of the option ∗ -

The options have the following input possibilities:

NOHE Here a number line can be input in order not to delete previous HEAD lines. If for
example the ZTVK head should be changed, the user can continue with the 5th

HEAD line with the input CTRL NOHE 5.

GSTR The type of the (basic) structure with which the results are drawn is defined for
each result type. Mostly this is the complete structure for numbering (e.g. STRU
NUME ENO) else the contour. Then this basic structure is active, if the first layer
of a picture is used. All following layers do not get any structure in order to avoid
unnecessary time. The default of the result type can be influenced with an input
for GSTR:

DEFA uses the default of the result type
NO draws no basic structure as a default
CONT presets always the contour
FULL uses always the complete structure
MESH structural lines and points are drawn
AX uses structural axis

Usually the structure is drawn first. For some representations (for example fill areas
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or isolines), however, it can be reasonable to draw the structure at last. This can
be achieved with the literals DEFE, CONE, FULE, MSHE or AXE.
Independently of that a structure can be assigned with STRU DSNG CONT, FULL,
MESH or AXIS to every layer, also a following layer. With STRU DSGN NO the
structure is not drawn.

DEF The input demands a specific level of the initialization of every value at the begin-
ning. This level can be input with CTRL DEF. It is reasonable to use the defaults
of GRAPHIC for a normal batch input. However, the current level can be retained
for macrowell-behaved inputs in the case of the interactive working. The complete
input is searched for CTRL DEF at the beginning of a batch run. The first input is
used. CTRL DEF is evaluated then no more during the actual processing of the
input. The following specifications are possible:

WING sets the GRAPHIC defaults
VARI uses the defined variables additionally to WING (GRAFSIZE, GRAF-

FARB and so on), if they are available
WDEF evaluates the file WINGRAF.DEF additionally to VARI, if it is available
CURR does not use the current values (only useful for the interactive working)

EMPT The input is checked for the validity of the results and element selection.

OFF Invalid sheets/pictures/layers are not generated. There are no warnings
about this circumstance.

NO Invalid sheets/pictures/layers are not generated. Values are valid if they
are unequal to zero (default for batch processing in program WPS).

ZERO Invalid sheets/pictures/layers are not generated. Values are valid even
if they are equal to zero.

YES The pages/pictures/layers are generated, even if results are not avail-
able (default for interactive input in GRAPHIC).

REPR The input is checked for the validity of the representation.

OFF Invalid representations are not corrected. There are no warnings about
this circumstance. The subsequent program behavior is controlled with
’CTRL EMPT’.

NO Invalid representations are not corrected. A warning is triggered. The
subsequent program behavior is controlled with ’CTRL EMPT’.

YES Invalid representations are corrected (default).

MEAS Measurability of the distributions, however, another representation can be selected
temporarily with the program

2D two–dimensional representation, distributions are standardized in the
picture plane

3D three–dimensional representation, distributions are not projected in the
picture plane, they remain three–dimensional, but not if the representa-
tion direction is equal to the base line direction

OFF three–dimensional representation, distributions are not projected in the
picture plane, even if the representation direction is equal to the base
line direction

AXIS Representation of axis lines
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DEFA full axis lines for structure representation, otherwise as a hint only
CURR use the current definition from axis input of record DRAW DTYP ACHS

HINT
HINT show always the axis lines as a hint
FULL show always full axis lines

CUT Usage of cuts for area elements stored in the database (e.g. from program SOFi-
PLUS)

DEL stored cuts are deleted from database. After this the setting is changed
to NO.

NO stored cuts are not used (but not deleted)
YES stored cuts are used additionally to cuts generated with MOVE and

DRAW
REPL stored cuts are replaced with cuts generated with MOVE and DRAW.

After this the setting is changed to YES. The cuts generated with MOVE
and DRAW are deleted after this because a double cuts calculation is
useless.

SAVE cuts generated with MOVE and DRAW are added to stored cuts. Af-
ter this the setting is changed to YES. The cuts generated with MOVE
and DRAW are deleted after this because a double cuts calculation is
useless.

EDGE Uniting opposite (spring) directions during representation along EDGE.

NO Do not unite opposite (spring) directions.
YES Unite opposite (spring) directions of support springs only.
FULL Unite opposite (spring) directions of coupling springs also. The sign of

results can change.

WARN Single warnings may be switched off. The warnings number is defined with VAL.
The valid number of calls of the warning is defined with V2.
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3.4 DB – Change of the Database

See also: SIZ2 DB

Item Description Unit Default

NUMB Reference number of the database

0 does use the current database during the
start of the input

− 1

INIT Initialization of input LT NO

TITL Path and name of the database LT *

The current database is closed and the new input database is opened with the input DB. Only
the reference number of the database has to be input in the case of previous definition of this
database with TITL.

It is possible to define ’SECT:no’ instead of a database name.
In this case WING is searched in the first database for a FEM database of cross section ’no’.

The current settings, .e.g. VIEW, GRP or BOX, are not changed (INIT NO). Thereby is it
possible to compare databases with similar systems directly. But in some cases, e.g. FEM
section, an initialization of input is useful (INIT YES).
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3.5 SIZE – Scale and Paper Size

See also: SIZ2, SCHH, COLO, LEGO, AND SIZE

Item Description Unit Default

TYPE Paper size

Positive value landscape format
Negative value portrait format

−/LT WIN

SC Scale

0 format filling
- engineering scale, best possible for filling

the page
* use this scale

− -

W Paper width cm -

H Paper height cm -

MARG Draws a border

OFF no border will be drawn
NO does draw an inner border + scale here

W and H define the size of the area to be
drawn at (for single sheet plotters and laser
printers)

YES does consider a free border around the
drawing W and H (2cm margin, otherwise
.5cm)

FULL an additional border to cut the drawing at
the outer paper limits is drawn (for drum
plotters)

LT FULL

FORM Form of the border

STAN standard frame (pictures only)
ZTVK ZTVK–88 frame (pictures only)
URS REPORT BROWSER frame (tables and

pictures)

LT URS

HLEG Field reserved for the legend under the plot cm 1.0

WLEG Field reserved for an own legend to the right of the
plot

cm 0.0

SCAL Dimensional line

- = does draw coordinates
YZ = Y and Z coordinates
ZX = Z and X coordinates
XY = X and Y coordinates

LT -

Table continued on next page.
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Item Description Unit Default

SPLI Partition of the paper

heightXwidth create pictures column by column
height*width create pictures line by line

LT 1*1

SLEG Height of the partial legend cm 1.5

In general, there are two variations to define the paper size:

• The user selects the paper format either implicitly using TYPE or explicitly by the width W
and the height H. The program can set the scale by itself, if it was not input. The largest
possible scale is selected with consideration of an engineering scale (1:1, 1:2 and 1:5 and
so on). An explicit setting of the scale SC will be used, if technically feasible. Setting SC to
0 results in the largest possible drawing regardless of the scale.

• The user specifies the scale and by setting W and/or H to zero the appropriate paper size
is automatically chosen. If only one of the two values is set to zero, then the definition of
the scale can drop, because it is defined with the other dimension as above.

When using TYPE you can also specify the American formats or the special format for Hewlett–
Packard Plotters instead of the DIN sizes (0...6). A preceeding minus sign selects the portrait
orientation:

URS,–URS Defaulted REPORT BROWSER document format
WIN,–WIN Format of the current GRAPHIC printer, that means this printer was defined

with in the last interactive session. Without an interactive input the WIN-
DOWS default printer is used here.

9,–9 Free Format with W and H.

A,–A ANSI Paper A (11 x 8.5 inch)
B,–B ANSI Paper B (17 x 11 inch)
C,–C ANSI Paper C (22 x 17 inch)
D,–D ANSI Paper D (34 x 22 inch)

HPA,–HPA Hewlett Packard paper A (259 x 199 mm)
HPB,–HPB Hewlett Packard Paper B (416 x 259 mm)
HPC,–HPC Hewlett Packard Paper C (529 x 378 mm)
HPD,–HPD Hewlett Packard Paper D (809 x 528 mm)

HP4,–HP4 Hewlett Packard Paper 4 (276 x 193 mm)
HP3,–HP3 Hewlett Packard Paper 3 (404 x 276 mm)
HP2,–HP2 Hewlett Packard Paper 2 (564 x 366 mm)
HP1,–HP1 Hewlett Packard Paper 1 (787 x 564 mm)

MP,–MP Matrix printer with 8 x 12 inch (200 x 287 mm)
LP,–LP Laser printer with A4 paper (198.4 x 280 mm)
MPW Wider Matrix printers with 14 x 12 inch paper
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The formats URS and –URS or the input FORM URS calls a drawing paper without an external
margin. This margin will added in program REPORT BROWSER during reading the metafile
(PLB).

In case of all other formats the drawing paper is provided with an external and inner margin.
The external margin is used for the limit of the drawing paper (margin). It may be omitted in the
case of single paper printers. The inner margin is determined in some distance (0.5 cm and/or
file margin) to the external margin. The print margins to be released can be defined explicitly
with the items DRUL, DRUU, DRUL and DRUR in the following record SIZ2. However, these
items will be set to the GRAPHIC defaults in the case of a new call of SIZE.

The further partitioning of the paper depends on the the value of FORM.

With STAN the inner margin will be displaced in such a way that the designation with the HEAD
lines is placed between the inner and external margin.

A small margin with a fixed size is considered above. The name of the user and the name
and version of GRAPHIC are registered inside it. The margins at the right and bottom side are
variable.

Figure 3.1: Partitioning of the drawing paper STAN

The size of the right margin can be defined by WLEG, usually it is available only as margin.
The bottom border has usually a height of 1.0 cm. It is used for the designation with the HEAD
lines. Only limited lines in the legend are planned in the representation of several results in
one drawing. However, a larger number of lines can become possible, if one defines a smaller
text size H1 (HEAD lines) or H10 (picture legend) in the record SCHH or an enlarged legend
HLEG (HEAD line) or SLEG (picture legend).

The user has a choice of placing the designation at the left–hand side (HLEG < 0) or at the
right–hand side (HLEG > 0) in the case of drawings larger then TYPE 4. The placement at the
right–hand side requires the use of a smaller text. Therefore the designation is placed usually
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at the top of a folded plan where it is easily readable.

Using ZTVK a drawing title is produced in the DIN A4 portrait format with an upper and lower
title band.

Figure 3.2: ZTVK title bands

The size of the title bands can be defined by HLEG. The first HEAD line defined in the program
SOFiMSHA is printed in the line of the structure. The first GRAPHIC HEAD line is used for
the further description of the structure. The following GRAPHIC HEAD lines are used for the
building part line, the bar line and the event line. In the legend the lines are limited. Therefore
the user should consider the amount of the HEAD lines. More lines can be allowed with an
input of a smaller text height SCHH H1 or a larger legend HLEG.

The plot is positioned between the bands in the case of formats with heights from 27 to 30 cm.

The bands appear as drawing title at the right side of the plot in the case of larger formats.

Figure 3.3: Partitioning of the drawing sheet ZTVK TYPE 4 and 3
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Figure 3.4: Partitioning of the drawing sheet ZTVK TYPE 2

A subdivision in multiple plots within a paper can occur in such a way that both height and
width can be subdivided. The control occurs by a literal of the form:

heightxwidth

Therein height and width stand in each case for a digit of 1 to 9 or an alphabetic character of A
to G (corresponds 10 to 16).

The plots are produced then to the left of beginning in turn of above after below into the boxes.
One can jump also to a specific position with the record AND as well as define explicitly the
position at the sheet. A new paper is used with a new input of SIZE or SIZ2.

Every picture gets an own legend. The height is defined by SLEG.

The coordinate axes, the scale with possible factors of reduction and the designation of the
represented results including an 1 cm long sample line are placed except for the header lines.

The dimensional lines of the picture coordinates are placed within the inner border below and
at the right side. The origin of the global coordinate system is placed in the point (0.00,0.00).
The grid scaling is the same as the one of the geometry.

Two selected coordinates can be dimensioned instead of the picture coordinates. This is rea-
sonable in the case of condensed diagrams. For this purpose the observer point of view must
be selected with the record VIEW in such a way, that the desired scale of reduction can be
achieved. The initial dimensioning can be retained with an input for SCAL. GRAPHIC decides
itself, which of the selected axes of coordinates should be placed horizontally and which one
vertically. The axes with the largest vertical part is selected for the vertical dimension, then the
second axis follows in the horizontal direction.

Note:
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The represented structure can be rotated with the record VIEW at the paper.
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3.6 SIZ2 – Further Attributes of the Sheet

See also: SIZE, SCHH, COLO, LEGO, AND, DB SIZ2

Item Description Unit Default

UMBR Line feed in the picture legend

NO No line feed
YES Line feed, if the line is too long
SUPP does shorten a too long line at the next

blank
SHOR does shorten also a too long line within a

word

LT YES

DRUU Upper print border cm 0.5

DRUR Right print border cm 0.5

DRUL Left print border cm 0.5

LEGW Width of the legend, if it is placed in the picture cm *

FREE Region to be left free around the structure

>= 0.0 take axis / additional elements into account
< 0.0 only this value

cm 0.2

FAKH Distance of the legend lines as a factor of the text
height SCHH H10

− 0.5

DRUD Lower print border cm 0.5

SHAE Representation of the HEAD lines

NO No representation
YES Line of the structure in the sheet legend or

in the case of different databases in the pic-
ture legend with the complete path

LT YES

or a literal combination

DATE Print of the date within the sheet frame

NO does not print the date
YES does print the date

LT YES

SPLI Definition of the picture-positioning in the REPORT
BROWSER

DEFA single pictures, if a list is found
PICT single pictures
PAGE complete page

LT *

ASB ASB number LT12 -
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The item SHAE controls the output of the line of the structure defined with the program
SOFiMSHA. The line of the structure is printed as a default in the sheet legend, if the same
database is used at this sheet. In case of different databases the line of the structure is placed
in the picture legend with the complete path of the database file. This can be controlled with a
literal combination of the following characters (maximal 4). In this case ”A” and ”R” exclude
each other:

P The line of the structure or the path are written always into the picture (also
if the database is available).

C The line of the structure and the path (if it is requested) are placed in
different lines, else, if the place is sufficient, together in one line.

H Only the line of the structure is written.
A Only the complete path for the database file is written.
R Only the relative path with reference to the position of the input file is writ-

ten.
N Only the database file name is written.

The parameter ”A”, ””R” and ”N” are mutually exclusive.

The picture-positioning in the browser REPORT BROWSER is defined with the item SPLI.
With the input SIZ2 SPLI PICT (default if the browser REPORT BROWSER is supported) single
pictures are created. The browser REPORT BROWSER is placing this pictures on the sheet.
This is the correct way to mixing pictures and lists. Pictures have a fixed defined size depending
on SIZE SPLI. The input values to pictures size in the record AND are ignored.
With the input SIZ2 SPLI PAGE (default if the browser REPORT BROWSER is supported)
always the complete page including all pictures is stored. Pictures may have varying sizes and
placements. The length of lists are limited on the size of the picture.
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3.7 AND – Multiple Results in the Same Plot

See also: STRU, LOAD, NODE, BEAM, QUAD, ISOL, SECT AND

Item Description Unit Default

POSI Number in the current picture list − *

Position of the picture at the sheet in percent of the
graphic area:

POSL Picture border at the left–hand side % 0

POSR Picture border at the right–hand side % 100

POSD Lower picture border % 0

POSU Upper picture border % 100

SC Scale of the picture (valid for all layers in the picture)

value It is attempted to arrange this scale. If that
does not succeed, a scale which is best
possible for filling the picture is selected.
The check is omitted if value will be multi-
plied with 1E+10.

DEFA Engineering scale, best possible for filling
the picture

0 Picture filling

−/LT DEFA

MSCA Determination of the scale

NO It is used the system box of the 1st layer.
REPR Also the representations of the 1st layer

which are outside of the system box are
considered.

ALL The system boxes of all layers are used.
FULL Also the representations of all layers are

used.

LT FULL

If AND is not input, the next drawing is represented always at a new sheet. If several pictures
are at one sheet, the next drawing is printed in the next picture position.

An input for AND represents the next drawing order (layer) in the same picture. If no further
inputs for AND occur, this layer is assigned to the at last processed picture. The scale remains
unchanged.

It is changed to the new picture or a picture not defined yet is generated, if the record AND
contains further inputs.

The current sheet obtains the list of the defined pictures from the previous sheet, that is their
positioning at the sheet. One can jump to a picture of this list with POSI. The current position
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is the default for POSI. Maximal 64 pictures per sheet are possible.

The position of a picture at a sheet can be defined freely within a graphic area with inputs for
POSL, POSR, POSD and POSU. However, the picture should not be selected smaller than 1x1
cm. The size of the picture is defined in the first drawing. Then it can not be changed anymore.

The scale which is calculated for the picture depends on the size of the structure box (system
box) and the width of the borders around this box. The calculation is fastest, if the first layer of
a picture with its structure is considered only in each case (MSCA NO). MSCA FULL should
be input to prevent that representations are outside the picture. The entire picture is scanned
to representations outside the picture and then the scale is adapted before the real drawing.

SOFiSTiK 2025 3-19



GRAPHIC | Input and Output Description

3.8 SCHH – Text Size

See also: SCH2, SCH3, SIZE, LEGO, COLB SCHH

Item Description Unit Default

H1 Legend

>0 Explicit definition
<0 Adaptation to legend width

cm *

H2 Text in standard border above cm 0.25

H3 obsolete

H4 obsolete

H5 Dimensional lines cm 0.2

H6 Results cm 0.16

H7 obsolete

H8 FILL scale cm 0.2

HS Symbol sizes for springs in side view cm 0.35

MS obsolete

FACW Text width for the results as text height factor − 0.7

REVI Allowed overlapping for texts

NO No check
YES 40 percent
FULL 25 percent
EXTR 5 percent
0...100 percent value

% EXTR

MINH obsolete

MINW obsolete

H10 Text height of partial legend cm H1

FACS Text width of partial legend − 0.8

TREV Type of check for text overlappings

FIRS does ignore the following values
MINV does use the smaller values
MAXV does use the larger values
AMIN does use the absolute smaller values
AMAX does use the absolute larger values
MAXZ does use the values in foreground

LT AMAX

Table continued on next page.
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Item Description Unit Default

ND Number of decimal points after comma

NMAX according to the maximum value
NDIM from SOFISTIK units
99 in E format
0...9 number

LT/− NDIM

REVX Distance of the edge for text overlapping as factor of
the text size

− 0.33

REVY − 0.33

RMIN Minimum distance for text overlapping cm 0.0

RMAX Maximum distance for text overlapping cm 1.0

RMOD Parameters of text overlapping

ALL does switch on all effects
DIM Unit is not checked
DIR Direction is not checked
NO does switch off all effects

LT ALL

RTOL Direction tolerance of text overlapping (0...90) grd 15

MAXX Type of check of maximum values (literals like TREV),
additionally:

DEFA as text overlapping (current setting of
TREV)

LT MAXV

MMOD Parameters of maximum values (literals like RMOD),
additionally:

OFF switching off maximum values
DEFA as text overlapping (current setting of

RMOD)

LT RIC

MAXN Number of maximum values (if MAXV, AMAX) or min-
imum values (if MINV, AMIN) per direction and unit

= 0 no showing

− 1

MINN Number of minimum values (if MAXV, AMAX) or max-
imum values (if MINV, AMIN) per direction and unit

> 0 showing always
= 0 no showing
< 0 showing if sign is changed (like display in

legend)

− -1

Table continued on next page.
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Item Description Unit DefaultMAXR Other foreground colour for maximum values (as de-
scription in record COLO)

+16000 use only for the edge
+32000 *(colour index + 1) other colour index for

negative values

− 17001

MAXF Other background colour for maximum values (as de-
scription in record COLO,
index 15 is light–grey in RGB colours)

− -1

MPRP Additional markings of maximum values (consisting
literal):

R with a frame (if a width is set for MAXR a
particularly wide frame is shown)

T additionally text (e.g. ”MAX=”) WING input,
record SCHH, item

N maximum values of numbers are switched
off

L maximum values of loads are switched off

LT RLN

If a text size is entered as zero, the corresponding designation is omitted. This is especially
useful for dimensional lines of the inner border and for the FILL scale of the border at the left–
hand side. The dimensional lines are defined with the unit 1001 of the SOFiSTiK-Units. The
indicated scale as well as the dimensional lines refer to the three–dimensional representation
of a line in the optical plane perpendicular to the line of vision.

The decimal places of all values in the graph, the legend and the list output are uniformly
based on what is specified in ND. With the input ND NDIM, the number of decimal places
depends on the setting of the SOFiSTiK units. With the input ND NMAX the number of decimal
places depends on the size of the value (compare also INTE SET 9). In the output, the values
are rounded to the specified number of decimal places. Values that are smaller than can be
represented with the number of decimal places are displayed as ’0.0’, if necessary with a sign.
Large values, i.e. larger than the value INTE SET 9 PAR1 (default=1.E+7), are displayed in E
format.

The mutual overwriting of designation can be prevented with an input for REVI or TREV. For
this the paper is divided into a grid (0.7 mm distance). Each lettering occupies a number of grid
elements, where it is tested then, whether they were occupied already once from a previous
lettering. The input parameter specifies, how much percent a lettering can retype another,
that is how many grid elements. If this condition is not fulfilled, the designation is selected or
deleted according to the input for TREV. This check needs more time, if it is performed more
exactly. REVI does not affect the additional element designations (CURV, TEXT, NIVE, POST,
AXIS).
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3.9 SCH2 – Further Definitions of the Text Sizes

See also: SCHH, SCH3, SIZE, LEGO, COLB SCH2

Item Description Unit Default

FLEG Text width of the main legend as a factor of text height
from SCHH H1

− 0.8

MIN1 Minimum value for text 1st direction − DEFA

MIN2 Minimum value for text 2nd direction − DEFA

MIN3 Minimum value for text 3rd direction

DEFA no minimum value

− DEFA

ABSO Output of the absolute values

DEFA according to result type
YES does not print the sign
NO does always print the sign

LT DEFA

DIRE Direction of the result designation

DEFA according to result type
CROS perpendicular to DEFA
0˚...180˚ angle referred to horizontal

˚/LT DEFA

EDGE Edge for the text YES / NO LT NO

BACX Distance of the edge as factor − 0.33

BACY of the text size − 0.33

BMIN Minimum distance of the edge cm 0.0

BMAX Maximum distance of the edge cm 1.0

OFFS Offset of the designation

DEFA according to result type

−/LT STAN

FMVX Distance to the insertion point as factor − 0.15

FMVY of the text size − 0.15

MMIN Minimum distance to insertion point cm 0.0

MMAX Maximum distance to insertion point cm 1.0

DTYP Type of the value DVAR for displacement of the inser-
tion point

LT PROC

DVAR Value of the displacement of the insertion point ∗ 20

VX Direction of the displacement −/LT -

VY of the insertion point − -

VZ − -

Table continued on next page.
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Item Description Unit Default

MARK Marking of the text insertion point ( = effect point)

NO no marking
YES marking only for QUAD or BRIC results

and text representation (e.g. QUAD REPR
DTXT)

FULL marking always for text representation
EXTR marking always

LT YES

MHEI Height of the marking cross

> 0 in cm
< 0 as text height factor SCHH H6

−/cm -1.0

Length of the marking underscore as factor of the
marking cross height MHEI

MFAC − 2.0

PREF Prefixed text (load or design case number) for desig-
nations

NO no prefixed text
YES for area loads only
FULL for all loads only
EXTR for all results

LT NO

PROP Font properties

DEFA normal font

LT DEFA

or a combination of the following characters:

B bold
I italic
U underscore

MAX1 Maximum value for text 1st direction LT DEFA

MAX2 Maximum value for text 2nd direction DEFA

MAX3 Maximum value for text 3rd direction

DEFA no maximum value

DEFA

The unit of the minimum and maximum values refers to the results to just be drawn currently.
Following combinations are possible:

MIN DEFA and MAX DEFA :
no selection, all values are valid

MIN minvalue and MAX DEFA:
Minimum values, values greater than minvalue are valid

MIN DEFA and MAX maxvalue :
Maximum values, values less than maxvalue are valid

MIN minvalue and MAX maxvalue and minvalue less than maxvalue :
Value range, values greater than minvalue and less than
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maxvalue are valid
MIN minvalue and MAX maxvalue and minvalue greater than maxvalue:

Value ranges, values greater than minvalue or values less than
maxvalue are valid

If the literal DEFA is input for BACX, BACY, BMIN, BMAX, FMVX, FMVY, MMIN or MMAX, the
corresponding default specified here is set.

The result description is placed at a corresponding background area. This area can be bor-
dered or the background can be deleted. The size of this area is controlled with BACX, BACY,
BMIN or BMAX. In this case X is the writing direction and Y is the direction of the height.

The result description is placed with the program control. However, an other offset can be also
defined with OFFS, e.g. centrically at the corresponding place or next to that. It results the
following orders:

+2 +3 +4
-1 0 +1
-4 -3 -2

The texts are drawn centrically at the insertion point with OFFS 0, with OFFS -4 to the left–hand
side under that, with reference to the writing direction.

The distance of the descriptions from the insertion point is defined with FMVX, FMVY, MMIN
and MMAX. X and Y are here again the local writing directions.

Usually the insertion point is displaced relatively to its original position a little bit, so that the
descriptions in different direction (e.g. principal and transverse reinforcement of a plate) in the
same node do not overwrite themselves. In this case the direction and the maximum value
of the displacement (e.g. for QUAD elements the half element thickness) were determined
already with GRAPHIC. However, the user can still change this with DTYP, DVAR, DX, DY and
DZ.

The following inputs are possible for DTYP:

NO The insertion point is not displaced. The input for DVAR is not analysed.
CM DVAR defines the distance in cm. The inputs for DX, DY and DZ are

analysed.

DX, DY and DZ are not analysed for the following literals. A defaulted direction is used:

PROC DVAR defines the distance in % of the maximal allowable displacement.
FACT DVAR defines the distance as factor of the text height.
MINF as FACT, considering the maximum displacements
MAXC DVAR defines the distance in cm.
MINC as MAXC, considering the maximum displacements

DX, DY and DZ are only analysed in the case of DTYP CM. Otherwise the direction defaulted
by the program is used. The following literals are planned for DX:

X local x direction in the element
Y local y direction in the element
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Z local z direction in the element
XX global X direction in the system
YY global Y direction in the system
ZZ global Z direction in the system
EG global dead load direction
URIC direction defined by the program, different according to the result type
BX horizontal
BY vertical
PP perpendicular to the line direction to the right–hand side for line–like ele-

ments
PQ perpendicular to PP
EP perpendicular to the line direction upwards for line–like elements
EQ perpendicular to EP
NM for line–like elements PP, else BX

The direction is turned around with a ”–” sign before the literal. The direction can be input also
as a global vector with DX, DY and DZ instead of a literal for DX.
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3.10 SCH3 – Definition for Symbols

See also: SCHH, SCH2, SIZE, LEGO, COLO, COLB SCH3

Item Description Unit Default

WSPS Width of the common spring symbol as factor of the
symbol height SCHH HS

− 0.6

SPSC Maximal length of a part of the spring symbol in in the
view

cm HS/3.0

HSPU Size of the support spring symbol cm HS

WSPU Width of the support spring symbol as factor of the
symbol height HSPU

− 0.6

HBEH Size of the beam hinge symbol cm HS

WBEH Width of the beam hinge symbol as factor of the sym-
bol height HBEH

− 1.0

HSUP Size of the support symbols cm HS

WSUP Width of the support symbols as factor of the symbol
height HSUP

− 1.0

HSPC Size of the coupling spring symbol cm HS

WSPC Width of the coupling spring symbol as factor of the
symbol height HSPC

− 0.6

HSPM Size of the support torsional spring symbol cm HS*1.5

HSPT Size of the coupling torsional spring symbol cm HS*1.5

HCPS Size of the support kinematic constrains symbol cm HS

HCPC Size of the node coupling symbol cm HS*0.1

HSIR Size of the external beam section symbol cm 0.12

WSIR Width of the external beam section symbol as factor
of the symbol height HSIR

− 0.5

HSBS Size of boundary support spring symbol cm HS*0.7

WSBS Width of boundary support spring symbol as factor of
the symbol height HSBS

− 0.6

HSBM Size of boundary moment spring symbol cm HS

WSBM Width of boundary moment spring symbol as factor of
the symbol height HSBM

− 0.6

HCPD Size of the kinematic constrains direction symbol (di-
rection to the 2nd node)

cm HS

WCPD Width of the kinematic constrains direction symbol as
factor of the symbol height HCPD

− 0.5

HSPD Size of the coupling spring direction symbol (direction
to the 2nd node)

cm HS*1.7

Table continued on next page.
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Item Description Unit Default

WSPD Width of the coupling spring direction symbol as factor
of the symbol height HSPD

− 0.5

HDSL Size of the symbol for design element section cm 0.1

WDSL Width of the symbol for design element section as fac-
tor of the symbol height HDSL

− 1.5

HSCM Text height of the symbol for center of mass for storey
level

cm 0.25

HSCR Text height of the symbol for center of rigidity for
storey level

cm 0.25

Further explanations for these symbols are available in the record COL2.

The indicated presettings are used for the first initialization. A value keeps unchanged until it
is entered again explicitly.
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3.11 GRID – Definition of Text Grid and Offset for Shift Rule

See also: SCHH GRID

Item Description Unit Default

TYPE All values founded within the same grid area are eval-
uated according to this input:

NO Grid is switched off
MINW Minimum value
MAXW Maximum value
AMAX Absolute maximum value
AMIN Absolute minimum value

LT NO

SIZP Size of a grid area in principal (=DIRE) m -7.0

SIZC and transverse direction:

< 0 factor of text height (SCHH H6)
> 0 in m

m SIZP

DP Initial displacement from origin grid point m -

DC to the system zero point in principal and transverse
direction:

– In the case of plane systems the grid is po-
sitioned (e.g. slabs), otherwise =0

value in m

m -

DIRE Grid principal direction

DEFA Equal to the direction of the first value
X Equal to the local x direction of the ele-

ments
CURR The previous VIEW input defines the nor-

mal vector of the grid plane

LT DEFA

Offset value for shift rule of QUAD reinforcements:

VMH Principal direction (1st layer) m 0

VMQ Transverse direction (2nd layer) m 0

VM3 3rd layer m 0

Related elements of a grid plane according to the fol-
lowing criteria:

Table continued on next page.
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Item Description Unit Default

TOLA Angular tolerance of the element normal direction in
degrees

˚ 15

TOLZ Maximum distance to the grid plane

< 0 in % of the system size
> 0 in m

%/m -5.0

LINE Colour of the frames of grid areas colour key as for
record COLO

− 9003

GRP Additional criterion for related elements of a grid plane
is the group number of an element

NO group is not considered
YES group is considered

LT YES

MPNT Additional check of the middle of grid elements

FULL Delete grids placed outside. Forwarding
important values

YES Delete grids placed outside. It may be that
important values get lost

NO Do not check, use all grid elements

LT FULL

All result values of QUAD and BRIC elements with text or vector representation (record QUAD
REPR DTXT or DVEC) are represented in this grid, if it is switched on with the input GRID
TYPE. The value which is printed finally depends on the input GRID TYPE, if more than one
result value is found in the same grid area. The text overlapping test (record SCHH REVI) is
not switched off.

A grid element is created if it is cut from a QUAD or BRIC element. It is possible that grid
elements are placed outside the structure (if it is only a little cut). With an input to MPNT
a control is available, whether such grid elements will used. In this case the middle of grid
elements are checked whether it places inside the enveloping of a QUAD or BRIC element.
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3.12 LEGO – Objects of the Legend

See also: SIZE, SIZ2 LEGO

Item Description Unit Default

TYPE Type of the legend object

ALL Common properties
FSKL Fill pattern legend FSKL
PLEG Picture legend
SCAL Picture dimensional lines
SC Picture scale
COOR Coordinate cross
TWIS Distortion factors
PAGE Page numbering

LT !

X Insertion point in the picture area from the left–hand
side

ON does activate the objects
OFF does inactivate the objects
DEFA does set the objects according to their de-

faults

LT *

> 0 Insertion point in the picture in cm cm

< 0 Insertion point in the picture in % of the pic-
ture area

%

Y Insertion point of the picture area downward *

> 0 Insertion point in the picture in cm cm

< 0 Insertion point in the picture in % of the pic-
ture area

%

SIZW Width of the object in % of the picture area % *

SIZH Height of the object in % of the picture area % *

MAXW Maximal width of the object cm *

MAXH Maximal height of the object cm *

SCHH Text height cm *

FACW Text height as factor of the text height − *

EDGE Width of the edge to be released around the object cm *

COL Text colour − 1001

Table continued on next page.
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Item Description Unit Default

COLB Colour of the background area − -101

COLE Colour of the edge − *

ORIG Writing direction and position of the insertion point at
the object, if the picture is displaced:

LEFT Insertion point at the left–hand side above,
text left–justified

MIDD Insertion point in the middle, text flush–left
RIGH Insertion point at the right–hand side below,

text right–justified

LT *

ND Number of decimal point after comma (as for record
SCHH)

−/LT *

PAR1 Further parameters depending on TYPE −/LT *

... of the legend object

PAR8

The objects of the legend can be placed freely in the picture. There are different defaults
according to the text, so that they should not overwrite themselves.

The following defaults are available for the scale of fill pattern (TYPE FSKL):

X 1.0 % of the picture area (border at the left-hand side)
Y 5.0 % of the picture area (upper border)
SIZW 8.0 % of the picture area
SIZH 90 % of the picture area
MAXW 1.5 cm
MAXH 20.0 cm
SCHH 0.18 cm
FACW 0.7
EDGE 0.1 cm
COLE 1001 (only for displacements into the picture)
ORIG LEFT (only for displacements into the picture)
ND NMAX (according to the maximum value, see ND in record SCHH)
PAR1 Insertion of the fill scale:

DEFA according to the size of the system at the left-hand or upper picture
side (default)

LEFT at the left-hand picture side, text from below readable
RIGH at the right-hand picture side, text from below readable
LOWE at the lower picture side, text from the right-hand side readable
UPPE at the upper picture side, text from the right-hand side readable
PICT displaced into the picture; if SIZW is larger than SIZH the text is
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readable from the right-hand side
PAR2 Overwriting of the fill scale:

OVER fill scales overwrite themselves
SIDE fill scales are placed side by side if possible (default)

PAR3 Distance of the text from the scale
< 0 as factor of the text height (default -0.5)
> 0 in cm

PAR4 Distance between the texts, line factor
< 0 as factor of the text height (default -0.1)
> 0 in cm

PAR5 Insert point of text
DEFA default (numerical: OUT, texts: IN)
IN within, near the colour scale
MIDD in the middle
OUT outside, opposite the colour scale

PAR6 Minimum width of colours (default 0.14) in cm
PAR7 Maximum width of colours (default 0.5) in cm
PAR8 Angle of text (default 0.0) in degree

The following defaults are available for the picture legend (TYPE PLEG):

X 0.2 cm (border at the left-hand side)
Y 0.2 cm (upper border)
SIZW 100 % of the picture area
SIZH not used (depending on the page numbers)
MAXW 18 cm
MAXH not used
SCHH SCHH H1
FACW 0.8
EDGE 0.1 cm
COLE 1001 (only for displacements into the picture)
ORIG LEFT (only for displacements into the picture)
ND NMAX (according to the maximum value, see ND in record SCHH)
PAR1 Writing of the result line:

YES writing always (default)
NO writing never

PAR2 Writing of the selection line:
YES writing always (default)
NO writing never

PAR3 Writing of the line for a displaced structure:
YES writing always (default)
NO writing never

PAR4 Distance between the texts, line factor as factor of the text height (default
0.5)

PAR5 Size of the symbols (e.g. heads of the vectors) in the legend:
< 0 as factor of the text height (however minimum 0.2 cm, maximum

1.5 cm) (default -5.)
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= 0 no insertion of symbols
> 0 in cm

The following defaults are available for the picture dimensional lines at the picture border (TYPE
SCAL):

X not used (always at the lower and right-hand side of the picture border)
Y not used
SIZW not used (always 100 % of the picture area)
SIZH not used (always 100 % of the picture area)
MAXW not used
MAXH not used
SCHH 0.85 · SCHH H1 or SCHH H5
FACW 0.7
EDGE not used
COLE not used
ORIG not used
ND 2
PAR1 Unit of the dimensional lines according to the SOFISTIK units
PAR2 Maximum number of values along the axis (default: 10)

The following defaults are available for the picture scale in the legend (TYPE SC):

X within the legend at the right-hand side,
within the picture at the left-hand side of the coordinate system

Y within the legend face-down,
within the picture at the the coordinate system SIZW depending on text
width

SIZH depending on text height
MAXW equal SIZW
MAXH equal SIZH
SCHH SCHH H1
FACW 0.85
EDGE 0.1 cm
COLE 1001 (only for displacements into the picture)
ORIG LEFT (only for displacements into the picture)
ND 2

The following defaults are available for the coordinate system in the legend (TYPE COOR):

X within the legend at the left-hand side,
within the picture at the right-hand side

Y face-down
SIZW 1.0 cm
SIZH 1.0 cm
MAXW 1.0 cm
MAXH 1.0 cm
SCHH SCHH H1
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FACW 0.85
EDGE 0.1 cm
COLE 1001 (only for displacements into the picture)
ORIG LEFT (only for displacements into the picture)
ND 2

The following defaults are available for the distortion factors in the legend (TYPE TWIS):

X within the legend at the right-hand side,
within the picture at the left-hand side of the coordinate system

Y within the legend face-down,
within the picture at the the coordinate system

SIZW depending on text width
SIZH depending on text height
MAXW equal SIZW
MAXH equal SIZH
SCHH 0.85 · SCHH H1
FACW 0.85
EDGE 0.1 cm
COLE 1001 (only for displacements into the picture)
ORIG LEFT (only for displacements into the picture)
ND 2

The Page numbering (TYPE PAGE) uses the item X only to switching on/off.
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3.13 PALE – Definition of a Colour Palette

See also: COLO, COL2, COLB, FILL PALE

Item Description Unit Default

NUMB Number of a palette

– Selection of the palette number via its name
(TITL)

> 0 Selection of a palette which was defined
within the actual WING input block

< 0 Use of a palette which was defined before
working in the actual WING input block (e.g.
in file WINGRAF.DEF)

− -

COLO Colours of texts, lines and markers (records COLO,
COL2, COLB)

PUT Updating the palette
NO does not use the colours
YES does use the colours

LT YES

FILL Fill pattern and fill colours (record FILL)

NO does not use the fill pattern
YES does use the fill pattern

LT YES

VAL Fill values (record FILL)

NO does not use the fill values
YES does use the fill values

LT YES

ISOL Definition of the isolines (record FILL)

NO does not use isolines
YES does use isolines

LT YES

TITL Designation of the palette LT -

A palette can summarize all inputs for colours and/or fill patterns, so that a change is easier
and clearer within the input (for example for differentiation of a deformed and a undeformed
structure)

A palette can be defined via a reference number NO or via its name TITL. If NO is not input, a
previous palette TITL is searched. Then the corresponding reference number is set. If TITL is
not defined, the last reference number +1 is given to this palette. The last selected palette is
used, if neither NO or TITL is input.

The palette is defined with the actual values, if it is not available yet (the reference number
is not defined up to now) or COLO PUT is input. The saved values for FILL, VAL and ISOL
already available in a palette are overwritten, if YES is set. COLO is updated always.

Using this palette the values for COLO, FILL, VAL or ISOL which are indicated with YES are
set. That means all previous inputs for these records are overwritten.
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3.14 COLO – Colours and Line Types of Texts, Lines and Markers

See also: PALE, COL2, COLB, SCH3, FILL COLO

Item Description Unit Default

C1 Legend

MONO does set all colours to 0
STAN does set all line attributes to default
COLO does set all colours to default
PENW Line width instead of colours
ALL Set all colours like C2
ALLC Set all colours like the colour–index of C2
ALLW Set all colours like the width–index of C2
ALLK Set all colours like the kind–index of C2

−/LT 1001

C2 Element numbers − 3001

C3 Node numbers − 2001

C4 Results near 0 or equal to 0 or cutting pattern corner
points

− 8001

C5 Free inner edges − 5006

C6 Simply supported inner element edges − 7001

C7 Inner element edges with fixed M and free displace-
ments

− 7402

C8 Fully fixed inner element edges − 7401

C9 Design elements − 10001

C10 Kinematic constraints − 6004

C11 Cable elements − 3001

C12 Beam elements − 3301

C13 Positive results − 4001

C14 Negative results − 2001

C15 Free inner element edges which are group bound-
aries

− 5007

C16 Boundary elements − 7001

C17 Contour lines of the two–dimensional cutting pattern
areas

− 6005

C18 Contour lines of the untensioned two–dimensional
cutting pattern areas

− 3001

C19 Structure lines of the two–dimensional cutting pattern
areas

− 9006

C20 Cutted elements − 9006

C21 Kinematic constraints for supports − C10

C22 Kinematic constraints between nodes − C10

Table continued on next page.
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Item Description Unit Default

C23 External beams (program SIR) − 12001

C24 Fill colour of the external beam sections (program
SIR)

− 14241

C25 Tendons of the QUAD elements − 27001

+16000 = during structure representation only

C26 Lane of the tendon in the QUAD element plane − -2001

C27 Boundary support springs − 7001

C28 Boundary moment springs − 7001

C29 Thrust line − 11004

C30 Nodal sequences − -10019

C31 Beam tendon − 27001

+16000 = during structure representation only

C32 Piercing points of tendon in cross section contour − 11004

C33 Numbers of structural elements − 1001

C34 HASE pile start point − 14001

C35 HASE pile length − 14001

C36 Direction of kinematic constraints − C10

C37 Direction of the resultant − C4

C38 Fill colour of sections of design elements − 10241

C39 Tendons of design elements − 27001

+16000 = during structure representation only

C40 Piercing points of tendons of design elements in cross
section contour

− 11004

The description of the colour and line types can be found in the general manual SOFiSTiK:
’Basics’. A negative line type (e.g. -1) does not represent the corresponding elements.

Results only with a specific sign can be represented with C13 and C14. C14 has to be set to
-1, if only tensile stresses are supposed to be represented (e.g. for diaphragm girders). If the
load cases 51 (Max–My) and 52 (Min–My) were stored from the program MAXIMA in the data
base, one receives so the envelope with following input:

LC 51 ; COLO C13 1001 C14 -1 ; BEAM MY $ ONLY POSITIVE EXTREME VALUES
AND
LC 52 ; COLO C13 -1 C14 1001 ; BEAM MY $ ONLY NEGATIVE EXTREME VALUES

Group boundaries which are drawn with C15 arise in the case of adjoining elements with:

different group numbers
different material numbers
an existing crack in the element thickness
different local directions (transformation)
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more than 2 elements which border at each other

The tendon results are represented at the eccentric tendon, if the colour of the tendon C25
is defined. The results are placed at the lane of the tendon in the node plane of the QUAD
element, if the colour C25 is not defined (negative) and the colour of the lane C26 is defined
(positive).

The colours and line types are selected with a four–digit number according to following scheme:
(x is an arbitrary number)

0xxx = delete (background) xb01 = continuous line

1xxx = black or white xb02 = medium dashed

2xxx = red xb03 = medium dotted

3xxx = green xb04 = medium dotdashed

4xxx = blue xb05 = close dashed

5xxx = yellow xb06 = close dotted

6xxx = magenta xb07 = close dotdashed

7xxx = cyan xb08 = far dashed

8xxx = brown xb09 = far dotted

9xxx = grey xb10 = far dotdashed

10xxx = white

11xxx = dark red

12xxx = dark green

13xxx = dark blue

14xxx = dark cyan

b is a width factor and is realized as a double line.

0 = single line, >0 with 1.4b distance from another

Colours can be set into the uniform colour index 1 by using COLO MONO in special cases. In
this case the line types are maintained. Only the colours can be reactivated with COLO COLO.
Using COLO STAN the colours and line types are set according to the default.

For electrostatic plotters as well as ink plotters the numbers for line thicknesses (for the pens
1 to 3) can be preset with COLO PENW instead of the colours:

C2,C3,C5,C7,C10,C15 with 1 (0.25mm)

C1,C4,C6,C8,C13,C14 with 2 (0.35mm)

C11,C12 with 3 (0.50mm)

Only colour indices are stored in the generated metafile (PLB). The colour palettes are used
for the final representation of a picture, this is the real allocation of a colour index to a colour at
the screen or at the printer. The colours given above correspond to the default.
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3.15 COL2 – Further Colours

See also: PALE, COLO, COLB, SCH3, FILL COL2

Item Description Unit Default

C1 Group numbers − 4001

C2 Material numbers or numbers of referenced structural
lines or points

− 5001

C3 Cross section numbers − 6001

C4 Node symbols − -2005

C5 Support symbols − 2071

C6 Zero line of the potential for HYDRA volumes − 2001

C7 Free contour element edges − 5002

C8 Simply supported contour element edges − 7001

C9 Contour element edges with fixed M and free dis-
placements

− 7402

C10 Fully fixed contour element edges − 7401

C11 SOFIMESH lines − 4001

C12 Truss elements − 3001

C13 Spring elements − 3001

C14 Pipe elements − 3001

C15 SOFIMESH points − 3102

C16 Section through plane elements − -11001

C17 Cutting pattern lines − 2001

C18 Beam hinges − 3001

C19 Fixed cutting pattern lines − 4001

C20 Text for design errors − 2001

C21 Support symbols, fully fixed − C5

C22 Support symbols, simple support − C5

C23 Support symbols, fixed moment in one direction − C5

C24 Support symbols, fixed moment in two directions − C5

C25 Support symbol for an axial spring − C13

C26 Support symbol for a torsional spring − C13

C27 Symbol for a coupled axial spring − C13

C28 Symbol for a coupled torsional spring − C13

C29 Inner lines of structure areas − 2019

C30 Structural volumes, edges of positive structural areas − 3001

Table continued on next page.
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Item Description Unit Default

C31 Structural volumes, edges of negative structural ar-
eas

− 12005

C32 Column dimensions, column heads and splays − 13017

C33 Structural volumes, edges of positive QUAD areas − 4001

C34 Structural volumes, edges of negative QUAD areas − 13005

C35 Direction of spring elements − C13

C36 Center of mass for storey level − 6257

C37 Center of rigidity for storey level − 10257

The description of the colour and line types can be found in the general manual SOFiSTiK:
”Basics” or in the corresponding record COLO. A negative line type (e.g. -1) does not repre-
sent the corresponding elements.

Additionally to the standard markers for the support symbols C5:

0 does not draw anything
1 point
2 plus
3 star
4 circle
5 cross

the following representation possibilities are available:

71 depending on the system type two-dimensional (GIRD, FRAM) or three-
dimensional (SPAC) support symbols

72 does use three-dimensional support symbols
73 does use two-dimensional support symbols
74 direction arrows, simple arrow for supports, double arrow for fixed moments
75 text representation, flush-left
76 text representation, flush-right
+0 does draw the support symbols from the middle to the outside, texts are

placed axially
+10 draws the support symbols in the positive global directions, texts are placed

above the support
+20 draws the support symbols in the negative global directions, texts are

placed below the support

The size of the support symbols is controlled with the items HSUP and WSUP of the record
SCH3.

The springs C13 are represented as a zigzag line in their view with the item HS in the record
SCHH and the item WSPS in the record SCH3. A maximum value for the peak distance can
be input with SPSC in the record SCH3 in order to get more than the three standard peaks for
very long springs. In this case up to 10 peaks are possible.
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Beam hinges C18 are represented always as a lozenge with the peak to the hinge. The size is
controlled with the items HBEH and WBEH in the record SCH3.
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3.16 COLB – Background Colour of the Text

See also: PALE, COLO, COL2, SCHH, SCH2 COLB

Item Description Unit Default

C1 Group numbers − -101

C2 Element numbers or numbers
of referenced structural lines or points

− -101

C3 Node numbers − -101

C4 Results near 0 or equal to 0 − -101

C5 Material numbers − -101

C6 Cross section numbers − -101

C13 Positive results − -101

C14 Negative results − -101

C20 Text for design errors − -101

C21 Numbers of structural elements − -101

The text background area can be coloured unlike the actual text. For this the areas get a fill
colour. No filling occurs with a negative fill colour (e.g. -101). The size of the background area
is controlled by using the items BACX, BACY, BMIN and BMAX in the record SCH2.

The fill colour is defined with colour ·1000+fill index. In this case the colour and the fill index
have the following meaning:

colour colour number (0...14, description see record COLO)
fill index Type of the filling

101 coloured
201....210 pattern with different intensity
301....331 hatches

Transparently filling areas are created if the fill index is increased by 32. The area is not deleted
before drawing.
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3.17 FILL – Selection of Fill Patterns

See also: PALE, COLO, ISOL FILL

Item Description Unit Default

TYPE Type of fill pattern or number of the fill step to be
changed separately

−/LT -

FROM Start value of the fill area − *

TO End value of the fill area − *

INC Increment or tolerance of single values from the
database

− *

NUMB Number of the fill steps LT *

MODE Properties of the fill pattern
possible characters which can be input in combina-
tions:

T Transculent fill pattern
A Absolute values
U Explicite reversing of the fill steps
N No reversing of the fill steps

If U nor N is input, the GRAPHIC default of
the current result type is set.

0 does not consider the zero line

LT -

EDGE Fill only the colour edge

OFF Full filling of the areas
ON Filling of the area edge
value Filling of the area edge in the defined width

cm/LT OFF

INTE Adaptation of the other intermediate values in the
case of the deletion/insertion of single fill steps

NO No automatic adaptation
YES New calculation of the intermediate values

LT NO

Only for single fill steps:

COLI Colour index − *

INDX Fill pattern index − *

RED Part in red for RGB colours − *

GREE Part in green for RGB colours − *

BLUE Part in blue for RGB colours − *

Table continued on next page.
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Item Description Unit Default

DMOD Increment control LT *

For all steps:

LIGH Light control (available only for RGB fill areas)

OFF without light
DEFA light on with default
BELO darker filling of QUAD areas (below)
DIFF diffuse light
POIN point light
DPOI point light, distribution light
BDIF DIFF with BELO
BPOI POIN with BELO
BDPO DPOI with BELO

LT DEFA

LIPX Light X coordinate or direction

SCRE use discrete screen points

m/LT SCRE

LIPY Light Y coordinate or direction or
definition of the screen point (if LIPX SCRE)

m/− 16

LIPZ Light Z coordinate or direction
or additional distance (if LIPX SCRE)

> 0 in m
< 0 factor of the system size

m/− -0.2

DARK Factor of dim–out (0...255) LT/− A57

BRIG Factor of booster light (0...255) − 115

The fill patterns for all other representations are defined with FILL.

The fill pattern or the isolines of the plane elements are reinitialized with the input of a literal
for TYPE (literal ISOL). The following literals are possible for the fill pattern:

COLO Colour gradings with 10 colours
PATT Patterns in 9 steps
HATC Hatches in 10 steps
RGB RGB colour gradings blue–cyan–green–yellow–red
RGBL like RGB, but the colours are bright
RGBD like RGB, but the colours are dark
MONO RGB colour gradings light grey–dark grey
BLUS RGB colour gradings cyan–green–yellow–red
MBLU RGB colour gradings light blue–dark blue
MGRE RGB colour gradings light green–dark green
MRED RGB colour gradings light red–dark red
VRGB RGB colour gradings bright violet–violet–blue–cyan–green–yellow–red–
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dark red
VRGL like VRGB, but the colours are bright
VRGD like VRGB, but the colours are dark
ANI RGB colour gradings cyan–light blue–dark blue
RGB2 Two RGB colour gradings for negative and positive values
RPAT RGB + PATT
RHAT RGB + HATC
RTRP RGB + Transculent
VRTR VRGB + Transculent
R2TR RGB2 + Transculent

The RGB colours are not used in some printers.

The minimum or maximum value from the database is the default for the boundaries FROM
and TO of the area.

An input of one of the following literals are possible for DMOD:

DEFA Setting according to result type (does not change the setting for the
rounding of INC)

RDEF as DEFA, however, rounding INC always
DDEF as DEFA, however, not rounding of INC
LMAT variable increment for reinforcement mats, values 1.31, 1.88, ...
LG_1 logarithmic increment, values 1, 10, 100,....
LG_2 logarithmic increment, values 1, 2, 5, 10, 20, 50,....
LG_3 logarithmic increment, values 1, 2, 3, 5, 7, 10, 20,....
LG_4 logarithmic increment, values 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30, ....
INK constant and in an engineering way rounded increment (series 1,2,5,...)

from the number of the steps with consideration of the zero line
DINK not rounded increment from the number of the steps with consideration

of the zero line
MSIK read the values from the database (usefully for loads), if more values than

colours are available, INK is readjusted
DMSK read the values from the database (usefully for loads), if more values than

colours are available, DINK is readjusted
SINK as INK, however, exactly this value, that is no area, is used for the filling
DSIN as DINK, however, exactly this value, that is no area, is used for the filling
SING as SINK, however, the area is repeated for so long until all values are

registered (usefully for numbering)
DSIG as DSIK, however, the area is repeated for so long until all values are

registered (usefully for numbering)

A default number of base points exists for each fill type, to define the sequence of fill colours.
These base points were not used if NUMB is set to 0. Then is it possible to define owner base
points, without influence of the defaulted ones.

If the default values or colours for individual fill steps should be modified, this can be achieved
by using the subsequent records. TYPE is here the number of the fill step (maximum 255). The
number of the fill steps is increased around 1 without an input for TYPE. The literals ABOV and
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BELO can be input for change of the colour definitions of the value ranges above the last step
or below the first step.

FROM and TO define the value range of a fill step. Irregular fill distributions can be achieved
with that. Single FROM – TO areas should be input in the ascending sequence of the fill
steps (from the smallest to the largest value). Intermediate values which were not defined are
interpolated. The properties of a fill steps can be changed with an input of a literal for MODE.
In this case the following literals have the meaning:

INSE Insertion of a value range FROM–TO
DELE Deletion of a value range FROM–TO
NFIX Deletion of the markers of a value range. The marked value ranges are

the supporting points in the case of an automatic interpolation of inter-
mediate values. Then they are not changed any more automatically (e.g.
areas which were input with INSE)

TEXT Description of these isolines always
NTXT Description of these isolines never

The colour which should be used can be defined independently from the input for the value
range of a fill step (FROM, TO, MODE).

In this case the colour index which should be used is defined in the record COLO (0...14, ex-
planation of the single values see in the record COLO). No input of a colour index is necessary
for RGB colours (is always 15). A negative colour index does not represented this colour step.

The type of the area filling is defined with INDX (it is described in the record COLB).

Inputs for the colour combination (values from 0.0 to 1.0) can be defined with RED, GREE
and BLUE in the case of the RGB colours. The RGB value is set according to its default, if a
negative input occurs for one of the three values. Then the RGB value is interpolated. One
gets a black representation, if all three values are defined with 0.0. An input of all three values
with 1.0 gives a white representation. If all three values are of the same size, that shows a grey
step.

Additionally the RGB colours can be printed more brightly or more darkly in dependence on
the area orientation (item LIGH).

The undersides of the QUAD elements (in positive local z direction) and the inner sides of
BRIC surfaces are printed more darkly about the dimension of DARK with LIGH BELO. Inputs
for LIPX, LIPY and LIPZ are not used here.

The areas turned to the light are printed more brightly about the sum of DARK+BRIG using the
dimension DARK with LIGH DIFF. This depends on the size of the angle between the unit light
direction and the area normal direction. The areas which are turned away the light are printed
more darkly about the dimension DARK.

LIGH POIN acts as LIGH DIFF. However, the distance between the areas and the light point
is considered additionally: The areas with the smallest distances to the light point are the
brightest ones. The respective light direction is determined from the direction of the area
centre of gravity to the light point.

LIGH DPOI acts similar as POIN. While the whole element area is illuminated uniformly, at
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DPOI, however, the light shines at the element area in dependence on the distance.

LIGH BDIF acts as LIGH DIFF, however, only the dimension of the black–out or the flare is
different: QUAD undersides or BRIC inner sides become more darkly at the shadow side about
the dimension DARK. At the light side they become more brightly about the dimension DARK
beginning at DARK. QUAD top sides and BRIC outer sides are not changed at the shadow
side, and they are printed more brightly about the dimension BRIG at the light side.

LIGH BPOI or BDPO act as LIGH BDIF, however, with additional properties which are de-
scribed at POIN or DPOI.

The default LIGH DEFA is for the isoareas BELO, for QUAD and BRIC load area POIN.

If the literal A is defined at the item DARK, The number of the fill colours is considered for
black–out and flare. The dimension is reduced for many colours in order to prevent not correct
colour representations.

The light direction results from the input at LIPX, LIPY and LPIZ. The light point is defined in
the system coordinate with an input of a number at LIPX. For LIGH DIFF and BDIF the uniform
light direction results from the direction of the light point to the system origin.

The light points which depends on the respective box of the current system section with ref-
erence to the screen are defined with the input of the literal SCRE at LIPX. The uniform light
direction results from the direction of the light point to the box centre for LIGH DIFF and BDIF.
For the definition of light points the input for LIPY is used as bit pattern as follows:

0 centre

+1 left screen border

+2 right screen border

+4 upper screen border

+8 lower screen border

+16 in front

+32 behind

For the definition of the light point in centre, above, in front LIPY 20 (=0+4+16) has to be input.

For a larger cone of light an additional distance (in light direction) can be input with LIPZ.
Negative values are used as a factor of the largest box side and positive values as a distance
in m.
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3.18 SELE – Definition of a Selection with the Corresponding View

See also: GRP, BOX, SEL, VIEW, PERS, VISI, DEFO SELE

Item Description Unit Default

NUMB Number of the selection

- The number of the selection is searched via
its name (TITL)

0 The current settings can have a name
(TITL) or can be alternated (ALTE), without
using an explicit selection.

nr This selection is used.
If the number was not yet defined the selec-
tion is created with the current settings.

− -

GRP Group selection (record GRP)

PUT The selection is updated.
PUTG The selection is updated without the groups
NO does not use the group selection
YES does use the group selection

LT YES

BOX Box selection (record BOX)

NO Box selection is not used
YES Box selection is used

LT YES

VISI Visibility (record VISI)

NO Visibility is not used
YES Visibility is used

LT YES

PERS Perspective (record PERS)

NO Perspective is not used
YES Perspective is used

LT YES

VIEW Line of vision (record VIEW)

NO Line of vision is not used
YES Line of vision is used

LT YES

DEFO Deformed structure (record DEFO)

NO Def. structure is not used
YES Deformed structure is used

LT YES

SEL Single selection (record SEL)

NO Single selection is not used
YES Single selection is used

LT YES

ALTE Alternation of the selection

NO does not alternate
WIND Only completely switched off elements
CROS Also the cut elements of the selection

LT NO

Table continued on next page.
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Item Description Unit Default

TITL Name of the selection, is printed in the legend LT -

The selection can summarize all inputs for the choice and the view of structure elements. Thus
a change within the input (for example for a differentiation of various parts of the structure) can
occur more easily and more clearly.

The selection can be defined via a reference number NO or via its name TITL. If NO is not input,
the program searches for an available selection TITL and set the corresponding reference
number. The selection gets the last reference number+1, if TITL is not defined. The last
chosen selection is used, if neither NO nor TITL is defined.

The selection is defined automatically with its current settings, if it is not available yet or GRP
PUT or PUTG is input. That is, the records BOX, GRP, VIEW and so on must be defined before.
The stored settings for BOX, VISI, DEFO, PERS and VIEW which are already in an available
selection are overwritten, if YES is input. GRP is updated if PUT is input. The current settings
are not changed during the saving of SELE.

All settings for GRP, BOX, VISI, DEFO, PERS and VIEW which are indicated with YES are
set during the reading of the selection. In this case all previous inputs for these records are
overwritten.

The selection can be alternated with the input for ALTE. In this case all elements which are
selected with GRP or BOX are invisible. The not selected elements are visible.

3-50 SOFiSTiK 2025



Input and Output Description | GRAPHIC

3.19 GRP – Selection of Element Groups

See also: SELE, BOX, SEL, VISI GRP

Item Description Unit Default

NUMB Numbers

no Group, element, material or cross section
numbers (depending on GDIV)

NODE All free nodes (without connection to an el-
ement)

ENOD Set deleted nodes visible (for structural
lines only)

EDGE All nodal sequences
ADDI All additional elements (without axis)
SBOX Show all additional elements (without axis

and cuts) outside the structural BOX
BSEC All cutting areas through the volume ele-

ments
QSEC All cutting lines through the plane elements
BNOD BRIC inner nodes
GLAZ BRIC whole surface including back sur-

faces

Axis geometry:
AUSR User defined axis
AUNS Unspecified axis
ASTR Structural axis
ALAN Central lane of bridge
AGEO Additional lane of bridge
ASEC Secondary axis
ATEN Tendon geometry
AINT Internal axis
AXIS All axes
SBXA Show all axes outside the structural BOX
PLAC Placements

−/LT -

OPTI Option

NO The group is not represented.
YES The group is represented.

LT YES

Table continued on next page.
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Item Description Unit Default

ETYP Element type

BEAM Beam elements
SPRI Spring elements
BOUN Boundary elements
TRUS Truss elements
CABL Cable elements
TUBE Tube elements
QUAD Plane elements
BRIC Volume elements
KINE Kinematic constraints
SIR External beam sections
DSLN Design elements
GLN Structural lines
GAR Structural areas
GVO Structural volumes
NODE Nodes
QSEC Cutting lines
BSEC Cutting areas
CUT Cutting pattern
FIXL Fixed cutting pattern
ADDI All additional element types
LINE Additional lines
AREA Additional areas
TEXT Additional texts
POST Positions markers
NIVE Level symbols
CURV Geometry axes

LT -

GDIV Specification of NO

no Divisor for groups (0...999) which are input
with NO

DEFA Standard of the group divisor from the
database

−/LT -

TO obsolete − -

INC obsolete − -

DOMA Domain number

DEFA all domains

−/LT DEFA

LC Group selection of a load case calculated with the
program ASE

NO No load case is set.
YES The load case defined in record LC is used.

−/LT NO
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Groups of elements or element types can be selected for the representation with GRP. As a
default all groups and elements types are processed. At first all groups (only the structure
elements and not the additional elements) are deactivated by input the first record GRP. The
used groups are recorded in the legend. Secondary groups are available too.

The group number of an element is equal to the integer part of the term element number/GDIV.
GDIV is available in the database (default: 1000). GDIV can redefined for the default too. In
this case attention should be paid by using of node values (records ISOL, SECT, NODE), so
that the new and old divisor stand to each other in an integral ratio.
For dynamic groups (GDIV=0) is GDIV unchangeable.

Literals of input NUMB can be indentified clearly with OPTI OFFL or YESL if there is a sec-
ondary group (SGRP) with the same name as these literals.

With an input of ETYP only the addressed elements of this group are represented. Several
information for the same group can be combined in this case.

It is possible to define specific options (OPTI) for the BRIC surface (GRP GLAZ):

IGNO the BRIC surface is not drawn
NO the BRIC surface is drawn with the visible (front) sides
YES the BRIC surface is drawn with all sides
VGRP all surfaces of groups (for load representation)
FULL the full BRIC structure, also with inner lines, is drawn instead of the BRIC

surface

It is possible to show structural axis in lateral view with SBXA FULL.
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3.20 BOX – Window of an Overall System

See also: SELE, GRP, SEL, VISI BOX

Item Description Unit Default

XMIN Minimum coordinates of an ashlar-shaped m/LT *

YMIN window or reference to an m/LT

ZMIN element m/−

XMAX Maximum coordinates of an ashlar-shaped m/− *

YMAX window m/−

ZMAX m

TYP Type of BOX

LIMI does activate all nodes
WIND does use of elements only completely sited

in the box (all corresponding nodes of the
element lie within the box)

CROS Elements only partially inside window (at
least 1 node lies within the box)

BWIN As WIND, however, the box is generated in
the system rotated with the records VIEW /
PERS (X to the right-hand side, Y upwards)

BCRO As CROS in the rotated system

LT WIND

VXCM Displacement of the system in the picture cm 0

VYCM cm 0

KREF Node which is positioned in the picture − -

OPER Linkage operator for patrial boxes

NO does not use this partial box
AND does use only the nodes which are acti-

vated in both combined partial boxes
OR does use all nodes which are activated only

in one of the both combined partial boxes
-AND As AND, however, all nodes are activated

(the nodes activated with the partial box are
deactivated, the deactivated nodes are ac-
tivated)

-OR As OR, however, with the inverted nodes

LT UND

Table continued on next page.
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Item Description Unit Default

BGRP Group number of the partial box (1...5) − 1

The part of the overall system being in the window defined with BOX is drawn. Not defined or
too large coordinate values are set to the real system dimensions.

It is possible to define the BOX via a reference on an element type with an input to item XMIN
(possible element types like record GRP item ETYP,additional element types: GPT = structural
points, QTEN = QUAD tendons, BTEN = beam tendons, DTEN = design element tendons).
The item YMIN specifies the kind of given numbers.

Possible number types:

NO element numbers
INR internal, counted elements
GR group numbers
ALL all elements of element type

Except for input YMIN ALL the numbers are defined with items ZMIN, XMAX and YMAX in the
form: from to increment (the default is: from = 1, to = from, increment = 1). Then the BOX is
calculated from the envelope of given elements.

Kinematic constraints are only drawn, if all involved nodes are a part of visible elements (TYPE
WIND). Only a single visible node is necessary, if TYPE CROS was defined.

Additional elements (e.g. line) that are defined in the unit world coordinates ("MOVE ... UNIT
WC") are only drawn if they lie within the BOX finally found and defined by the visible nodes.
With "MOVE ... SBOX OFF", this check can be switched off.

It is possible to combine some (a maximum of 8) (partial) boxes via the linkage operator OPER.
First always the boxes with the same group number of the partial box are combined in the order
of their input. Then the found partial box groups are combined with each other. In this case the
operator of the first partial box of a partial box group is used for the type of the linking.

The partial boxes saves the current input for the records VIEW / PERS / VISI / DEFO. Then
also the blending of different rotated (skew) boxes is possible by using the type BWIN or BCRO.
However, an other setting of the record VIEW can be selected for the view of the representa-
tion.

The records BOX and GRP can be used together.

The selected box is placed in the centre of the picture with GRAPHIC. Using VXCM and VYCM
it is possible to move this insertion point relatively (positive values upward or to the right-hand
side, negative values downward or to the left-hand side). If a specific node should always (also
for record DEFO) lie at the same position at the sheet, this can be defined with KREF and
the position can be determined with VXCM,VYCM. With the definition of a literal for KREF it is
possible to placed the structure at the edges of the sheet. In this case VXCM and VYCM are
displacements in direction to the picture middle point. It results the following orders:

’+2’ ’+3’ ’+4’
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’-1’ ’0’ ’+1’
’-4’ ’-3’ ’-2’
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3.21 SEL – Selection of Individual Elements

See also: SELE, BOX, GRP SEL

Item Description Unit Default

ETYP Element type

– all elements
BEAM Beam elements
SPRI Spring elements
BOUN Boundary elements
TRUS Truss elements
CABL Cable elements
TUBE Tube elements
QUAD Plane elements
BRIC Volume elements
KINE Kinematic constraints
EDGE Nodal sequences
SIR External beam sections
DSLN Design elements
QTEN QUAD tendons
BTEN Beam tendons
GVO Structural volumes
GAR Structural areas
GLN Structural lines
GPT Structural points
NODE Nodes
QSEC Cutting lines
BSEC Cutting areas
CUT Cutting pattern
FIXL Fixed cutting pattern
ADDI All additional element types
LINE Additional lines
AREA Additional areas
TEXT Additional texts
POST Positions markers
NIVE Level symbols
CURV Geometry axes

LT -

Table continued on next page.
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Item Description Unit Default

TYPE Kind of selection via

– all elements of element type ETYP
EXCE all elements except of these ones of the el-

ement type ETYP
NO element numbers
MAT materials (ETYP QUAD, BRIC)
CROS cross sections (ETYP BEAM, TRUS,

CABL, TUBE, SIR)
LENG element length (ETYP BEAM, SPRI, TRUS,

CABL, TUBE, BOUN, QSEC, LINE, CUT,
FIXL, SIR, QTEN, BTEN, EDGE) or edge
length (ETYP QUAD, BRIC)

DIRX local direction x (ETYP BEAM, QUAD,
BOUN, NODE, BRIC, GPT, GLN, GAR,
SIR, KINE, SPRI, EDGE)

DIRY local direction y (ETYP BEAM, QUAD,
BOUN, NODE, BRIC, GPT, GLN, GAR,
SIR, EDGE)

DIRZ local direction z (ETYP BEAM, QUAD,
BOUN, NODE, BRIC, GPT, GLN, GAR,
SIR, EDGE)

GLN structural line numbers (ETYP BEAM,
TRUS, CABL, BOUN)

GAR structural area numbers (ETYP QUAD)
GVO structural volume numbers (ETYP BRIC)
TEND tendons (ETYP BEAM, QUAD)
NODE Node numbers
T Thickness (ETYP QUAD)

LT -

VAL1 Selection via values depending on TYPE ∗ *

VAL2 ∗ *

VAL3 ∗ *

TOL Tolerance

> 0 in the unit of TYPE
< 0 in percent of VAL2–VAL1

∗ *

REF Reference element number − -

MODE Special selection modes depending on TYPE LT *

Table continued on next page.
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Item Description Unit Default

OPER Linkage operator for patrial selections

NO does not use this partial selection.
AND does use only the elements which are acti-

vated in the combined partial selections
OR does use all elements which are activated

only in one of the combined partial selec-
tions

–AND As AND, however, all elements are acti-
vated (the elements activated with the par-
tial selection are deactivated)

–OR As OR, however, with the inverted elements

LT *

SGRP Group number of the partial selection (1...32) − 1

TITL Selection via designation, only for
TYPE MAT, CROS, GLN, GAR, GVO or
ETYP GPT, GLN, GAR, GVO

LT -

Individual elements can be selected for the representation with SEL. As a default all elements
are processed. At first all elements (only the structure elements and not the additional el-
ements) are deactivated by input the first record SEL. Selection is used only for additional
elements (LINE, TEXT, QSEC), if the element is defined explicitly.

With an empty record SEL without any input values the selection is switched off.

With an input of ETYP only the addressed element types are represented. Several information
can be combined.

All elements except of type ETYP are switched on with input SEL ETYP ... TYPE EXCE. But
only the elements with selected nodes are switched on if the option MODE B is added.

The meaning of the values VAL1, VAL2, VAL3 and TOL are dependent on the TYPE:

NO , MAT, CROS, LENG [m], GLN, GAR, GVO, TEND , NODE, T [m]

– if only VAL1 is defined only this value is searched for
– if VAL1 and VAL2 are defined the range from VAL1 to VAL2 is searched for

(=from...to)
– the input of VAL1, VAL2 and VAL3 is using an incrementally search (=from, to,

increment)
– the value TOL is used for a tolerance

DIRX, DIRY, DIRZ

– the values VAL1, VAL2 and VAL3 are components of a global direction vector, TOL
is used for a tolerance (in degree)

Except of TYPE NO the values VAL1, VAL2 and VAL3 may be determined from a reference
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element number REF.

The item MODE specifies the input with a maximum of 4 characters as follows:

Search of TYPE MAT, CROS, GLN, GAR and GVO for title TITL

C Case sensitive (Default: case insensitive)
W Whole word (Default: not whole word)

TYPE DIRX, DIRY, DIRZ

P Only the positive direction (Default: all directions)
N Only the negative direction (Default: all directions)

A maximum of 100 input are possible for the definition of individual selections.

Individual selections may be divided with SGRP. Within a group the selections are connected
with OPER (default is ”OR”). The groups are connected also with OPER. The first input for
group (default is ”AND”) is valid.

The records SEL, BOX and GRP can be used together.
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3.22 VIEW – View Specification

See also: SELE, PERS VIEW

Item Description Unit Default

TYPE Type of the direction definition

STAN Point of view (X,Y,Z) with look to the origin
DIRE Line of vision (x,y,z) from the origin
ANGL Axonometry angle X,Y,Z
SCAL Scale reductions X:Y:Z
TRAN does define the transformation matrix di-

rectly
DEFA does set the default (independently on the

picture size)

– with consideration of the dead load direction:

EG3, –EG3 spacious line of vision

EGX, –EGX, 2D line of vision, dead
EGY, –EGY, load direction down-
EGZ, –EGZ wards or line of vision
EGXY of above, 2nd axis
EGXZ to right–hand side
EGYZ

– without consideration of the dead load direction:

YZ, ZX, XY 1st axis to right–hand
–ZY,–XZ,–YX side, 2nd axis downwards

ZY, XZ, YX 1st axis to left–hand
–YZ,–ZX,–XY side, 2nd axis downwards

LT ANGL

X Direction input for type −/deg 0

Y (line of vision or angle or reductions) −/deg 0

Z or a reference −/deg 0

AXIS Orientation for STAN, DIRE and SCAL

ALTE Rotation around 180 degrees
POSX positive x axis downwards
POSY positive y axis downwards
POSZ positive z axis downwards
NEGX negative x axis downwards
NEGY negative y axis downwards
NEGZ negative z axis downwards

LT *

Table continued on next page.
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Item Description Unit Default

or

line for the directly input transformation matrix

ROTA Additional rotation of the picture in the clockwise di-
rection

degree 0

The three–dimensional view specification of the representation is described by VIEW. The input
defines a parallel projection via the line of vision and orientation of the drawing at the sheet.
These input data are expanded for a possible perspective (record PERS).

The default of the observer position and the orientation depends on the geometrical extensions
of the system. The view of the observer is placed in the direction of the coordinate axis with
the smallest dimensions. The axis with the largest dimension is based to the right–hand side
for plane systems. The z axis is based downwards in case of three–dimensional systems with
a significant extension in z direction.

The user has the following possibilities for the representation and orientation of the structure
at the sheet:

1. TYPE = DIRE or STAN
The values X, Y and Z are components of the direction in which the observer looks. The
observer stands in the infinite distance in case of parallel projection. Thus X, Y and Z are
coordinates of a point which lies from the observer directly behind (DIRE) or in front of (STAN)
the origin of the coordinate system. The value of AXIS defines the axis which points to the
bottom of the picture.

Figure 3.5: Line of vision or observer standpoint

2. TYPE = ANGL
The three inputs for X, Y and Z describe the angles x,y,z of the corresponding axes towards
the horizontal direction. The three values can be selected arbitrarily. However, attention is to
be paid, that the graphical representation can be degenerate with an input of two orientations
standing vertically to each other or parallelly. These degenerations describe either an axis
vertical to the optical plane or a no unambiguously defined illustration.
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Figure 3.6: Axonometry angle (x=+30,y=-30,z=-90)

3. TYPE = SCAL
VIEW can be used to generate a desired reduction of the axes, e.g. for condensed diagrams.
The reductions of the three axes correspond to following equation for every axonometry:

r2

+ r2

y
+ r2

z
= 2

Figure 3.7: Axonometry

The above figure shows the determination of the reduction scale ry for the Y axis. GRAPHIC
interprets the inputs of the reductions to x, y and z according to following rules: If three values
are given, they get scaled and the corresponding representation is constructed. Here the
following convention is arranged, that positive values for x, y and z mean a orientation of the
corresponding axis away from the observer. On the other hand negative values mean an
orientation of the axis to the observer.

If only two values are input, so these are normalized first with the larger one (1:4 is the same
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as 0.25:1). Then the third value is determined with the quadratic normalization. In this way
condensed diagrams can be defined. The input "x 1 y 4" reduces the x axis to a quarter of
the y axis. It is the same as a fourfold magnified y axis. In this case the scale of the drawing
always refers to the undistorted axis (here y axis).

4. TYPE = TRAN
The 3x3 transformation matrix including possible distortions can be defined also directly with
VIEW. In this case the 1st line (POSX, NEGX), the 2nd line (POSY, NEGY) or the 3rd line (all
other AXIS literals) can be selected via AXIS. The 1st, 2nd or 3rd matrix column is filled or the
available matrix is changed at this position.

5. TYPE = YZ, ZX, XY, –ZY, –XZ, –YX, ZY, XZ, YX, –YZ, –ZX, –XY
If an element type is defined with item X, the local element transformation of the element
defined with item Y is used instead of the global transformation. For example the input VIEW
XY QUAD 3 is effecting, that the vision of line is equal to the element normalization vector of
element 3. With a negative input to item Y the nth element is used.

Possible reference types:

QUAD Area elements
BEAM Beam elements
DSLN Design elements
GPT Structural points
GLN Structural lines
GAR Structural areas
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3.23 PERS – Perspective View

See also: SELE, VIEW PERS

Item Description Unit Default

A Set perspective

value Distance of the observer from the focal
point

OFF does eliminate the perspective
ON does use the perspective with the previous

settings
INFI infinite (parallel projection)

LT/m !

BX Coordinates of the focal point m 0.

BY m 0.

BZ m 0.

ANGL Visual angle for perspective

CYL cylinder projection
CYLD developed cylinder view
SPH spherical projection
SPHD developed spherical view

LT/− 99

The defaulted parallel projection is length- and angle-precise with attention of all three co-
ordinates. Therefore it is suitable for a three-dimensional representation including all results
without limit. However, a projection, the central perspective, is wanted sometimes, which is
more adequate to the human eye. In this case, however, the representation of the results is re-
duced, because for example perspective deformations arise for the representation of moment
diagrams.

1. Central Perspective

The central perspective is defined with a observer standpoint (camera) in a finite area, a
projection centre in the optical plane (focal point) and a visual angle.

The horizontal and vertical position of the observer due to his standpoint in the infinity is irrel-
evant for the parallel projection. On the other hand the observer moves to a finite distance to
the object for a perspective representation. Therefore not only his distance but also his relative
position to the object are important. The line of vision was defined in record VIEW.
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Figure 3.8: Central perspective

Focal point

The focal point is the point which lies both in the optical plane and in the optical axis of
the illustration. The focal point can be used also for the depth of focus of a parallel projection.
The illustration is length- and angle-precise in the focal point.

Observer point

The observer is the point at the optical axis with a distance A from the focal point. The
vector focal point to observer point has the absolute value A and the direction defined with the
record VIEW.

Visual angle

The observer can see principally only the things in his line of vision in case of the per-
spective representation. A visual angle must be introduced because the points which are
exactly next to the observer are projected to the infinity. The observer can see only points
which lie to the optical axis within a tangential angle which is smaller than ANGL. The following
table describes values for ANGL in the comparison to the lens focal length of a miniature
camera:

0.643 correspond to 28 mm (wide angle)

0.360 correspond to 50 mm (normal)

0.144 correspond to 125 mm (tele)

2. Cylinder Projection

One can receive a very special illustration if the literal CYL is defined for ANGL. Then
the optical plane is the developed view of a cylinder with a vertical axis which contains the
focal point at the cylinder surface. The radius of the cylinder is A. Thus the observer stands at
the axis of the cylinder.
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Observer

(Cylinder axis

Optical plane
(Cylinder surface)

Line of
vision Distance A

Focal point
(BX, BY, BZ)

Figure 3.9: Cylinder projection

It can result in smaller inaccuracies in the representation of hidden lines, because this illustra-
tion is not length-precise and all lines are drawn, however, as straight parts.
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3.24 VISI – Visibilities

See also: SELE, GRP, BOX VISI

Item Description Unit Default

HIDD Omission of hidden lines

NO does print also hidden lines
NODE Node–dependent method
LINE Line–dependent method

LT NO

DMAX Depth of focus, maximum

OFF is not used

m -

DMIN Depth of focus, minimum

OFF is not used

m -

DREL Input of depth

YES Input of depth of focus relatively to the cur-
rent observer standpoint

NO Input of depth of focus in absolute coordi-
nates

LT YES

All lines are represented normally including hidden lines which lie behind a QUAD or BRIC
area in a three–dimensional representation (HIDD NO). An exception is the BRIC surface. It
omits all BRIC areas which lie behind the observer.

However, it is possible not to draw parts of the system for all representations, also for perspec-
tive or parallel projections. For this two variants are possible.

1st Hidden lines

The representation of hidden lines can be prevented in case of three–dimensional plots.
For this purpose two methods whose CPU time increases for the refined representation
possibilities are available.

1st NODE
The method examines all nodes, whether they are covered from areas. Then only these
elements or their results are drawn whose nodes are visible. This method is very fast.
However, it can not realize partial not visible or hidden lines.

2nd LINE
This method is the classical hidden–line method. It can not distinguish, whether an
element area is covered, because it works edge related. Therefore the results are
represented in all elements which are visible according to the first method.

2nd Depth of the focus

The represented area behind (DMAX) and in front of the optical plane (DMIN) can be
limited in the direction of the observer for all representations. The default for DMAX is +1.E12.
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The default for DMIN is equal to the negative distance of the observer from the picture point
for perspective representation. In the case of parallel projection it is -1.E12.

Observer

Optical plane

Visible
area

DMIN DMAX

Figure 3.10: Depth of the focus

The user can define the values DMIN and DMAX arbitrarily (even behind the observer). How-
ever, the positive values refer always to the area behind the optical plane and the negative
values refer to the area in front of it.
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3.25 DEFO – Deformed Structure

See also: STRU DEFO

Item Description Unit Default

TYPE Type of deformed structure number of a calculated
load case or literal for type of result:

NO No deformed structure
YES nodal displacements of the load case de-

fined in record LC
lc–no Deformed structure of the load case with

the number lc–no
POT Potential values from program HYDRA
FREE Free surface of potential values of BRIC

structure
FRGL As FREE, additional potential peaks

MXX,MYY,MZZ,VXX,VYY,NXX,NXX,
NXY Areas of internal forces and moments

SH0,SH1,SH2,SH3,SH5,SH10,SH15,
SH20,SH30 Stiffness in fixed halfspace levels

GAR / Projection of coordinates to a
GARB structural area

GVO / View to a structural volume
GVOB

−/LT NO

FAC Factor of the magnification or structural area or struc-
tural volume

DEFA Programs default:
1/10 of maximum structure length

−/LT DEFA

LC Load case of the deformed structure

CURR Current load case from LC record

−/LT CURR

T Time step for the representation of a hydraulic free
surface or potential

CURR Current time step from LC record

sec/LT CURR

Table continued on next page.
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Item Description Unit Default

EXPO Explosion factor for the representation of two–
dimensional cutting pattern areas (record STRU
NUME ZS2...)
or for distances of bore profiles

− 0.0

SMOV System movement (e.g. incremental launching

NO Do not show
CURR Use current load case
> 0 Use this load case

− *

By using DEFO a deformed structure is represented in all following drawings instead of the
original structure. The coordinates of the deformed structure are generated from the unde-
formed structure with the addition of a scaled offset for shift rule.

The following possibilities are implemented for the scaled offset for shift rule:

1st Deformations

The displacements of the corresponding load case or of the eigenmode shape are
added with the input of a number. If the literal YES is indicated, the displacements
of the load case defined with LC are used.

2nd Potential from an analysis with the program HYDRA

With the input of the literal POT the potential values of the state defined with the
record LC are used for the representation instead of the z coordinates. A free
surface through the BRIC structure can be generated by using the literal FREE,
if results are calculated in BRIC elements. A hole will appear at these places
where the free surface is intersecting the BRIC surface. The surface nodes are
displaced at these nodes according to the potential with the literal FRGL.

3rd Internal forces and moments for plates and shells

The corresponding internal forces and moments of the nodes in the normal nodal
direction (local z axis) are added with an input of the literals MXX, MYY, MXY,
VXX, VYY or NXX, NYY, NXY. Then the record STRU draws the areas of internal
forces and moments.

No representation occurs only with an input of the record DEFO. One of the drawing records
(e.g. record STRU) must be given always after DEFO. The representation of results for de-
formed structures may be limited.

The load case, the magnification and the frequency for eigenvalues are printed in the legend.

No deformed structure is represented with DEFO NO.

With the input DEFO GAR or GARB it is possible to define a projection of a structural area
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defined via FAKV. A positive input of FAKV is not changed the current selection defined with
SEL and BOX. DEFO GAR and a negative FAKV set a single selection like SEL including all
QUAD elements belonging to this area. DEFO GARB creates a surrounding BOX. Inputs for
SEL and BOX, defined before DEFO, will overwritten.

With the input DEFO GVO or GVOB it is possible to define a 3D view of a structural volume
defined via FAKV. A positive input of FAKV is not changed the current selection defined with
SEL and BOX. DEFO GVO and a negative FAKV set a single selection like SEL including all
BRIC elements belonging to this volume. DEFO GVOB creates a surrounding BOX. Inputs for
SEL and BOX, defined before DEFO, will overwritten.

With an input for SMOV a system movement load case is used (e.g. incremental launching of
bridges). Then the displacements of this load case are added to the node coordinates. When
using CURR the current load case is determined by this following order:

1st Load case of deformed structure
2nd Load case of current load or result
3rd Load case of group control depending on a load case

3.26 Additional Information

See also: MOVE, DRAW, TEXT, POST, NIVE, CURV, AXIS

The user can produce own texts or lines at any position in the drawing additionally to the output
generated by the program. The records MOVE, DRAW, TEXT, POST, NIVE and CURV as well
as AXIS are used for this purpose.

These additional elements are stored with their group number, so that they do not have to be
repeated continuously. They can be activated or deactivated via their group numbers. The
number of the additional outputs is not limited.

All additional elements can be deactivated (NO) or activated (FULL) summary with an input
GRP ADDI. The default (YES) activates in each case the additional elements of the active
groups.

BRIC sections can be deactivated with an input GRP BSEC NO (= default) and activated with
an input GRP BSEC YES.

All outputs defined with MOVE, DRAW, TEXT, POST, NIVE, CURV or AXIS are repeated in all
drawings until a new input of these records occurs. The properties of the additional element
defined via DTYP in record MOVE can be changed. The first MOVE record after a drawing
deletes the additional elements of the current group (defined at last). This can be prevented
with an input of the literal NDEL at X in the record MOVE. The additional elements of a type
can be deleted explicitly with DEL. A MOVE record without further items (that means "MOVE
") deletes all additional outputs of the groups switched on with GRP record.

All additional elements are switched off at the beginning. The additional outputs are activated
with an input YES or FULL for ADDI in the record GRUP or through an input of an additional
element (MOVE, DRAW...).
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3.27 MOVE – Starting Point and Properties of Additional Elements

See also: Information, DRAW, TEXT, POST, NIVE, AXIS MOVE

Item Description Unit Default

X Coordinates of the start point or

DEL deletes all additional elements of the type
DTYP

NDEL does not delete the additional elements of
type DTYP

IMPO Explicit import of cutting pattern lines saved
in the database

LT/m

cm/%
*

Y m/cm/% 0

Z m/cm/% 0

REF Origin of X,Y,Z is the node with number − -

UNIT Unit of the coordinates

WC System coordinates
CM Drawing coordinates of inner window in cm

(X to the right–hand side, Y upwards, zero
point left–hand side downwards)

IN Drawing coordinates of inner window in
inch (directions like CM)

PL The line is located in a plane. The plane is
cutted / lifted at the BOX limits if necessary
(e.g. for axes grid). Else like WC.

PLF The line is cutted at the BOX limits if nec-
essary (e.g. for bridge main axis). Else like
WC.

PR Drawing coordinates of inner window in
percent of pictures area (directions as for
CM)

PRWC In percent of selection box (system coordi-
nates)

PRB In percent of selection box (picture coordi-
nates)

LT WC

A Angle of the text against the horizontal degree 0

SCHH Text size cm 0.16

FACW Text width as a factor of the text size − 0.7

Table continued on next page.
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Item Description Unit Default

MARG Additional element TEXT:

>0. Margin in the distance

cm 0.

Additional element POST, ACHS:

>0. Overall size of the symbol
≤0. Size of the margin, the overall size results

from 2.0·margin size + text length
≤-100. As before, but maximum used text length

is limited (-MARG/100 = used number of
characters).

Additional element NIVE:

>0. Size of the NIVE symbol
≤0. The size of the NIVE symbol is determined

from the text height.
Additional element DIML:

Size of distance around the text

>0 in cm
<0 factor of the text height

Additional element placement:

>0. Size of the symbol
≤0. The size of the symbol results from 2·text

size.

C Colour of the additional element − 1001

CB Background colour − 101

ALIG Positioning of the text at the insertion point

RIGH right–justified
MIDD central
LEFT left–justified
DEFA default, dependent on DTYP

LT DEFA

SET Text insertion point

PBEG at the beginning (MOVE point)
PEND at the end (DRAW point)
PBE beginning and end
PMID in the middle

LT *

Table continued on next page.
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Item Description Unit Default

BOX Maximum distance of the text insertion point from the
boundary of the system box defined via GRP / BOX

ON The initial text insertion point is shortened
to the system box boundaries.

>0 distance in cm
≤0. distance in % picture area

cm/% OFF

The text insertion points are

OFF not changed.

GRNO Group number to that one the additional element ap-
pertains

− 0

DTYP Type of the additional element

– All element types
LINE Additional line
AREA Additional area
QSEC Cutting line through plane elements
BSEC Cutting area through volume elements
CUT Cutting pattern line
FIXL Fixed cutting pattern line
TEXT Additional text
POST Positioning symbol
NIVE Level symbol
CURV Geometry axis
SIR External beam sections
DIML Dimensional lines
AXIS System axis

LT -

Axis reading from database:

AXST Structural axis
AXLA Central lane of bridge
AXGE Additional lane of bridge
ASEC Secondary axis
AXTE Tendon geometry
AINT Internal SOFIMSHC axis
AXUN General axis

Placements reading from database:

PXLA at Central lane of bridge
PSEC at Secondary axis

DISZ Distance of multiline texts (TEXT) − 1.3

Table continued on next page.
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Item Description Unit Default

DIST Distance of dimensional lines (DIML) to the measured
line

>0 along the line to the right side
<0 along the line to the left side

cm 0.6

DASH Size of dash at the dimensional lines (DIML)

>0 in cm
<0 Factor of text height (+MARG)

−/cm 0.4

PICT Maximum distance of the text insertion point from the
picture boundaries

= 0 The element is shown, if it is inside the pic-
ture.

ON The initial text insertion point is shortened
to the picture boundaries.

>0 Distance in cm
≤0. Distance in % of the picture area
OFF The text insertion points are not checked /

changed.

cm/% 0.2

SBOX Check for visibility inside the structural box

OFF no check
ON like input "0.0"
≤0.0 Check only for elements with UNIT WC
>0.0 Check always, independent of UNIT

m/− 0.0

Table continued on next page.
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Item Description Unit Default

ADJU Adjustment of cutting lines through plane elements
(Definition of local X direction)

DEFA Default:
Cuts will not connected
For polygonal cuts: SERI
For single cuts: GLOB

SERI Cuts are coupled to each other
SEPA Polygonal cuts are separated and saved as

single cuts
GLOB Cuts are adjusted at a global direction
NO Cuts are not adjusted, the direction is de-

fined via the order of point input
POLY Only polygonal cuts are coupled to each

other
Single cuts are not adjusted

SING Only single cuts were adjusted at a global
direction
Polygonal cuts are not adjusted

CONN like DEFA, but cuts may be connected
CSRI like SERI, but cuts may be connected
CGLB like GLOB, but cuts may be connected
CNO like NO, but cuts may be connected
CPOL like POLY, but cuts may be connected
CSNG like SING, but cuts may be connected

+X...–Z like DEFA, global direction
+GX..–GZ like GLOB, global direction
+EX...–EZ like SING, global direction

− DEFA
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3.28 DRAW – Next Point

See also: Information, POST, SECT, AXIS DRAW

Item Description Unit Default

X Coordinates of the next point m/cm/% 0

Y m/cm/% 0

Z m/cm/% 0

REF Origin of X,Y,Z is the node with number − -

UNIT Unit of the coordinates

WC System coordinates
CM drawing coordinates of inner window in cm

(X to the right–hand side, Y upwards, zero
point left–hand side downwards)

PR Drawing coordinates of inner window in
percent of pictures area (directions as for
CM)

PL like WC, but the line is associated with a
projection direction generated from the cur-
rent input of the VIEW record (especially for
axes grid definition)

PLF like WC, but the line is cutted at the BOX
limits if necessary (e.g. for bridge main
axis).

LT WC

With preset character ”R” (RWC, RCM, RPR, RPL) a
reference to the previous point is possible.

C Colour / line types / fill pattern − *

DTYP Type of the additional element

LINE Additional line
AREA Additional area

LT -

Cutting line through the area elements

QSEC Effect plane is the current line of vision.
XX Projection in global X
YY Projection in global Y
ZZ Projection in global Z

Table continued on next page.
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Item Description Unit Default

Cutting area through volume elements

BSEC Effect plane is the current line of vision
BXX Projection in global X
BYY Projection in global Y
BZZ Projection in global Z

Cutting pattern line through plane elements defines a
geodetic isoline, that is the shortest way through the
structure

CUT Effect plane is the current line of vision.
CXX Projection in global X
CYY Projection in global Y
CZZ Projection in global Z

Fixed cutting pattern line through the plane elements,
remains unchanged

FIXC Effective plane is the current line of vision
ZXX Projection in global X
ZYY Projection in global Y
ZZZ Projection in global Z

External section along a continuous beam, is used in
the program SIR

SIR Local direction = current line of vision
SXX Local direction = global X
SYY Local direction = global Y
SZZ Local direction = global Z

GRP Group

≥0 The cut acts only to the elements of this
group.

FIRS does use the group of the first found ele-
ment

NO does use the elements of all active groups

−/LT NO

MNO Material

≥0 The cut acts only to the elements of this
material.

FIRS does use the material of the first found ele-
ment

NO No consideration of the material member-
ship

−/LT NO

HINT Hint lines on start point and end point

NO full drawing line YES hint line
≥0 hint line with this length (cm)

cm/LT NO

Table continued on next page.
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Item Description Unit DefaultDIST Distances maximum measured from line in the pro-
jection direction, if the UNIT PL is used

DEFA maximum is not limited
>0 maximum in both directions (positive and

negative projection direction)
<0 maximum in the positive projection direc-

tion only, the maximum in the negative pro-
jection direction is zero

m/LT DEFA

A cutting area is placed through a volume structure with the input of DTYP (BSEC, BXX, BYY
or BZZ). Results from the records ISOL or SECT can be represented at this cutting area.

A cut is defined via an input of DTYP (DEFA, PICT, XX, YY or ZZ) at which results can be
represented with the record SECT. A cut can contain so many records DRAW as desired.
DTYP defines in the case of three–dimensional systems how the intersection of the element
plane should occur with the cutting plane. Cuts with several segments (polygon) retain their
direction. The direction of single cuts is aligned.

A cutting pattern (geodetic isoline) is defined with an input for DTYP (CUT, CXX, CYY or CZZ),
this is a line at the area structure with a short length if possible.

An external beam section is defined via an input of DTYP (SIR, SXX, SYY or SZZ) for the pro-
gram SIR. A cut contains so many records DRAW as desired. In the case of three–dimensional
systems DTYP defines in which direction the local axis (y/z) shows.

An additional area is drawn via an input of DTYP AREA and the colour C unequal to zero:

Colour steps (COLO): colour index(0...14)·1000+101
Fill steps (PATT): colour index(0...14)·1000+201+density index(1...9)
Fill hatches (HATC): colour index(0...14)·1000+300+hatch index(1...27)
RGB: 100000+red(0...255)+256·green(0...255)+256·256·blue(0...255)
An fill index from the current fill table: -1...-255
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3.29 TEXT – Additional Text

See also: Information, MOVE, DRAW TEXT

Item Description Unit Default

Additional text LT72 -

Additional element TEXT:
The text placed in the same line (analog HEAD lines) is written in the last position defined with
the records MOVE or DRAW. A possible inclination of the text or a different character size must
be input with the record MOVE.

Additional element DIML:
The text placed in the same line (analog HEAD lines) is written in the last dimensional line
defined with the records MOVE or DRAW. The default (the distance between the start and end
point) is then overwritten. The dimensional line is drawn with a distance defined with the record
MOVE DIST to the measured line. The length of the dashes is defined with MOVE DASH.
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3.30 POST – Position Marking

See also: Information, MOVE, DRAW POST

Item Description Unit Default

TITL Position or axis designation LT8 -

The designation placed in the same line (analog HEAD lines) is written in a circle in the last
position defined with the records MOVE or DRAW. A possible inclination of the text or a different
character size must be input with the record MOVE. If the last position input was a MOVE
record, then the circular centre is place in this point. By contrast, if DRAW was the last record,
the circle is attached in the drawn direction at the line.
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3.31 NIVE – Drawing a Level Symbol

See also: Information, MOVE, DRAW NIVE

Item Description Unit Default

TITL Text for level symbol LT24 -

A level symbol is drawn in the last position defined with the records MOVE or DRAW. The text
following NIVE (analog HEAD lines) is also written.
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3.32 CURV – Drawing of Axes

CURV

Item Description Unit Default

NO Number of a defined axis − 1

F Line type − 3

DX Distance between points m 1

H Text height for designation of stations cm -

Additionally CURV draws the geometry axes defined with the programs GEOS or ELLA in the
plot.
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3.33 AXIS – Designation of Axes

See also: Information, MOVE, DRAW AXIS

Item Description Unit Default

TITL Designation of the axis LT8 -

The designation placed in the same line (analog HEAD lines) is written in a circle at both sides
in the last position defined with the records MOVE or DRAW. A possible inclination of the text
or a different character size must be input with the record MOVE.

The axis are referred always to their corresponding database (DB record). They are always
drawn in the same manner in all layers of this database. Different inputs in different layers are
not possible.
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3.34 DSIR – SIR Sections

See also: Information, MOVE, DRAW DSIR

Item Description Unit Default

NO Section number − 1

NX Components of the section normal − 1

NY − 0

NZ − 0

XMIN Depth of the section box for the support m -0.001

XMAX reactions m +0.001

YMIN Local coordinates of the active window of m -999

YMAX the section plane with reference to the m +999

ZMIN reference point m -999

ZMAX m +999

SNO Cross section number of the section − 1

LDIR Kind of local direction (=line of vision)

DEFA default
Y positive local y direction

–Y negative local y direction
Z positive local z direction

–Z negative local z direction

LT DEFA

The beginning of the continuous beam with the ordinate XS=0.0 is generated with the record
MOVE. All following records DRAW define the polygon points of the continuous beam. Here
the beam ordinate XS is calculated automatically from the distance between the points. These
points are the reference points of the section (in the program SIR record SECT items XM, YM,
ZM). The local y/z direction of the section corresponds to the current line of vision which was
defined in the record VIEW. The kind of the local direction is selectable with the item LDIR (
default: Y if it is a disc or framework ; otherwise Z ). With the record DSIR the properties of
the last defined point are changed or the properties of the next point are defined. The local x
direction is generated from the continuous beam direction, if the items NX, NY or NZ are not
input. Then an average X direction is calculated at the breaks of the continuous beam.

The SIR sections are referred always to their corresponding database (DB record). They are
defined in the same manner in all layers of this database. Different inputs in different layers are
not possible.
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3.35 CUTP – Cutting Pattern Areas

See also: Information, MOVE, DRAW CUTP

Item Description Unit Default

CUT Use of defined cutting pattern lines

YES use
NO All defined cutting pattern lines which are

imported from database with MOVE IMPO
or defined with MOVE and DRAW remain
unconsidered

LT YES

GRP Consideration of the group limits

YES Consideration of the group membership,
group limits generate then the additional
cutting pattern lines

NO no consideration

LT NO

SELE Consideration of the current element selection

YES Only the currently visible QUAD elements
are used.

NO All QUAD elements which are available in
the system (also these elements which are
switched off with BOX and GRP selection)
are used.

LT NO

LC For the cutting pattern calculation a stress load case
which should be considered can be input, as long as
no load case is defined for the deformed structure.

0 Unstressed initial state

− DEFO LC

Cutting pattern areas are generated with consideration of the material limits, the sudden thick-
ness changes and the areas which have a T–shape. They are saved in the database. Old
saved cutting pattern areas are deleted here. The generated areas can represented with the
record STRU CUT FILL YES.

Cutting pattern areas are sorted via the numbering of QUAD elements. So the cutting pattern
area numbering can be influenced through a clever arrangement of the first QUAD element
numbers in the original system, ie one per cutting pattern.
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3.36 LC – Selection of a Load Case

See also: LOAD, NODE, BEAM, QUAD, ISOL, SECT LC

Item Description Unit Default

NO Selection of a load case for the representation in the
following drawings

≥0 does use this load case
<0 does use the load case with NO from the

load case list
DEFA Default = FIRS
FIRS does use the first load case from the load

case list
LAST does use the last load case
NEXT does use the next load case
PREV Previous load case
NAME does search the load case number via TITL

(with a warning if the designation is found
not exactly)

FIND like NAME (without warning)

−/LT DEFA

T Time value for transient results

The input (except for NAME / FIND)
is equivalently to NO.

sec/LT LAST

DESI Selection of the design case (e.g. reinforcements, de-
sign stresses)

The input (except for NAME / FIND)
is equivalently to NO.

−/LT DEFA

MAT The selection of the material to be represented can
occur here for composite materials.

The input (except for NAME / FIND)
is equivalently to NO.

−/LT DEFA

Here it is also possible to input the literal of a stress
point from the program AQUA for the output at beams.

Table continued on next page.
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Item Description Unit Default

Use following input to select one value from the ma-
terial list:

’_MID’ average value
’_MAX’ maximum value
’_MIN’ minimum value
’_AMX’ absolute maximum value
’_AMN’ absolute minimum value
’_LST’ last value
_SUM sum (beam bond force)

FAC1 Factors for numerical values in a ∗ 1.

FAC2 maximum of 3 directions 1.

FAC3 1.

DIF1 Differences for numerical in a ∗ 0.

DIF2 maximum of 3 directions 0.

DIF3 0.

DIRE Selection of the direction

X_ / 1 1st direction
Y_ / 2 2nd direction
Z_ / 3 3rd direction
XY / 1+2 1st and 2nd direction
XZ / 1+3 1st and 3rd direction
YZ / 2+3 2nd and 3rd direction
XYZ / ALL all directions

LT ALL

NMAT The selection of the material law to be represented
can occur here for nonlinear results from programs
TALPA/ASE.

is equivalently to MAT.

−/LT STAN

REF Reference material, additional to MAT − -

ENO Beam number for area stresses from program AQB

The input (except for NAME / FIND)
is equivalently to NO.

−/LT FIRS

X Beam abscissa for area stresses from program AQB

The input (except for NAME / FIND)
is equivalently to NO

−/LT FIRS

Table continued on next page.
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Item Description Unit Default

KIND Kind of comparision of results

- No comparision
AMX Absolute maximum of two LC
MAX Maximum of two LC
MIN Minimum of two LC
DIF Difference between two LC
DIV Division of two LC
ADD Addition of two LC
TAMX Absolute maximum of a LC range
TMAX Maximum of a LC range
TMIN Minimum of a LC range
TADD Addition of a LC range

LT -

TITL Designation of the load case in the legend (default as
in the database)

LT24 *

The input of a load case or a design load case has an effect at the representation of all results
which are stored in reference to the load case.

Reinforcements, design stresses from the program BEMESS and beam stresses from the pro-
gram AQB are represented with the input of the design load case. All other load case–wisely
stored results are addressed by NO.

The program HYDRA stores all intermediate results (ECHO STEP) of a transient calculation
with the same load case number. The selection of specific time values has to occur with the
parameter T. The results are interpolated linearly, if T lies between two available time values.

In the case of composite materials (beams) the results for the different materials are available
with the same load case number or design case number. A specific material can be selected
with MAT. If MAT is not input, the material first found is used. All materials are used if _MID,
_MAX, _MIN, _AMX, _AMN, _LST and _SUM (for beam bond force only) are input. Only the
materials of the same type and classification are used if a reference material in item REF is
input.

In the case of nonlinear material laws (area and volume elements from program TALPA / ASE)
the results for the different material laws are available with the same load case number. A
specific material law can be selected with NMAT. If NMAT is not input, the material law first
found is used.

Literals of several concrete laws:

EC_C EC2 standard Concrete (C)
ECLC EC2 Light weight Concrete (LC)
ECCE EC2 elastic no tension Concrete (CE)
ECDA EC2 deformation A Concrete
ECDB EC2 deformation B Concrete
DN_B DIN standard Concrete (B)
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DNLB DIN Light weight Concrete (LB)
DNSB DIN prestressing Concrete (SB)
DNBE DIN elastic no tension Concrete (CE)
DN_C DIN standard Concrete (C)
DNLC DIN Light weight Concrete (LC)
OE_B OENORM 4200 Concrete
OELB OENORM Light weight Concrete
OESB OENORM 4700 prestressing Concrete
SA_C SIA standard Concrete
SALC SIA Light weight Concrete
SAPC SIA high strength Concrete
BS_C BS standard Concrete
BSLC BS Light weight Concrete
BSHC BS high strength Concrete
AI_C ACI standard Concrete
AILC ACI Light weight Concrete
AIHC ACI high strength Concrete
JI_C JIS standard Concrete
JILC JIS Light weight Concrete
JR_C JRA Concrete
GB_C GBJ–10 standard Concrete
GBLC GBJ–10 Light weight Concrete
GBHC GBJ–10 high strength Concrete
IS_C IS 456 standard Concrete
ISLC IS 456 Light weight Concrete
IR_C IRC 21 Concrete
SN_C SNIP Standard Concrete
SNLC SNIP Light weight Concrete
BA_B BAEL Bton
BPBP BPEL Bton prcontraint
DUCT DUCT Fibre concrete
EHHA EHE Hormigon Armada HA
EHHP EHE Hormigon Pretensado HP
EHHA EHE Hormigon Armada HA
DS_B DS 411 Beton
B0_C BBK 04 Betong
B0LC BBK 04 Lättbalastbetong
NS_C NS standard Concrete
NSLC NS Light weight Concrete
CAN Calestruzzo Normale CAN
CAL Calestruzzo Leggero CAL
CAP Calestruzzo Precompresso CAP
MS_C MSZ standard Concrete
MSLC MSZ Light weight Concrete
CS_C CSA standard Concrete
CSLC CSA Light weight Concrete
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NB_C NBR standard Concrete
NBLC NBR Light weight Concrete
NBPC NBR prestress Concrete
AS_C AS standard Concrete
ASLC AS Light weight Concrete
ASPC AS prestress Concrete
NZ_C NZS standard Concrete
NZLC NZS Light weight Concrete
NZPC NZS prestress Concrete

The results from the database can be modified to consider the requested safety factors subse-
quently. The used factors are written into the legend.

The differences can be generated additionally to the results from the database with DIF1,
DIF2 and DIF3 to determine the quantities of the exceeding of specific limit values. The used
difference values are written into the legend.

Some results show values in different (a maximum of 3) directions. If not all directions should
be represented, the item DIRE can be used for the selection.

A comparision of results of a calculation or of a design is possible with item KIND if the values
are real numbers. KIND is not available for system values, loads and texts. The comparision
requires two load cases or design cases. The second LC record should include the KIND
specification. The global direction components are used for calculated comparisons (addition,
difference, multiplication) of values with directions (e.g. difference of the node displacement
vectors). Therefore for the multiplication the scalar product of this vector is used. For the
division (quotient) always the value is used. The new direction is calculated from the normed
scalar product.

Example for an envelope of support force from the nonlinear load cases 1001 to 1010:

LC 1001 ; LC 1010 KIND TMAX $ maximum values from LC range 1001-1010
COLO C13 1001 C14 -1 ; NODE SZ $ only positive extreme values
AND
LC 1001 ; LC 1010 KIND TMIN $ minimum values from LC range 1001-1010
COLO C13 -1 C14 1001 ; NODE SZ $ only negative extreme values

Example for difference of a reinforcement. Design case 1 includes the ultimate load state.
Design case 2 is the service load state.

LC DESI 2 ; LC DESI 1 KIND DIF
QUAD ASLH
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3.37 DSGN – Specification of the Representation

See also: ARRO, STRU, LOAD, NODE, BEAM, QUAD, ISOL, SECT DSGN

Item Description Unit Default

TYPE Type of the representation, which is valid for the first
input:

ALL All types of representation
SING Only single/vector representation
LINE Only line–shaped representations
AREA Only area–shaped representations

LT ALL

DTYP Direction of the representation

X Local element x direction
Y Local element y direction
Z Local element z direction
XX Global system X direction
YY Global system Y direction
ZZ Global system Z direction
EG Gravity load direction
URIC Defaulted direction
BX Horizontally at the picture
BY Vertically at the picture
PP For line–like elements perpendicular to the

line direction to the right–hand side
PQ Perpendicular to PP
EP For line–like elements perpendicular to the

line direction upwards
EQ Perpendicular to EP
NM For line–like elements PP, else BX

LT URIC

LENG Fixed defined length of the representation (e.g. for
coordinate systems)

Maximum length of the representation

cm *

LMAX Minimum length of the representation cm 10.

LMIN cm 0.

DIST Distance at the beginning from the starting point on
the structure element

as for record SCH2 DVAR

cm/− 0.

DISX Direction for the distance at the beginning as a three–
dimensional vector or a literal as for the item DTYP

−/LT -

DISY as for record SCH2 DX, DY, DZ − -

Table continued on next page.
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Item Description Unit Default

DISZ − -

GFRB Colour of the base line (zero point)

colour key as for record COLO

− 8001

LFRB Line type for the representations which are cut off with
LMAX

− 4

EXCE Factor for load eccentricities

>0 show always
=0 show never
<0 show, if load direction is not equal eccen-

tricities direction

− 1.0

TABS Type of the distance at the beginning

as for record SCH2 DTYP

LT -

ADD obsolete

A useful representation (mostly the action direction) direction is available in a pre–defined form
for each result. This can be changed with DTYP.

The length of the representation depends on the result size and the input unit of the repre-
sentation records. A maximum length can be defined with LMAX in order prevented that large
representations reach over the picture edge in the case of very different values. The rep-
resentation is marked at such points with an other line type LFRB. A minimum value of the
length LMIN can be input in order to make also very small representations more clearly. All
representations get exactly this uniform length, if LENG is defined.
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3.38 ARRO – Vector Layout

See also: DSGN, STRU, LOAD, NODE, BEAM, QUAD, ISOL, SECT ARRO

Item Description Unit Default

TYPE Type of the representation for which this input is valid

ALL All types of representation
SING Only single/vector representation
LINE Only line-shaped representations
AREA Only area-shaped representations

LT ALL

KIND Kind of the arrow head in the view

STAN WING default (different for in each case
current result type)

or a literal with four alphabetic characters

LT STAN

KIN2 Kind of the arrow head for the 2nd direction (as KIND) LT KIND

KIN3 Kind of the arrow head for the 3rd direction (as KIND) LT KIND

LENG Length of the arrow head

>0 in cm
<0 as factor

cm/−

TYPE SING / AREA: the length of the vector -0.2

else: the distance of the direction vectors
FDIC

-1.2

WIDE Width of the arrow head

>0 in cm
<0 as factor

cm/−

TYPE SING / AREA: the length of the vector -0.15

else: the distance of the direction vectors
FDIC

-0.8

DOUB Distance of the next head for the multiple arrow heads

>0 in cm
<0 as factor of the arrow length LENG

cm/− -0.33

CROS Distance of the additional transverse lines

>0 in cm
<0 as factor of the arrow length LENG

cm/− -0.25

Table continued on next page.
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Item Description Unit Default

UKIN Kind of the arrow head in the view (only for TYPE
SING). If STAN is not set for KIND, a literal with three
alphabetic characters can be input.

LT *

UKI2 Kind of the arrow head for the 2nd direction (as KIND) LT UKIN

UKI3 Kind of the arrow head for the 3rd direction (as KIND) LT UKIN

UPRO Ratio of the sizes of the top view symbol − 1.

(measured at the diagonals’) to the vector length

UWID Ration of the length to the width of the top view sym-
bol

− 1.

UDIS Distance of the double lines for multiple top view sym-
bols

>0 in cm (max. 1/3of symbol size)
<0 as factor of the symbol size

cm/− -0.15

FKIN Filling of a representation with direction vectors
(TYPE LINE)

STAN WING default
NO does not fill
or a literal with four alphabetic characters

LT *

FDIC Distance of the direction vectors (perpendicular to the
vector) in the representation

cm 0.25

FDIL Distance of the arrow heads within the representation
in the longitudinal direction of the vectors

>0 in cm
<0 as factor of the arrow head length LENG

cm/− -1.5

FDIS Offset for shift rule of the arrow heads (distance at the
beginning)

>0 in cm
<0 as factor of FDIL

cm/− -0.5

The kind of the load arrows for the filling of the representation is defined here in the case of
line representations.
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The kind of the load arrows at the corners of the representation is defined here in the case of
area representations.

Useful defaults for the arrow head representation (e.g. double arrow for moments) exist for
each result type. However, an other representation can be defined with KIND as well as KIN3
and KIN3. The definition occurs via a literal with four alphabetic characters. In this case the
sequence of the alphabetic characters is decisive. Not used alphabetic characters should be
marked with an underscore character ”_”.

1st alphabetic charcter, kind of arrow head:

_ no arrow head
I transverse line
O open arrow
P closed arrow
Q filled arrow
J transverse line half–page at the left–hand side
L open arrow half–page at the left–hand side
M closed arrow half–page at the left–hand side
N filled arrow half–page at the left–hand side
K transverse line half–page at the right–hand side
R open arrow half–page at the right–hand side
S closed arrow half–page at the right–hand side
T filled arrow half–page at the right–hand side

2nd alphabetic character, multiple head:

_ single arrow head
2 double arrow head
3 threefold arrow head
4 fourfold arrow head

3rd alphabetic character, additional transverse lines:

_ no additional transverse lines
1 1 transverse line behind the arrow head
2 2 transverse lines behind the arrow head
3 3 transverse lines behind the arrow head
E 1 transverse line at the vector end
F 2 transverse lines at the vector end
G 3 transverse lines at the vector end
H 4 transverse lines at the vector end

4th alphabetic character, bit pattern for the other properties:

0....9 bit pattern values 0....9
A....Z bit pattern values 10...37
For the bit pattern values are set:
0 insertion point at the end
+1 rotated arrow head direction
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+2 arrow head at both sides
+4 insertion point central
+8 different arrow heads for positive / negative values
+16 insertion point at the beginning

In the case of single vectors (TYPE SING) in the top view it is changed to another represen-
tation at which one would see otherwise only a point. With UKIN, UKI2 and UKI3 a changed
KIND input can be complemented with respect to the top view. The definition occurs via a
literal with three alphabetic characters. Here the sequence of the alphabetic characters is also
decisive. Not used alphabetic characters should be marked with an underscore character ”_”.

1st alphabetic character, form of the top view symbol

_ point
P addition sign
C cross
S star
K polygon
Q square
R lozenge
V forces vector in the line of vision as cross symbol forces vector opposite the

line of vision as polygon
M moments vector

2nd alphabetic character, multiple sign:

_ single symbol
2 double symbol
3 threefold symbol

3rd alphabetic character, filling:

_ not filled
F filled, if polygon, square or lozenge symbol were defined

For line representations (TYPE LINE) one can define with FKIN whether the representation
should be filled with direction arrows. Only for loads the representation is filled as a default.
The definition occurs via a literal with four alphabetic characters. The following alphabetic
characters are possible:

C complete arrows, that is drawing with the arrowtail
T drawing of some arrow heads in the distance FDIL in a lozenge form along

the arrowtail in the case of larger representations
S Additionally to T: distance at the beginning (offset for shift rule), considera-

tion of FDIS for some arrow heads in the representation
H also if only the half vector distance is available print the arrow heads in the

representation nevertheless
L The arrows will be placed on the middle of the line, if the result value direc-

tion is parallel to the direction of the line or, in the case of 2D view, parallel
to the view direction. In this case the representation will not be shown. If L
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is not set the representation will be shown rectangular to the line direction.
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3.39 LIST – Lists properties

LIST

Item Description Unit Default

HEAD Title of current result

NO Not printing
YES Is printing only if a new picture or a new

page or a changing (of the result type)
FULL Always printing

LT YES

DATE Date LT NO

DB Database name LT NO

SYST Kind of system LT NO

LCS List of loadcases LT YES

SELE obsolete − -

ELEM obsolete − -

FACT obsolete − -

DIFF obsolete − -

MINV obsolete − -

RANG obsolete − -

TOTA obsolete − -

CHEA Titles of columns LT YES

SHEA Subtitles of current result

All inputs like HEAD

LT YES

ADDT Kind of additional control

LC For list of load cases
SEL For selection (obsolete)

LT *

ADDV Value of additional control (bit pattern)

LC +1 With kind of load case

+2 With action type − +3

SEL +1 With designation of selection

+2 With list of groups − -

+4 With list of BOXes

+8 With list of single selection

Table continued on next page.
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Item Description Unit Default

SUPP Suppress outputs (bit pattern)

+1 Without column ”LC”
+2 Without column ”Title”
+4 Without output ”Edges”
+8 Without output ”Areas”
+16 Without output ”Material”
+32 Without output ”Coordinate”
+64 Without output ”local Direction” for results
+128 Without output ”global Direction” for results

− +1+64+128

If the list is combined with real graphics on the same
page

DIST Factor of line spacing − 0.4

MRGL Margin on left hand side cm 0.5

MRGR Margin on right hand side cm 0.5

MRGU Margin at the top cm 0.5

MRGD Margin at the bottom cm 0.5

LINE Maximum number of lines per list
0=no limit

− 0

All results showing graphically may be printed out in lists like program RESULTVIEWER. For
this purpose the representation DLST or DLCT (results along a cut) must be set in the drawing
orders records (e.g. QUAD or BEAM). Then lists of all elements are shown with its nodes
during structure representations. But only valid, currently selected (by records SELE, GRP,
BOX, SEL) , elements will printed.

Lists may be exported into the LST file in program GRAPHIC with the command ”File”–”Export
values list”, independent of the kind of representation.

The output of lists may be controlled by the settings of record LIST. The list head lines are
suppressed with the input of literal NO for items HEAD, DATE, DB, SYST, LCS and CHEA.
With the literal FULL head lines are printed always, layer wise. With the input YES the head
lines may be suppressed if no changes occur and the layers are associated with the record
AND.

Lists are ”painted” like graphics if it are be mixed with real graphics on the same page. Then
the inputs of items DIST, MRGL, MRGR, MRGU and MRGD are used. Otherwise the lists are
printed in the PLB file with an own chapter similar the result lists of other static programms like
ASE. The lists are printed in the ERG file (an ASCII text file) if the switch ”No PLB reports” is
on in program WPS during calculation of the WING input.
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3.40 STRU – Representation of Structure Values

See also: AND, DEFO, DSGN, ARRO STRU

Item Description Unit Default

NUME Element representation

DSGN does set only the input values, no drawing
NO No drawing of the structure

LT -

and further literals from the list

NUMN Selection of an element type for NUME LT -

or type of the node representation

OFFE obsolete, using SCH2 OFFS

OFFN obsolete, using SCH2 OFFS

MARK obsolete, using COL2 C4

MFIX obsolete, using COL2 C5

FACS Factor for cross section contours − 1.0

OPTI Options of the representation:

NO does delete all options
PART does using in each case 1 picture per cut-

ting pattern area
WARP does orient the warp direction of the cutting

pattern areas upwards
LONG does using the long text of axes, instead of

the short text (ID)
PLON does using the long text of placements, in-

stead of the short text (ID)

LT LONG

FILL Fill type

NO does not fill, simple colours
VARC does not fill, variable colours
AREA does fill area with variable colours
VERT for line representation: perpendicular to the

basic line
PARA for line representation: parallel to the basic

line

LT NO

Table continued on next page.
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Item Description Unit Default

ANGL Maximum angle difference for contour buckling of a
volume structure

0 For every geometry break
90 For no geometry break

grd 5

REPR Type of the representation

DSTR Structure representation
DTXT Text representation
DVEC Vector representation
DLIN Line representation
DARE Area representation
DISO Isoline representation
DCUT Cutting line representation
DEDG Distribution along nodal sequence
DREP General representation according to ele-

ment type DVEC, DLIN or DARE
DLST Text list
DLCT Text list of cut values
DLED Text list of distribution along nodal se-

quence

LT *

BRIR obsolete

UNIT Scaling of the length of a representation

DEFA The largest representation length is approx.
2 cm long.

LFAC Use factor FACS for results with a length
unit

LAST Same unit as for the last input of a type in
the same engineering unit

> 0 does indicate which value of the type gets
the representation length of 1 cm in the de-
fined engineering unit

< 0 Approximate representation length in cm
which the maximum value of the type
should obtain (is rounded in a engineering
way)

< -1000 Factor of default DEFA (-1002.5 = Factor
2.5)

−/cm/LT DEFA

SCHH Text size of a type

NO No designation
YES Designation
> 0 Designation in cm

cm/LT 0.16

Table continued on next page.
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Item Description Unit Default

The foreground and the background can be printed
in different colours with a literal combination. Then a
designation occurs always.

BCON Definition of the element edge types to be tested for
the generation of a contour

DEFA WING default

LT DEFA

WCON Further properties which an element edge must have
for the consideration in the contour

DEFA WING default

LT DEFA

or a literal with 4 alphabetic characters

M Contour line for more than 2 element edges
about each other (e.g. T–profile)

D Contour line for a step in the plate thickness
K Contour line for changing local coordinate

system
G No drawing of globally uniform support

symbols

AGLA Geometric angle of a break in the volume surface grd 0.0005

FROM First number to be drawn

DEFA Smallest number from the database

−/LT DEFA

TO Last number to be drawn

DEFA Largest number from the database

−/LT DEFA

INC Increment of the numbers to be drawn

DEFA Only some specific numbers

− DEFA

HINT The elements which were cut in the selection can
be hinted with the here defined length. (colour with
record COLO C20)

cm 1.0
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The values for STRU NUME are available in the following list. The value selected with NUME
is valid for all element types as long as no one of the following literals is input for NUMN. If a
selection is possible, this is marked in the column at the right–hand side with a ”*”.

DSLN design elements (B)

BEAM beam elements (B)

SPRI spring elements (S)

TRUS truss–bar elements (T)

CABL cable elements (C)

TUBE tube elements (P)

QUAD plane elements (Q)

BRIC volume elements (V)

BOUN boundary elements (R)

EDGE nodal sequences

QTEN Quad tendon (N)

BTEN Beam tendon (D)

DTEN Design element tendon (D)

SIR External beam section (E)

GPT structural points (X)

GLN structural lines (L)

GAR structural areas (A)

GVO structural volumes (O)

Structure Representations

Literal Meaning B S T C P Q V R ND E Dim.

FULL Drawing of structure elements * * * * * * * * * * -

CONT Contour, drawing of structure

elements without inner QUAD and BRIC

element lines

- - - - - * * - - - -

SECT Cross section contours * - * * * - - - - * -

SSTR Cross sections * - * * * - - - - * -

Structure Elements

Literal Meaning X L A O Dim.

AXIS Structural axis - - - - -

MESH Contour of structural elements * * * * -

GVO Numbers of structural volumes - - - * -

GAR Numbers of structural areas - - * - -
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Literal Meaning X L A O Dim.

GLN Numbers of structural lines - * - - -

GPT Numbers of structural points * - - - -

COOR Coordinate systems * * * - -

COOX Local x direction * * * - -

COOY Local y direction * * * - -

COOZ Local z direction * * * - -

NAME Designation * * * * -

GLNR Designation of referenced structural

lines

- * - - -

GPTR Designation of referenced structural

points

* - - - -

GLNS Numbers of structural sub–lines * - - - -

GRP Group numbers - * * * -

GRPL Group designations - * * * -

SNO Cross section numbers - * - - -

SNOL Cross section designations - * - - -

LENG Length - * - - m

MNO Material numbers - - * * -

MNOL Material designations - - * * -

T Constant of the mean element

thickness

- - * - m

System Values of Some Element Types

Literal Meaning B S T C P Q V R ND E Dim.

ENO Element numbers * * * * * * * * * * -

GRP Group numbers * * * * * * * * * * -

GRPL Group designations * * * * * * * * * * -

DOMA Domain numbers * * * * * * * * - - -

INTE Internally counted element numbers * * * * * * * * * * -

COOR Coordinate systems * - - - - * - - - * -

COOX Local x direction * * - - - * - - - * -

COOY Local y direction * - - - - * - - - * -

COOZ Local z direction * - - - - * - - - * -

for load distribution areas with NUMN

LDAR

SNO Cross section numbers * - * * * - - - - * -

SNOL Cross section designations * - * * * - - - - * -

CSCA First construction stage of cross

section

* - * * * - - - - * -
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Literal Meaning B S T C P Q V R ND E Dim.

CSCE Last construction stage of cross

section

* - * * * - - - - * -

CSCL Designation of last construction

stage of cross section

* - * * * - - - - * -

CCSA Construction stage begin of cross

section in current load case

* - * * * - - - - * -

CCSE Construction stage end of cross

section in current load case

* - * * * - - - - * -

CCSL Designation of construction stage of

cross section in current load case

* - * * * - - - - * -

MNO Material numbers * - * * * * * - * * -

MNOL Material designations * - * * * * * - * * -

MRNO Material numbers of reinforcement * - * * * * - - - - -

MRNL Material designations of

reinforcement

* - * * * * - - - - -

LENG Length * * * * - - - - * * m

PRE Prestress - * * * - - - - * - kN

BEAL Beam hinges * - - - - - - - - - -

LDAR Load distribution areas - - - - - * - - - - -

GENE Generated nodal sequences - - - - - - - * – - -

IDGE Internally counted nodal sequences - - - - - - - * – - -

EBSR Volume surface numbers - - - - - - * - - - -

IBSR Internally counted volume surface

numbers

- - - - - - * - - - -

Material values:

GAM Dead load * - * * * * * - * * kN/m3

E Elastic modulus * - * * * * * - * * kN/m2

G Shear modulus * - - - * * * - * * kN/m2

Group properties:

HW Level of groundwater - - - - - * * - - - m

FCS Stiffness factor of group * * * * - * * - - - -

CS Construction stage number * * * * - * * - - - -

GMNO Material number - - - - - * * - - - -

GMRN Material number of reinforcement - - - - - * * - - - -

Cross section values:

AY Shear deformation area Ay * - - - * - - - - * m2

AZ Shear deformation area Az * - - - * - - - - * m2

YSMP y ordinate of shear centre * - - - * - - - - * m

ZSMP z ordinate of shear centre * - - - * - - - - * m

AGAM Mass per length A·GAM * - * * * - - - - * kg/m
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Literal Meaning B S T C P Q V R ND E Dim.

MIBL Minimum plate thickness * - * * * - - - - * mm

MABL Maximum plate thickness * - * * * - - - - * mm

AK Area of Bredt * - - - * - - - - * m2

CM Warping modulus * - * * * - - - - * m6

CMS Warping shear modulus * - * * * - - - - * m5

Sectional values of gross section:

A Area * - * * * - - - * * m2

IT Torsional moment of inertia It * - * * * - - - - * m4

IY Moment of inertia Iy * - * * * - - - - * m4

IZ Moment of inertia Iz * - * * * - - - - * m4

IYZ Moment of inertia Iyz * - * * * - - - - * m4

CNGR Centre of gavity * - * * * - - - - * m

YS y ordinate of gravity centre * - * * * - - - - * m

ZS z ordinate of gravity centre * - * * * - - - - * m

Sectional values of effective
section:

A_E Area * - * * * - - - * * m2

IYE Moment of inertia Iy * - * * * - - - - * m4

IZE Moment of inertia Iz * - * * * - - - - * m4

IYZE Moment of inertia Iyz * - * * * - - - - * m4

CNGE Centre of gavity * - * * * - - - - * m

YSE y ordinate of gravity centre * - * * * - - - - * m

ZSE z ordinate of gravity centre * - * * * - - - - * m

Inverse shear resistance:

WT Inverse shear resistance due to

torsional moment

* - - - * - - - - * N/mm2

WVY Inverse shear resistance y * - - - * - - - - * N/mm2

WVZ Inverse shear resistance z * - - - * - - - - * N/mm2

WT2 Inverse secondary shear resis- tance

due to torsional moment

* - - - * - - - - * N/mm2

Maximum of plastic ultimate forces
(design value, material safety
factor included):

NPL Fully plastic axial force * - * * * - - - - * kN

VYPL Fully plastic shear force Vy * - - - * - - - - * kN

VZPL Fully plastic shear force Vz * - - - * - - - - * kN

MTPL Fully plastic torsional moment * - - - * - - - - * kNm

MYPL Fully plastic bending moment My * - - - * - - - - * kNm

MZPL Fully plastic bending moment Mz * - - - * - - - - * kNm
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Literal Meaning B S T C P Q V R ND E Dim.

MBPL Fully plastic warping moment * - - - * - - - - * kNm2

M2PL Fully plastic secondary torsional

moment

* - - - * - - - - * kNm

YSPL Plastic center y * - - - * - - - - * mm

ZSPL Plastic center z * - - - * - - - - * mm

Minimum of plastic ultimate forces
(design value, material safety
factor included):

NPM Fully plastic axial force * - * * * - - - - * kN

VYPM Fully plastic shear force Vy * - - - * - - - - * kN

VZPM Fully plastic shear force Vz * - - - * - - - - * kN

MTPM Fully plastic torsional moment * - - - * - - - - * kNm

MYPM Fully plastic bending moment My * - - - * - - - - * kNm

MZPM Fully plastic bending moment Mz * - - - * - - - - * kNm

MBPM Fully plastic warping moment * - - - * - - - - * kNm2

M2PM Fully plastic secondary torsional

moment

* - - - * - - - - * kNm

YSPM Plastic center y * - - - * - - - - * mm

ZSPM Plastic center z * - - - * - - - - * mm

Maximum of plastic ultimate forces
(characteristic value, material
safety factor not included):

NPC Fully plastic axial force * - * * * - - - - * kN

VYPC Fully plastic shear force Vy * - - - * - - - - * kN

VZPC Fully plastic shear force Vz * - - - * - - - - * kN

MTPC Fully plastic torsional moment * - - - * - - - - * kNm

MYPC Fully plastic bending moment My * - - - * - - - - * kNm

MZPC Fully plastic bending moment Mz * - - - * - - - - * kNm

MBPC Fully plastic warping moment * - - - * - - - - * kNm2

M2PC Fully plastic secondary torsional

moment

* - - - * - - - - * kNm

YSPC Plastic center y * - - - * - - - - * mm

ZSPC Plastic center z * - - - * - - - - * mm

Minimum of plastic ultimate forces
(characteristic value, material
safety factor not included):

NPD Fully plastic axial force * - * * * - - - - * kN

VYPD Fully plastic shear force Vy * - - - * - - - - * kN

VZPD Fully plastic shear force Vz * - - - * - - - - * kN

MTPD Fully plastic torsional moment * - - - * - - - - * kNm
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Literal Meaning B S T C P Q V R ND E Dim.

MYPD Fully plastic bending moment My * - - - * - - - - * kNm

MZPD Fully plastic bending moment Mz * - - - * - - - - * kNm

MBPD Fully plastic warping moment * - - - * - - - - * kNm2

M2PD Fully plastic secondary torsional

moment

* - - - * - - - - * kNm

YSPD Plastic center y * - - - * - - - - * mm

ZSPD Plastic center z * - - - * - - - - * mm

Elastic stiffnesses of gross
section:

EA Elastic stiffnesses EA * - * * * - - - - * kN/m3

GAY Elastic shear stiffnesses GAy * - - - * - - - - * kN/m2

GAZ Elastic shear stiffnesses GAz * - - - * - - - - * kN/m2

GIT Elastic shear stiffnesses due to

torsional moment GIt

* - - - * - - - - * kNm2

EIY Elastic bending stiffnesses EIy * - * * * - - - - * kNm2

EIZ Elastic bending stiffnesses EIz * - * * * - - - - * kNm2

Elastic stiffnesses of effective
section:

EAE Elastic stiffnesses EA * - * * * - - - - * kN/m3

EIYE Elastic bending stiffnesses EIy * - * * * - - - - * kNm2

EIZE Elastic bending stiffnesses EIz * - * * * - - - - * kNm2

System Values of the Beam Sections (NUMN BEAM,DSLN)

Literal Meaning Dim.

XS Distance of section from beam start m

XSPR Distance of section from beam start in percent of beam

length

0/0

XSNO Beam section , cross section number -

XOUT Beam section with output -

XVOU Beam section with vout or bend -

XBEN Beam section with bending design -

XCOM Beam section with compression design -

XEND Beam section with face related to end -

XFMB Beam section with face main bending -

XFCB Beam section with face cross bending -

XMS Beam section is a main shear section -

XCS Beam section is a cross shear section -

XPLA Beam section with plate design -

3-110 SOFiSTiK 2025



Input and Output Description | GRAPHIC

Literal Meaning Dim.

XVI1 Beam section is virtual I normal stiffness is zero

(e.g.load trains)

-

XVI2 Beam section is virtual II all stiffness values are zero

(e.g.load trains)

-

XVI3 Beam section is virtual III -

XVI4 Beam section is virtual IV -

XINT Beam section is interpolated -

XCON Beam section is a enforce end of continous beam -

XWRK Beam section with nonlinear work flow -

BIT1 Internal bitcode I -

BIT2 Internal bitcode II -

System Values of Tendons of Beams (NUMN BTEN) and of Design Elements (NUMN
DTEN)

Literal Meaning Dim.

BENO Numbers of beam elements / design elements -

ICS1 Construction stage number for placing -

ICS2 Construction stage number for grouting -

ICS3 Construction stage number for removing -

MATC Numbers of materials of cross section on beam tendon -

MTCL Designation of materials of cross section on beam tendon -

UT Effective periphery for crack width mm

AH Area of duct cm2

AT Relative area for crack width m2

DIAM Total diameter mm

TEMP Temperature C

REDF Reduction factor within transmission length -

ETSY Eccentricity of duct axis to tendon axis in local y m

ETSZ Eccentricity of duct axis to tendon axis in local z m

GDY Gradient dy/dx of tendon -

GDZ Gradient dz/dx of tendon -

EXZY Position of tendon axis in local y (related to origin

of cross section)

m

EXZZ Position of tendon axis in local z (related to origin

of cross section)

m

EXSY Position of duct axis in local y (related to origin of

cross section)

m

EXSZ Position of duct axis in local z (related to origin of

cross section)

m
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Literal Meaning Dim.

EZMI Position of duct axis to cross sections top (Z-max) m

EZMA Position of duct axis to cross sections bottom (Z-min) m

System Values of the BEAM Elements (piles) and bore profiles

Following literals of NUMK are valid:

BEAM beam elements (piles) (B)

BORE all bore profiles (R)

BORA bore profiles with axial bedding (A)

BORT bore profiles with transverse bedding (T)

BORL bore profiles with layers (L)

Literal Meaning B R A T L Dim.

BPNO Bore profil numbers * * * * * -

BPNL Bore profil designations * * * * * -

COOX Direction - * * * * -

XYZ Position and direction - * * * * -

X X coordinate of bore profile layer - - * * * m

Y Y coordinate of bore profile layer - - * * * m

Z Z coordinate of bore profile layer - - * * * m

CAB Axial pile bedding * - * - - kN/m2

CQB Basic transverse pile modulus (P0)

at 0 degree (positive local z axis)

* - - * - kN/m2

CQBQ Basic transverse pile modulus (P1)

at 90 degree (positive local y axis)

* - - * - kN/m2

CQBN Basic transverse pile modulus (P2)

at 180 degree (negative local z axis)

* - - * - kN/m2

CQBY Basic transverse pile modulus (P3)

at 270 degree (negative local y axis)

* - - * - kN/m2

CQBE Circular distribution of Basic

transverse pile modulus

* - - * - kN/m2

PMAX Maximum compression * - * - - kN/m

PA Cohesive loading * - - * - kN/m

PCOH Cohesion * - - * - kN/m

TANR Soil/pile friction angle * - - * * -

TAND Soil/pile dilatancy angle * - - * - -

KSIG Pressure coefficient * - - * - -

MAXP Maximum force at pile foot * - - * - kN
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Literal Meaning B R A T L Dim.

MPIL Material number of bore pile layer * - - - * -

EPIL Stiffness modulus of bore pile layer * - - - * kN/m2

PMUE Poissons ratio of bore pile layer * - - - * -

PPMX Maximum pressure at pile foot of bore pile layer * - - - * kN/m2

PVMX Maximum lateral pressure of bore pile layer * - - - * kN/m2

PPCO Cohesion of bore pile layer * - - - * kN/m2

PGAM Specific weight of bore pile layer * - - - * kN/m3

GAMA Specific weight of bore pile layer under buoyancy * - - - * kN/m3

System Values of the External Beam Sections (NUMN SIR)

Literal Meaning Dim.

DEFF Section plane area -

DEFX Depth for the support reaction m

DEFY Section plane definition in local Y coordinates m

DEFZ Section plane definition in local Z coordinates m

XMIN Depth for the support reaction XMIN m

XMAX Depth for the support reaction XMAX m

YMIN Section plane definition, coordinate local YMIN m

YMAX Section plane definition, coordinate local YMAX m

ZMIN Section plane definition, coordinate local ZMIN m

ZMAX Section plane definition, coordinate local ZMAX m

System Values of the Spring Elements (NUMN SPRI)

Literal Meaning Dim.

WL Number of work law -

RMAT Reference material -

AREA Reference area m2

SCP Axial spring constant kN/m

SCPR area related Axial spring constant kN/m3

SCQ Lateral spring constant kN/m

SCQR area related Lateral spring constant kN/m3

SCM Rotational spring constant kNm/rad

SCMR area related Rotational spring constant kNm/rad/m2

SPRE Prestress of axial spring kN

TSPR Prestress of rotational spring kNm

DP Damping constant kNsec/m
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Literal Meaning Dim.

DT Lateral damping constant kNsec/m

DM Rotational damping constant kNsec*m

COOM Moment direction -

COOY Lateral direction -

Literal Meaning Dim.

non–linear axial springs:

SGAP Gap m

SCRA Failure load kN

SCRR area related Failure load kN/m2

SYIE Yield load kN

SYIR area related Yield load kN/m2

SMUE Friction coefficient of the lateral spring -

SCOH Cohesion value of the lateral spring kN

SDIL Dilatation value of the lateral spring -

non–linear rotational springs:

TSGA Gap rad

TSCR Failure load kNm

TSRR area related Failure load kNm/m2

TSYI Yield load kNm

TSYR area related Yield load kNm/m2

System Values of the Boundary Elements (NUMN BOUN)

Literal Meaning Dim.

RAL Titles of boundaries -

RC boundary bedding kN/m

RCX boundary bedding in global X kN/m

RCY boundary bedding in global Y kN/m

RCZ boundary bedding in global Z kN/m

RCN boundary bedding in local direction kN/m

RCT boundary bedding cross local direction kN/m

RD boundary bedding fixing kNm/m

RDX boundary bedding fixing about X kNm/m

RDY boundary bedding fixing about Y kNm/m

RDZ boundary bedding fixing about Z kNm/m

RDN boundary bedding fixing about local direction kNm/m
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Literal Meaning Dim.

RDT boundary bedding fixing cross local direction kNm/m

System Values of the Kinematic Constraints (couplings) (NUMN KINE)

Literal Meaning Dim.

KINL Kind of kinematic constraint -

GRP Group numbers -

GRPL Group designations -

INTE Internally counted numbers -

COOX Direction -

KINI Kind of kinematic constraint from database -

System Values of the Quadtrilateral Elements (NUMN QUAD)

Literal Meaning Dim.

TOBO Visible QUAD–surface top/bottom -

AREA Area of an element m2

FBIT Error bit -

STI Element formulation -

ARNO Structural area number from program SOFIMESH -

TWAR Local twisting mm

T Constant of the mean element thickness m

TX Orthotropic element thickness tx m

TXR Orthotropic element thickness tx as reference on a cross

section

-

TY Orthotropic element thickness ty m

TYR Orthotropic element thickness ty as reference on a cross

section

-

TXY Orthotropic element thickness txy m

TD Orthotropic element thickness td m

B Bedding kN/m3

BT Tangential bedding kN/m3

Material values:

OAL Meridian angle of anisotropy grad

MUE Poisson’s ratio -

M90 Anisotropic poisson’s ratio -

M90D Anisotropic poisson’s ratio, deviating to main direction -

ALFA Thermal expansion coefficient -
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Literal Meaning Dim.

E90 Anisotropic elastic modulus kN/m2

E90D Anisotropic elastic modulus, deviating to main direction kN/m2

K Bulk modulus kN/m2

Nonlinear material values:

MTPB Material type -

MTPS Material type (short name) -

MTPN Number of material type -

CREV Number of crevice planes -

General nonlinear material parameters:

MP1 General nonlinear material parameter 1 -

MP2 General nonlinear material parameter 2 -

MP3 General nonlinear material parameter 3 -

MP4 General nonlinear material parameter 4 -

MP5 General nonlinear material parameter 5 -

MP6 General nonlinear material parameter 6 -

MP7 General nonlinear material parameter 7 -

MP8 General nonlinear material parameter 8 -

MP9 General nonlinear material parameter 9 -

MP10 General nonlinear material parameter 10 -

MP11 General nonlinear material parameter 11 -

MP12 General nonlinear material parameter 12 -

Nonlinear material parameters swelling:

QUMO Swelling modulus 0/00

QUST Swelling limit stress MPa

QUHG Historical swelling equilibrium stress MPa

QUTI Viscous extension: retardation time h

Nonlinear material parameters crevice plane 1:

K1FS Friction angle grad

K1CS Cohesion MPa

K1TS Strength MPa

K1DI Dilatation angle grad

K1MA Meridian angle grad

K1DA Descent angle grad

K1TE Tensile fracture energy kNm/m2

K1AN Direction -

Nonlinear material parameters crevice plane 2:

K2FS Friction angle grad
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Literal Meaning Dim.

K2CS Cohesion MPa

K2TS Strength MPa

K2DI Dilatation angle grad

K2MA Meridian angle grad

K2DA Descent angle grad

K2TE Tensile fracture energy kNm/m2

K2AN Direction -

Nonlinear material parameters crevice plane 3:

K3FS Friction angle grad

K3CS Cohesion MPa

K3TS Strength MPa

K3DI Dilatation angle grad

K3MA Meridian angle grad

K3DA Descent angle grad

K3TE Tensile fracture energy kNm/m2

K3AN Direction -

Hydraulic material values:

KK Hydraulic mean permeability mm/sec

KXX Hydraulic permeability in global X direction mm/sec

KYY Hydraulic permeability in global Y direction mm/sec

KZZ Hydraulic permeability in global Z direction mm/sec

NSP Hydraulic usable porosity -

S0 Hydraulic storage coefficient -

TK0 Hydraulic transmittivity m2/sec

Cutting pattern areas

CUT Numbers of the three–dimensional cutting pattern areas -

after a calculation with the program ASE:

CP2C Contour of the two–dimensional cutting pattern areas -

CP2S Structure of the two–dimensional cutting pattern areas -

CP2W Structure of the two–dimensional cutting pattern areas with

the warp direction

-

Definitions of prescribed reinforcements

PRTP Type of reinforcement -

PRST Subtype of reinforcement -

PRGR Type of grading -

PRDF Type of definition -
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Literal Meaning Dim.

Directions of prescribed reinforcements

ASU Upper reinforcement plate/shells -

ASUH Upper principal reinforcement plate/shells -

ASUQ Upper transverse reinforcement plate/shells -

ASUI Upper 3rd reinforcement layer plate/shells -

ASL Lower reinforcement plate/shells -

ASLH Lower principal reinforcement plate/shells -

ASLQ Lower transverse reinforcement plate/shells -

ASLI Lower 3rd reinforcement layer plate/shells -

AS Total reinforcement disks -

ASH Principal reinforcement disks -

ASQ Transverse reinforcement disks -

ASI 3rd reinforcement layer disks -

Minimum of prescribed reinforcements

MIU Upper reinforcement plate/shells cm2/m

MIUH Upper principal reinforcement plate/shells cm2/m

MIUQ Upper transverse reinforcement plate/shells cm2/m

MIUI Upper 3rd reinforcement layer plate/shells cm2/m

MIL Lower reinforcement plate/shells cm2/m

MILH Lower principal reinforcement plate/shells cm2/m

MILQ Lower transverse reinforcement plate/shells cm2/m

MILI Lower 3rd reinforcement layer plate/shells cm2/m2

MI Total reinforcement disks cm2/m2

MIH Principal reinforcement disks cm2/m2

MIQ Transverse reinforcement disks cm2/m2

MII 3rd reinforcement layer disks cm2/m2

MIS Shear reinforcement cm2/m

Maximum of prescribed reinforcements

MAU Upper reinforcement plate/shells cm2/m

MAUH Upper principal reinforcement plate/shells cm2/m

MAUQ Upper transverse reinforcement plate/shells cm2/m

MAUI Upper 3rd reinforcement layer plate/shells cm2/m
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Literal Meaning Dim.

MAL Lower reinforcement plate/shells cm2/m

MALH Lower principal reinforcement plate/shells cm2/m

MALQ Lower transverse reinforcement plate/shells cm2/m

MALI Lower 3rd reinforcement layer plate/shells cm2/m2

MA Total reinforcement disks cm2/m2

MAH Principal reinforcement disks cm2/m2

MAQ Transverse reinforcement disks cm2/m2

MAI 3rd reinforcement layer disks cm2/m2

MAS Shear reinforcement cm2/m

Diameter of prescribed reinforcements

DIU Upper reinforcement plate/shells mm

DIUH Upper principal reinforcement plate/shells mm

DIUQ Upper transverse reinforcement plate/shells mm

DIUI Upper 3rd reinforcement layer plate/shells mm

DIL Lower reinforcement plate/shells mm

DILH Lower principal reinforcement plate/shells mm

DILQ Lower transverse reinforcement plate/shells mm

DILI Lower 3rd reinforcement layer plate/shells mm

DI Total reinforcement disks mm

DIH Principal reinforcement disks mm

DIQ Transverse reinforcement disks mm

DII 3rd reinforcement layer disks mm

DIS Shear reinforcement mm

Cover of reinforcement

COVU Cover of upper reinforcement plate/shells mm

COVL Cover of lower reinforcement plate/shells mm

Relative Distances of prescribed reinforcements from centre
of reinforcement up to next layer

HRUQ Upper transverse reinforcement plate/shells mm

HRUI Upper 3rd reinforcement layer plate/shells mm
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Literal Meaning Dim.

HRLQ Lower transverse reinforcement plate/shells mm

HRLI Lower 3rd reinforcement layer plate/shells mm

Distances of prescribed reinforcements from centre of
reinforcement up to plate edge

HIU Upper reinforcement plate/shells mm

HIUH Upper principal reinforcement plate/shells mm

HIUQ Upper transverse reinforcement plate/shells mm

HIUI Upper 3rd reinforcement layer plate/shells mm

HIL Lower reinforcement plate/shells mm

HILH Lower principal reinforcement plate/shells mm

HILQ Lower transverse reinforcement plate/shells mm

HILI Lower 3rd reinforcement layer plate/shells mm

Crack width of prescribed reinforcements

WKU Upper reinforcement plate/shells mm

WKUH Upper principal reinforcement plate/shells mm

WKUQ Upper transverse reinforcement plate/shells mm

WKUI Upper 3rd reinforcement layer plate/shells mm

WKL Lower reinforcement plate/shells mm

WKLH Lower principal reinforcement plate/shells mm

WKLQ Lower transverse reinforcement plate/shells mm

WKLI Lower 3rd reinforcement layer plate/shells mm

WK Total reinforcement disks mm

WKH Principal reinforcement disks mm

WKQ Transverse reinforcement disks mm

WKI 3rd reinforcement layer disks mm

Steel stress limit of prescribed reinforcements

SGU Upper reinforcement plate/shells MPa

SGUH Upper principal reinforcement plate/shells MPa

SGUQ Upper transverse reinforcement plate/shells MPa

SGUI Upper 3rd reinforcement layer plate/shells MPa

SGL Lower reinforcement plate/shells MPa

SGLH Lower principal reinforcement plate/shells MPa

SGLQ Lower transverse reinforcement plate/shells MPa
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Literal Meaning Dim.

SGLI Lower 3rd reinforcement layer plate/shells MPa

SG Total reinforcement disks MPa

SGH Principal reinforcement disks MPa

SGQ Transverse reinforcement disks MPa

SGI 3rd reinforcement layer disks MPa

Stiffness in fixed halfspace levels

SH0 Stiffness on halfspace surface MPa

SH1 Stiffness 1 m below the halfspace surface MPa

SH2 Stiffness 2 m below the halfspace surface MPa

SH3 Stiffness 3 m below the halfspace surface MPa

SH5 Stiffness 5 m below the halfspace surface MPa

SH10 Stiffness 10 m below the halfspace surface MPa

SH15 Stiffness 15 m below the halfspace surface MPa

SH20 Stiffness 20 m below the halfspace surface MPa

SH30 Stiffness 30 m below the halfspace surface MPa

System Values of Tendons of the Quadtrilateral Elements (NUMN QTEN)

Literal Meaning Dim.

QUNO Numbers of cut QUAD elements -

ICS1 Construction stage number for placing -

ICS2 Construction stage number for grouting -

ICS3 Construction stage number for removing -

MATR Numbers of materials of the reductional area -

MTRL Material designations of the reductional area -

UT Effective periphery for crack width mm

AH Area of duct cm2

AT Relative area for crack width m2

EXZZ Tendon eccentricity, across to QUAD middle surface m

EXZU Tendon eccentricity, across to QUAD top surface m

EXZL Tendon eccentricity, across to QUAD bottom surface m

GDY Gradient of tendon dy in QUAD element plane -

GDZ Gradient of tendon dz across to QUAD middle surface -

EXZS Duct eccentricity to tendon, across to QUAD middle surface m

System Values of the Volume Elements (NUMN BRIC)
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Literal Meaning Dim.

FBIT Error bit -

BTPL BRC element type -

ARNO Structural volume number from program SOFIMESH -

Definitions of prescribed reinforcements

PRTP Type of reinforcement -

PRDF Type of definition -

Directions of prescribed reinforcements

ASA Reinforcement in three directions -

AS1 Reinforcement in 1st direction -

AS2 Reinforcement in 2nd direction -

AS3 Reinforcement in 3rd direction -

Minimum of prescribed reinforcements

MIA Reinforcement in three directions cm2/m2

MI1 Reinforcement in 1st direction cm2/m2

MI2 Reinforcement in 2nd direction cm2/m2

MI3 Reinforcement in 3rd direction cm2/m2

Maximum of prescribed reinforcements

MAA Reinforcement in three directions cm2/m2

MA1 Reinforcement in 1st direction cm2/m2

MA2 Reinforcement in 2nd direction cm2/m2

MA3 Reinforcement in 3rd direction cm2/m2

Diameter of prescribed reinforcements

DIA Reinforcement in three directions mm

DI1 Reinforcement in 1st direction mm

DI2 Reinforcement in 2nd direction mm

DI3 Reinforcement in 3rd direction mm

Crack width of prescribed reinforcements

WKA Reinforcement in three directions mm

WK1 Reinforcement in 1st direction mm

WK2 Reinforcement in 2nd direction mm

WK3 Reinforcement in 3rd direction mm

Steel stress limit of prescribed reinforcements

SGA Reinforcement in three directions MPa

SG1 Reinforcement in 1st direction MPa

SG2 Reinforcement in 2nd direction MPa

SG3 Reinforcement in 3rd direction MPa
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System Values of the Towers (NUMN TOWR)

Literal Meaning Dim.

ENO Tower-ID -

NAME Designation of tower -

AREA Area represetation of tower -

ZLEV Tower elevation (upwards positive) m

HLEV Tower height m

VOLU Volume represetation of tower -

System Values of the Storey Levels (NUMN SLVL)

Literal Meaning Dim.

ENO Storey level number -

NAME Designation of storey level -

TOWR Tower -

AREA Area representation of storey level -

ZLEV Storey elevation (upwards positive) m

HLEV Storey height m

XMIN Storey extensions Xmin m

XMAX Storey extensions Xmax m

YMIN Storey extensions Ymin m

YMAX Storey extensions Ymax m

XM Coordinates of centre of mass X m

YM Coordinates of centre of mass Y m

ZM Coordinates of centre of mass Z m

X Coordinates of centre of rigidity X m

Y Coordinates of centre of rigidity Y m

Z Coordinates of centre of rigidity Z m

MASS Storey mass t

RMAS Rotational mass moment of inertia about Z tm2

STFX Storey rigidity in global X kN/m

STFY Storey rigidity in global Y kN/m

System Values of cuts through area elements (NUMN QSEC) or volume areas (NUMN
GSEC)

Literal Meaning Dim.

ENO Cut number -
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Literal Meaning Dim.

NAME Designation of cut -

GRP Group number -

GRPL Group designation -

INTE Internally counted element numbers -

LENG Length m

COOR Coordinate system of intersected elements -

COOX Local x direction of intersected elements -

COOY Local y direction of intersected elements -

COOZ Local z direction of intersected elements -

COOS Direction of cut -

COOP Perpendicular to direction of the cut -

System Values of the Nodes

The following literals are possible for STRU NUMN:

Literal Meaning Dim.

NNO Node numbers -

FIX Numbers of the supported nodes -

COUP Numbers of the coupled nodes -

INTE Internally counted node numbers -

NEX Explicit defined node numbers (point numbers) -

NGEO Node identification number -

PATC Node patch identification -

PATG Node patch and identification number -

FIXB Bit pattern of the nodal support -

X X coordinate of the node (final state) m

Y Y coordinate of the node (final state) m

Z Z coordinate of the node (final state) m

LCX X coordinate of the node for a loadcase (construction stage

of incremental launching)

m

LCY Y coordinate of the node for a loadcase (construction stage

of incremental launching)

m

LCZ Z coordinate of the node for a loadcase (construction stage

of incremental launching)

m

GZ Geodetic height m

COOR Coordinate system of the structural points -

COOX Local x direction of the structural points -

COOY Local y direction of the structural points -
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Literal Meaning Dim.

COOZ Local z direction of the structural points -

T Thickness of the QUAD element nodes m

QCOR Coordinate system of the QUAD element nodes -

QCOX Local x direction of the QUAD element nodes -

QCOY Local y direction of the QUAD element nodes -

QCOZ Local z direction of the QUAD element nodes -

QKN Internally counted numbers of the QUAD element nodes -

BKN Internally counted numbers of the BRIC element nodes -

PHAN HASE pile node number -

Non persistent nodal masses

MNT Transversal nodal masses t

MNTX Transversal nodal masses in global X t

MNTY Transversal nodal masses in global Y t

MNTZ Transversal nodal masses in global Z t

MNR Rotatory nodal masses tm

MNRX Rotatory nodal masses about global X tm

MNRY Rotatory nodal masses about global Y tm

MNRZ Rotatory nodal masses about global Z tm

Working nodal masses

MET Transversal nodal masses t

METX Transversal nodal masses in global X t

METY Transversal nodal masses in global Y t

METZ Transversal nodal masses in global Z t

MER Rotatory nodal masses tm

MERX Rotatory nodal masses about global X tm

MERY Rotatory nodal masses about global Y tm

MERZ Rotatory nodal masses about global Z tm

The contours of the cross sections can be represented for beam elements instead of the cross
section numbers, if the cross section was input with its geometry in the program AQUA. Usually
the cross sections are drawn in the same scale as the system. However, an additional factor
can be defined with FACS.

The local twisting TWAR is definition–dependent: In GRAPHIC is calculated a incline. The
local twisting is the difference between maximum and minimum eccentricity of nodes to this
incline. A defined deformed structure will considered.

The material parameter of faults are displayed in direction of meridian angle in case of QUAD
elements. In case of BRIC surfaces fault plane is calculated from meridian angle and descent
angle. Then intersection line between faults plane and BRICs surface is generated. The
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material parameter are displayed in direction of this line.

Beam hinges BEAL are shown in the form ’h,n:i’. ’h’ means the ’normal’ hinges. ’n’ is the
number of a work law. ’i’ means the implicit beam hinges.

The inverse shear resistances WT, WVY, WVZ, WT2 are used for the shear stress calculation.
Defined points in the cross section may have a shear stress equal to zero. At these points
the shear resistance is infinite. But the calculation with infinite values is difficult. Therefore the
calculation uses the inverse values ( τ = V · Aners = V ·WV ).

The foreground and the background of the designation can be represented in colour. The input
occurs with a literal combination for the item SCHH. The filling of the background area deletes
the representations in this area. The size of this area is defined via the items BACX, BACY,
BMIN and BMAX in the record SCH2.

Colour of the foreground:

FU a colour from the record COLO (default for FILL NO for numbering)
FS different colours for positive and negative values from the record COLO

(default for FILL NO)
FI variable value–independent colours from the record FILL (default for FILL

VARC)

Colour of the background (it is deleted then):

BU a colour from the record COLB (default for FILL NO for numbering)
BS different colours for positive and negative values from the record COLB

(default for FILL NO), not possible, if FS is set
BI variable value–independent colours from the record FILL (default for FILL

VARC), not possible, if FI is set

Determination of the Contour

All QUAD and BRIC element edges with a common support in the start and end point are
represented as a supported edge with the line types from the records COLO or COL2 in the
drawing.

A combination of the inputs for BCON and WCON defines, which element edges of the plane
and volume elements generate the contour, that is which one of these edges has not to be
drawn. An input for BCON can define, which element type that does not fulfil the criteria of
WCON (in this case it can be omitted) also in fact is extinguished then. The following literals
are possible:

ALL all edge types
FREE no edge types
–PP only free and not supported edges
PP only supported edges
–MM free and supported edges
MM only fixed edges with displacements
–PM free edges and fixed edges with displacements
PM supported edges and fixed edges with displacements
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–F free and supported edges and fixed edges with displacements
F only fully fixed edges
–PF fully fixed and free edges
PF fully fixed and supported edges
–MF fully fixed, supported and free edges
MF only fixed edges
–PMF fixed and free edges
PMF fixed and supported edges
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3.41 LOAD – Load Pictures

See also: AND, LC, DSGN, ARRO LOAD

Item Description Unit Default

TYPE Selection of the loads

DSGN does set only the input values, does not
draw anything

LT ALL

and further literals from the list

UNIT Scaling of the length of a representation

see record STRU

∗ *

SCHH Text height

see record STRU

cm *

ALIG obsolete − *

NIVE obsolete, use DSGN DIST − *

ND Number of decimal points after comma

see record SCHH ND

− *

FACS Factor for eccentricities − 1.0

SING Point load representation

TCOM Summarized in components
VECT As vector (nodal loads only)
AVEC As vector (without sign)

LT TCOM

LIN Line load representation

EMPT does not fill representation
ARRO Filling with arrows
PLAN Representation perpendicular to the ele-

ment
PLAP As PLAN, filling with lines

LT ARRO

Table continued on next page.
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Item Description Unit Default

ARE Area load representation

SIN Separate per element
TOG Combine the same load values into one

load range

LT TOG

FILL Fill type

see record STRU

LT NO

CDIS Distance of designation to AREA TOG cm -

SEPA Separate or summarise load values

DEFA Default
Separate load values for input loads
Summarise load values for used loads

YES Separate values per load
NO Summarising of load values if possible

LT DEFA

STAC obsolete

LTD Show input loads from load take down (e.g. from pro-
gram Revit)

NO Hide load take down
YES Show load take down
Only Only load take down

LT YES

REPR Type of the representation

see record STRU

LT *

ETYP Element or selection type (in addition to TYPE)

ALL All loads
(ALPL+ALLL+ALAL+ALVL)

ALPL Point loads
(POIN+NODE+STEL+POLO)

ALLL Line loads
(LINE+BOUN+TRUS+CABL
+BEAM+LILO)

ALAL Area loads
(AREA+QUAD+BLLO)

ALVL Volume loads
(VOLU+BRIC)

LT ALL

Table continued on next page.
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Item Description Unit Default
FREE Free loads

(POIN+LINE+AREA+VOLU)

POIN Free point loads

LINE Free line loads

AREA Free area loads

VOLU Free volume loads

NODE Nodal loads

BOUN Boundary loads

TRUS Truss loads

CABL Cable loads

BE* All beam loads ( STEL + BEAM )

BEPL Beam point loads

BEAM Beam line loads

QUAD QUAD element loads

BRIC BRIC element loads

QULO Free QUAD loads generated by program
ASE

POLO Free QUAD point loads

LILO Free QUAD line loads

BLLO Free QUAD area loads

GTYP General type of loads (in addition to TYPE and ETYP)

ELEM Used loads (on elements)
INP Input loads (also free loads)
LVEC Total load vector

LT ELEM

DELO Representation of dead load

NO Dead load is not shown
YES Show dead load

LT YES

LOST Parts of loads not completely used on elements

NO Show the origin loads
YES Show unused loads

LT NO

Following load types are available:

Type Loading Dimension

ALL All loads (all types) *
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Type Loading Dimension

ALLO All local directions *

ALX Part local x *

ALY Part local y *

ALZ Part local z *

ALXY Part local xy *

ALGL All global directions *

ALXX Part global X *

ALYY Part global Y *

ALZZ Part global Z *

ALP All global projections *

ALXP Part global projection X *

ALYP Part global projection Y *

ALZP Part global projection Z *

After a calculation with program ASE:

Dead weight generated from factors

DL Dead weight kN,kN/m,kN/m2

DLX Part global X kN,kN/m,kN/m2

DLY Part global Y kN,kN/m,kN/m2

DLZ Part global Z kN,kN/m,kN/m2

P* All loads (forces) kN,kN/m,kN/m2

P All local directions kN,kN/m,kN/m2

PX Part local x kN,kN/m,kN/m2

PY Part local y kN,kN/m,kN/m2

PZ Part local z kN,kN/m,kN/m2

PP All global directions kN,kN/m,kN/m2

PXX Part global X kN,kN/m,kN/m2

PYY Part global Y kN,kN/m,kN/m2

PZZ Part global Z kN,kN/m,kN/m2

PG In gravity direction kN,kN/m,kN/m2

PPP All global projections kN,kN/m,kN/m2

PXP Part global projection X kN,kN/m,kN/m2

PYP Part global projection Y kN,kN/m,kN/m2

PZP Part global projection Z kN,kN/m,kN/m2

PXY Load in XY plane kN,kN/m,kN/m2

PXZ Load in XZ plane kN,kN/m,kN/m2

PYZ Load in YZ plane kN,kN/m,kN/m2
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Type Loading Dimension

PXYS Load in XY plane kN,kN/m,kN/m2

PXZS Load in XZ plane kN,kN/m,kN/m2

PYZS Load in YZ plane kN,kN/m,kN/m2

PXYP Load in XY plane projection kN,kN/m,kN/m2

PXZP Load in XZ plane projection kN,kN/m,kN/m2

PYZP Load in YZ plane projection kN,kN/m,kN/m2

M* All loads (moments) kNm,kNm/m,kNm/m2

M All local directions kNm,kNm/m,kNm/m2

MX Part local x kNm,kNm/m,kNm/m2

MY Part local y kNm,kNm/m,kNm/m2

MZ Part local z kNm,kNm/m,kNm/m2

MB Warping moment kNm,kNm/m,kNm/m2

MM All global directions kNm,kNm/m,kNm/m2

MXX Part global X kNm,kNm/m,kNm/m2

MYY Part global Y kNm,kNm/m,kNm/m2

MZZ Part global Z kNm,kNm/m,kNm/m2

obsolete types:

MMP All global projections kNm,kNm/m,kNm/m2

MXP Part global projection X kNm,kNm/m,kNm/m2

MYP Part global projection Y kNm,kNm/m,kNm/m2

MZP Part global projection Z kNm,kNm/m,kNm/m2

PXY Part in XY plane kNm,kNm/m,kNm/m2

PXZ Part in XZ plane kNm,kNm/m,kNm/m2

PYZ Part in YZ plane kNm,kNm/m,kNm/m2

W* All displacements mm

W All local directions mm

WX Part local x mm

WY Part local y mm

WZ Part local z mm

WW All global directions mm

WXX Part global X mm

WYY Part global Y mm

WZZ Part global Z mm

D* All rotations mrad

D All local directions mrad

DX Part local x mrad

DY Part local y mrad
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Type Loading Dimension

DZ Part local z mrad

DD All global directions mrad

DXX Part global X mrad

DYY Part global Y mrad

DZZ Part global Z mrad

E* All strains 0/00

E All local directions 0/00

EX Part local x 0/00

EY Part local y 0/00

EZ Part local z 0/00

EE All global directions 0/00

EXX Part global X 0/00

EYY Part global Y 0/00

EZZ Part global Z 0/00

K All curvatures 1/km

KX Part local x 1/km

KY Part local y 1/km

KZ Part local z 1/km

U All imperfections mm

UX Part local x (rotational) mrad

UY Part local y mm

UZ Part local z mm

WIND Wind Loading basic value (wind pressure) factor

WINX Wind Loading in local x kN,kN/m,kN/m2

WINY Wind Loading in local y kN,kN/m,kN/m2

WINZ Wind Loading in local z kN,kN/m,kN/m2

PRES Pressure basic value (wind pressure) factor

PRSX Pressure in local x kN,kN/m,kN/m2

PRSY Pressure in local y kN,kN/m,kN/m2

PRSZ Pressure in local z kN,kN/m,kN/m2

TEMP All temperatures grad

T Maximum absolute temperature grad

DT Uniform temperature change grad

DTXY Uniform temperature change QUAD grad

DT* All temperature differences grad

DTY Temperature difference in local y grad

DTZ Temperature difference in local z grad
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Type Loading Dimension

SNOW Snow loading factor factor

MASS Masses (obsolete) kNsec2/m3

CREE Creep -

SWEL Swelling kN/m3

PN Prestress (forces) in local directions kN,kN/m

PNX in local x (QUAD: n–xx) kN,kN/m

PNY n–yy kN/m

PNXY n–xy kN/m

PNH Prestress in principal directions kN/m

PN1 Principal direction I kN/m

PN2 Principal direction II kN/m

PM Prestress (moments) in local directions kNm,kNm/m

PMX m–xx kNm/m

PMY local Y (QUAD: m–yy) kNm,kNm/m

PMZ local z kNm,kNm/m

PMXY m–xy kNm,kNm/m

PMH Prestress in principal directions kNm/m

PM1 Principal direction I kNm/m

PM2 Principal direction II kNm/m

PV Prestress (shear forces) in local kN,kN/m

directions

PVX local x (QUAD: v–x) kN/m

PVY local y (QUAD: v–y) kN,kN/m

PVZ local z kN

PNI Internal prestress (forces) in local kN

directions

PNXI in local x kN

PMI Internal prestress (moments) in local kNm

directions

PMXI local x kNm

PMYI local y kNm

PMZI local z kNm

PVI Internal prestress (shear forces) in kN

local directions

PVYI local y kN

PVZI local z kN

IN Influence area (forces) kN/m
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Type Loading Dimension

INX n–xx kN/m

INY n–yy kN/m

INXY n–xy kN/m

IM Influence area (moments) kNm/m

IMX m–xx kNm/m

IMY m–yy kNm/m

IMXY m–xy kNm/m

IV Influence area (shear forces) kN/m

IVX v–x kN/m

IVY v–y kN/m

Types (TYPE) DL, DLX, DLY und DLZ are used for visualization of the dead load factors. They
are calculated with the program ASE.

With the item GTYP the different processing stages of loads are selectable.
With GTYP ELEM the really used loads are shown, therefore the loads which are related
to elements or nodes. The element types (ETYP) FREE, POIN, LINE and AREA are used
(exclusive) for visualization of the free loads projecting on QUAD–elements.
With GTYP INP the user–defined loads (”input loads”) are shown. Local element directions in
the free loads can not be shown correctly, because it is not clear which elements (with different
directions) the loads will find. Therefore these loads have no load arrows.
The total load, generated on nodes, are visible with GTYP LVEC. These loads are used for the
Finite Element calculation.

Note for the LOAD output

The representation of free, point and line loads (except for LIN PLAN or PLAP) occurs
always in the load direction. Element area loads (ELLO) are drawn perpendicular to the
element surface. The load representation of free loads (e.g. BLLO) occurs always in the global
directions (also for input of the local element directions).

The necessary designation in the legend can have a great extent. Therefore the legend is
drawn in an insertion point (zero point lies below at the left–hand side), if it is defined with
LEGX, LEGY. The legend is positioned at the right border or above, if STAN is input instead of
LEGX or LEGY.

The loads (if they overlap in the representation) are displaced in the opposite load direction in
case of the turned on verification algorithm (in record SCHH REVI) and the input SEPA YES.

SOFiSTiK 2025 3-135



GRAPHIC | Input and Output Description

3.42 NODE – Results in Nodes

See also: AND, LC, DSGN, ARRO NODE

Item Description Unit Default

TYPE Type which is supposed to be represented

DSGN does set only the input values, does not
draw anything

LT *

and further literals from the list

UNIT Scaling of the length of a representation

see record STRU

∗ *

UNI2 as UNIT for the second type ∗ *

SCHH Text height

see record STRU

cm/LT -

UMIN obsolete, use record SCH2 MIN... − *

UMAX obsolete, use record DSGN LMAX − *

UMI2 obsolete, use record SCH2 MIN... − *

UMA2 obsolete, use record DSGN LMAX − *

OFFS Position of the designation along the vector

>0 in cm from vector beginning
<0 in % from vector beginning

cm/% 0.

DTYP Direction of the representation

see record DSGN DTYP

LT *

ND Number of decimal points after comma

see record SCHH ND

−/LT *

SUME obsolete, use the item TOTA − *

STAT Frequency of designations

see record BEAM STAT

LT

FILL Fill type

see record STRU FILL

LT NO

Table continued on next page.
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Item Description Unit Default

REPR Type of representation

see record STRU REPR

LT *

UOFF Offset of the designation for the top view

input as for record SCH2 OFFS

−/LT +4

TOTA Sum of the line representation

– does draw the line representation normally
CONS The line representation becomes average

in a constant form
TRAP The line representation becomes average

in a trapezoid form (linearly changeable)
PAIR A resulting force couple is generated in

each case for the positive and negative val-
ues.

GENE A total resultant is generated
MOM total * (distance – length / 2)

LT -

TOTT Texts of the sum

DEFA Use all texts
V Text for the resultant only
L Text for the length only
A Text for the distance only

LT DEFA

The insert point of texts is the centre of areas, instead
of MOM. With the option

M it is the middle of the line

SELN Selection of a coupling node

ALL Using all nodes
N1 Only dependant nodes
N2 Only reference nodes

LT ALL

The values are represented in nodes. Forces/moments are drawn as vectors with a single/dou-
ble tip (see record ARRO). The representation occurs with a cross/rectangle, if the direction
of the vector lies approximately perpendicularly to the optical plane (see record ARRO). The
forces and moments are represented simultaneously for some types. Boundary forces are
drawn as a status line with the direction DTYP on the boundary.

Structure values of nodes and boundaries, e.g. node numbers, are plotted with record STRU.
For nodal and boundary loads the record LOAD is used.

The following literals for the nodes are possible for TYPE:
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Literal Meaning Dim.

SUPP Support forces and moments in global components kN,kNm

S Support forces in global components kN

SX Support force in global X kN

SY Support force in global Y kN

SZ Support force in global Z kN

SXY Support force vector of global XY components kN

SV Resultant support force as vector kN

SZPH HASE pile support force in global Z kN

SL Support forces in local components kN

SXL Support force in local x kN

SYL Support force in local y kN

SZL Support force in local z kN

SM Support moments about global components kNm

SMX Support moment about global X kNm

SMY Support moment about global Y kNm

SMZ Support moment about global Z kNm

SMXY Support moment vector of global XY components kNm

SMV Resultant support moment as vector kNm

SML Support moments about local components kNm

SMXL Support moment about local x kNm

SMYL Support moment about local y kNm

SMZL Support moment about local z kNm

DISP Displacements and rotations in global component mm,mrad

U Displacement in global components mm

UX Displacement in global X mm

UY Displacement in global Y mm

UZ Displacement in global Z mm

UXY Displacement vector of global XY components mm

UV Resultant displacement as vector mm

GH Geodetic height dependent on load case m

UL Displacement in local components mm

UXL Displacement in local x mm

UYL Displacement in local y mm

UZL Displacement in local z mm

R Rotations about global components mrad

RX Rotational about global X mrad

RY Rotational about global Y mrad
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Literal Meaning Dim.

RZ Rotational about global Z mrad

RXY Rotation vector of global XY components mrad

RV Resultant rotation as vector mrad

RL Rotations about local components mrad

RXL Rotational about local X mrad

RYL Rotational about local Y mrad

RZL Rotational about local Z mrad

Local directions are only available for nodes having a connection to a structure element (point,
line, area).

Literal Meaning Dim.

Nodal offset of incremental launching

OU Displacement in global components mm

OUX Displacement in global X mm

OUY Displacement in global Y mm

OUZ Displacement in global Z mm

OUXY Displacement vector of global XY components mm

OUV Resultant displacement as vector mm

OUL Displacement in local components mm

OUXL Displacement in local x mm

OUYL Displacement in local y mm

OUZL Displacement in local z mm

OR Rotations about global components mrad

ORX Rotational about global X mrad

ORY Rotational about global Y mrad

ORZ Rotational about global Z mrad

ORXY Rotation vector of global XY components mrad

ORV Resultant rotation as vector mrad

ORL Rotations about local components mrad

ORXL Rotational about local X mrad

ORYL Rotational about local Y mrad

ORZL Rotational about local Z mrad

KINE Kinematic constraint forces and moments in com. kN,kNm

CF Kinematic constraint forces in global component kN

CFX Component of kinematic constraint force X kN

CFY Component of kinematic constraint force Y kN

CFZ Component of kinematic constraint force Z kN
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Literal Meaning Dim.

CFV Resultant kinematic constraint force as vector kN

CFXY Kinematic constraint force X and Y as vector kN

CM Kinematic constraint moments in components kNm

CMX Component of kinematic constraint moment X kNm

CMY Component of kinematic constraint moment Y kNm

CMZ Component of kinematic constraint moment Z kNm

CMV Resultant kinematic constraint moment as vector kNm

CMXY Kinematic constraint moment X and Y as vector kNm

CMB Kinematic constraint warping moment kNm

BOUN Boundary forces and moments in global compon. kNm,kN/m

E Boundary forces in global components kN/m

EX Boundary force component global X kN/m

EY Boundary force component global Y kN/m

EZ Boundary force component global Z kN/m

EN Boundary force in longitudinal direction N kN/m

ES Boundary force in transverse direction S kN/m

ET Boundary force in transverse direction T kN/m

EXY Boundary force in transverse dir. in XY plane kN/m

EM Boundary moments in global components kNm/m

EXD Average boundary force component global X kN/m

EYD Average boundary force component global Y kN/m

EZD Average boundary force component global Z kN/m

END Average boundary force in longitudinal dir. N kN/m

ESD Average boundary force in transverse dir. S kN/m

ETD Average boundary force in transverse dir. T kN/m

EXYD Average boun. force in transv. dir. in XY plane kN/m

EMD Average boundary moment kNm/m

Totals of boundary forces and moments from database

TEX Total of boundary force global X kN/m

TEY Total of boundary force global Y kN/m

TEZ Total of boundary force global Z kN/m

TEMN Total of boundary moment about longitudinal direction kNm/m

TEMX Total of boundary moment about global X kNm/m

TEMY Total of boundary moment about global Y kNm/m

TEMZ Total of boundary moment about global Z kNm/m

After an eigen form calculation or an earthquake calculation with the Program DYNA
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Literal Meaning Dim.

Forces and moments of storey levels

S_PT Resulting base shear in the XY-plane kN

S_PX Base shear in global X kN

S_PY Base shear in global Y kN

S_PZ Total vertical force at and above the storey kN

S_MX Moment about global X kNm

S_MY Moment about global Y kNm

S_MZ Moment about global Z kNm

Displacements of storey levels

S_UT Resulting average storey displacement in the XY-plane mm

S_UX Displacement in global X mm

S_UY Displacement in global Y mm

S_UZ Displacement in global Z mm

S_RZ Storey rotation in the XY-plane mrad

Inter-storey drift

S_DT Resulting inter-storey drift in the XY-plane mm

S_DX Inter-storey drift in global X mm

S_DY Inter-storey drift in global Y mm

SADX Maximum inter-storey drift in X mm

SADY Maximum inter-storey drift in Y mm

S_DR Inter-storey rotation in the XY-plane mrad

After a Vibration Calculation (time–step method) with the Program ASE

Literal Meaning Dim.

V Velocities in components m/sec

VX Velocity component X m/sec

VY Velocity component Y m/sec

VZ Velocity component Z m/sec

VV Resultant velocity as vector m/sec

VXY Velocity X and Y as vector m/sec

VA Angular velocity in components 1/sec

VAX Angular velocity component X 1/sec

VAY Angular velocity component Y 1/sec

VAZ Angular velocity component Z 1/sec

VAV Resultant angular velocity as vector 1/sec

VAXY Angular velocity X and Y as vector 1/sec
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Literal Meaning Dim.

VT Twist velocity 1/msec

A Acceleration in componentc m/sec2

AX Acceleration component X m/sec2

AY Acceleration component Y m/sec2

AZ Acceleration component Z m/sec2

AV Resultant acceleration as vector m/sec2

AXY Acceleration X and Y as vector m/sec2

AA Angular acceleration in components 1/sec2

AAX Angular acceleration component X 1/sec2

AAY Angular acceleration component Y 1/sec2

AAZ Angular acceleration component Z 1/sec2

AAV Resultant angular acceleration as vector 1/sec2

AAXY Angular acceleration X and Y as vector 1/sec2

AT Twist acceleration 1/msec2

After a Non–linear Calculation with the Programs TALPA, ASE

Literal Meaning Dim.

IU Incremental displacement in components mm

IUX Incremental displacement component X mm

IUY Incremental displacement component Y mm

IUZ Incremental displacement component Z mm

IUV Resultant incremental displacement as vector mm

IUXY Incremental displacement X and Y as vector mm

IR Incremental rotation in components mrad

IRX Incremental rotation component X mrad

IRY Incremental rotation component Y mrad

IRZ Incremental rotation component Z mrad

IRV Resultant incremental rotation as vector mrad

IRXY Incremental rotation X and Y as vector mrad

RE Residual forces in components kN

REX Residual force component X kN

REY Residual force component Y kN

REZ Residual force component Z kN

REV Resultant residual force as vector kN

REXY Residual force X and Y as vector kN

REM Residual moments in components kNm

REMX Residual moment component X kNm
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Literal Meaning Dim.

REMY Residual moment component Y kNm

REMZ Residual moment component Z kNm

RMXY Resultant residual moment as vector kNm

REMV Residual moment X and Y as vector kNm

Three–dimensional representations are usually necessary for systems of the type GIRD in
order to recognize the corresponding vectors of the forces PZ.

The representation of boundary forces occurs along the boundary with status lines which show
into the component direction. Another direction can also be selected with the item DTYP.

The forces in local directions which are available in the boundary direction (direction N, from
node A to node B) or perpendicularly to it (directions S and T) may be represented for curved
or skew boundaries in three–dimensional systems. Here the direction T of the first boundary
part is aligned to the local z direction (normal direction) of the first found QUAD element which
lies at this node. The directions can be checked with STRU COOR, COOX, COOY, COOZ
BOUN.

Usually irregular distributions of the boundary forces (EDGE,...,EM) are a result of the FE
analysis. If a regular distribution is necessary for a further calculation (e.g. for wall loads), this
can be represented with the literals EXD, EYD, EZD, END, ESD, ETD or EMD or via the input
TOTA TRAP for the types EX, EY, EZ, EN, ES, ET or EM.

Average Line Representations and Resultants
The calculation of a regular line distribution or their resultant occurs with these conditions:

• The total sum of the line representation must be unequal to 0.

• The line representation must associate.

• The direction of the basic line of the line representation may not change essentially (Oth-
erwise the components which act in different directions are added in the case of the mo-
ments.)

Then GRAPHIC determines a linearly variable distribution (trapezium) whose sum and centre
of gravity is equal to the initial values.

Instead of the line representation the sum of this and the position of the centre of gravity can
be printed with the input of TOTA PAIR or GENE. GRAPHIC shows a line from the total to the
line. The length depends on the vertical distance of texts (offset) (record SCH2 FMVY).

Representation at nodal sequences (REPR DEDG)

Certain single nodal forces, forces at kinematic constraints or spring forces can be dis-
tributed along a nodal sequence (EDGE) similiar to the boundary forces. Each connecting line
between two nodes is used exactly once, even if more than one nodal sequence was defined
at this line. Only forces with the same direction are be summarized.
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3.43 BEAM – Beam Element Results

See also: AND, LC, DSGN, ARRO BEAM

Item Description Unit Default

TYPE Type which is supposed to be represented

DSGN does set only the input values, does not
draw anything

LT -

and further literals from the list

UNIT Scaling of the length of a representation

see record STRU

∗ *

SCHH Text height

see record STRU

cm/LT *

STYP Element type

DSLN Design elements
BEAM Beam elements
CABL Cable elements
TRUS Truss–bar elements
SLBE Point loads at beams
SPRI All spring elements
SSPR Only support springs
CSPR Only springs for kinematic constraints
SIR External beam sections (from program SIR)

LT BEAM

DTYP Representation direction

see record DSGN DTYP

LT *

UNI2 as UNIT for the second type ∗ *

ROPT Options of representation

R Text of constant values perpendicularly
aligned

P Text of constant values parallel aligned

LT P

Table continued on next page.
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Item Description Unit Default

STAT Designation at intermediate values

MAX does mark only the maximums and outside
beam ends

END does mark also inside beam ends
ALL Also beam cuts
INTE Also other intermediate values

LT MAX

MIN obsolete, use record SCH2 MIN... − *

MIN2 obsolete, use record SCH2 MIN... − *

OFFS obsolete, use record SCH2 FMVX,FMVY − *

ND Number of decimal points after comma

see record SCHH ND

−/LT *

FILL Fill type

see record STRU FILL

LT NO

REPR Type of representation

see record STRU REPR

LT DLIN

STAL Lines at intermediate values

input as for STAT

LT END

OFFZ Offset of the designation for the line representations

EDGE Within the designation at the basic line
MIDD In the middle of the representation
REPE Within the representation at the represen-

tation end
ABOV Above the representation
BELO Below the basic line

LT MIDD

NCRV Maximum number (1...10) of additional curvature val-
ues of moment and displacement splines

0 No extreme values, use the database val-
ues only

>0 Also if it is a superposition load case from
program MAXIMA

<0 Not if it is a superposition load

− -10

LCRV Distance of additional curvature values cm 0.2

Table continued on next page.
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Item Description Unit Default

PERF Texts of the performance index

DEFA Use all texts
W Text for work law number only
P Text for value of performance index only
S Label of performance index only

− DEFA

TOTA Sum of the line representation (along nodal se-
quences)

see record NODE TOTA

LT -

TOTT Texts of the sum

see record NODE TOTT

LT DEFA

BEAM draws status lines of the beam, truss, cable or design elements. One can select for
which element type the results should are supposed to be represented. Only one element type
can be edited with the record BEAM. If only one STYP is possible for TYPE, then STYP is
defined correspondingly.

Structure values of beams, trusses, cables and springs, e.g. element numbers, are plotted with
record STRU. For element loads the record LOAD is used.

The first column of the following table shows whether the corresponding value is available.

The meaning of the signs is following here.:

D Design elements
B Beam elements
P Pile elements
C Truss and Cable elements
I External beam sections, only stored by the program SIR or AQB
– Value is not available
* Value is generally available
1 Value is only stored by the program STAR2 or AQB
2 Value is only stored by the program ASE
3 Value is only stored by the program COMPOSITE

The following literals are possible for BEAM TYPE:

D B P C T I Literal Meaning Dim.

* * * * - * N Axial force N kN

* * * - - * VY Shear force Vy kN

* * * - - * VZ Shear force Vz kN

* * * - - * MT Torsional moment Mt kNm
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D B P C T I Literal Meaning Dim.

* * * - - * MY Bending moment My (principal bending) kNm

* * * - - * MZ Bending moment Mz (transverse bending) kNm

* * * - - - MB Warping moment Mb kNm2

* * * - - * MT2 Secondary torsional moment Mt2 kNm

* * * - - * MT1 Primary torsional moment Mt1

(= Mt - Mt2 - Mb)

kNm

* * - - - * THRU Thrust line (M/N) (distance to centre of

elasticity)

m

* * - - - * TLUY Thrust line (M/N) in y (distance to centre of

elasticity)

m

* * - - - * TLUZ Thrust line (M/N) in z (distance to centre of

elasticity)

m

* * - - - * THRC Thrust line (M/N+e) (distance to beam axis) m

* * - - - * TLCY Thrust line (M/N+e) in y (distance to beam

axis)

m

* * - - - * TLCZ Thrust line (M/N+e) in z (distance to beam

axis)

m

- * - - - - HALL Implicit hinge reaction nonlinear

(all forces and moments)

0/00

- * - - - - HN Hinge reaction Axial force N nonl. 0/00

- * - - - - HVY Hinge reaction Shear force Vy nonl. 0/00

- * - - - - HVZ Hinge reaction Shear force Vz nonl. 0/00

- * - - - - HMT Hinge reaction Torsional moment nonl 0/00

- * - - - - HMY Hinge reaction Bending moment y nonl 0/00

- * - - - - HMZ Hinge reaction Bending moment z nonl 0/00

- * - - - - HNL Hinge reaction Axial force N kN

- * - - - - HVYL Hinge reaction Shear force Vy kN

- * - - - - HVZL Hinge reaction Shear force Vz kN

- * - - - - HMTL Hinge reaction Torsional moment Mt kNm

- * - - - - HMYL Hinge reaction Bending moment My kNm

- * - - - - HMZL Hinge reaction Bending moment Mz kNm

- * - - - - HNS Hinge reaction N Total displacement m

- * - - - - HVYS Hinge reaction Vy Total displacement m

- * - - - - HVZS Hinge reaction Vz Total displacement m

- * - - - - HMTS Hinge reaction Mt Total rotation rad

- * - - - - HMYS Hinge reaction My Total rotation rad

- * - - - - HMZS Hinge reaction Mz Total rotation rad

- * - - - - HNT Hinge reaction N Nonlinear (plastic)

displacement in tension

m
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D B P C T I Literal Meaning Dim.

- * - - - - HVYT Hinge reaction Vy Nonlinear (plastic)

displacement in tension

m

- * - - - - HVZT Hinge reaction Vz Nonlinear (plastic)

displacement in tension

m

- * - - - - HMTT Hinge reaction Mt Nonlinear (plastic)

displacement in tension

rad

- * - - - - HMYT Hinge reaction My Nonlinear (plastic)

displacement in tension

rad

- * - - - - HMZT Hinge reaction Mz Nonlinear (plastic)

displacement in tension

rad

- * - - - - HNC Hinge reaction N Nonlinear (plastic)

displacement in compression

m

- * - - - - HVYC Hinge reaction Vy Nonlinear (plastic)

displacement in compression

m

- * - - - - HVZC Hinge reaction Vz Nonlinear (plastic)

displacement in compression

m

- * - - - - HMTC Hinge reaction Mt Nonlinear (plastic)

displacement in compression

rad

- * - - - - HMYC Hinge reaction My Nonlinear (plastic)

displacement in compression

rad

- * - - - - HMZC Hinge reaction Mz Nonlinear (plastic)

displacement in compression

rad

- * - - - - HNP Hinge reaction N Performance index -

- * - - - - HVYP Hinge reaction Vy Performance index -

- * - - - - HVZP Hinge reaction Vz Performance index -

- * - - - - HMTP Hinge reaction Mt Performance index -

- * - - - - HMYP Hinge reaction My Performance index -

- * - - - - HMZP Hinge reaction Mz Performance index -

- * - - - - HMY1 Hinge reaction My Performance index of 1st

category

-

- * - - - - HMZ1 Hinge reaction Mz Performance index of 1st

category

-

- * - - - - HMY2 Hinge reaction My Performance index of 2nd

category

-

- * - - - - HMZ2 Hinge reaction Mz Performance index of 2nd

category

-

- * - - - - HMY3 Hinge reaction My Performance index of 3rd

category

-

- * - - - - HMZ3 Hinge reaction Mz Performance index of 3rd

category

-

- * - - - - HMY4 Hinge reaction My Performance index of 4th

category

-
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D B P C T I Literal Meaning Dim.

- * - - - - HMZ4 Hinge reaction Mz Performance index of 4th

category

-

- * - - - - HMY5 Hinge reaction My Performance index of 5th

category

-

- * - - - - HMZ5 Hinge reaction Mz Performance index of 5th

category

-

1 1 * * - - UX Deformation in axial direction mm

1 1 * * - - UY Deformation in transverse direction

(transverse bending)

or cable sag for STYP CABL

mm

1 1 * - - - UZ Deformation in transverse direction

(principal bending)

mm

1 1 * - - - RX Rotation in axial direction mrad

1 1 * - - - RY Rotation in transverse direction mrad

1 1 * - - - RZ Rotation in transverse direction mrad

1 1 - - - - ELPX Influence line in global X direction -

1 1 - - - - ELPY Influence line in global Y direction -

1 1 - - - - ELPZ Influence line in global Z direction -

1 1 - - - - ELMX Influence line about global X direction -

1 1 - - - - ELMY Influence line about global Y direction -

1 1 - - - - ELMZ Influence line about global Z direction -

Cable elements (STYP without effect):

- - - * - - NA Average normal force kN

- - - * - - F0 Vertical suspension of cable in load direction mm

- - - * - - L0 Relaxed cable length incl. temperature and

prestrain effects

m

- - - * - - EFFS Effective stiffness including cable sagging -

factor to original E*A/L

-

Spring elements (STYP without effect)

- - - - - - SP Spring forces kN

- - - - - - SPV Spring transverse forces kN

- - - - - - SPX Spring force in global X kN

- - - - - - SPY Spring force in global Y kN

- - - - - - SPZ Spring force in global Z kN

- - - - - - SPM Spring moments kNm

- - - - - - ASP Spring forces area related kN/m2

- - - - - - ASPV Spring transv. forces area related kN/m2

- - - - - - ASPX Spring force per area global X kN/m2

- - - - - - ASPY Spring force per area global Y kN/m2
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D B P C T I Literal Meaning Dim.

- - - - - - ASPZ Spring force per area global Z kN/m2

- - - - - - ASPM Spring moments area related kNm/m2

Nonlinear effects of spring elements (STYP

without effect):

- - - - - - NLEF With nonlinear effects -

- - - - - - NLLS Longitudinal springs in the nonlinear part of

the spring worklaw curve

-

- - - - - - NLLG Longitudinal springs with activated gap -

- - - - - - NLLC Longitudinal springs cracked -

- - - - - - NLLY Longitudinal springs yielding -

- - - - - - NLFR Transverse springs with activated friction -

- - - - - - NLCO Transverse springs with activated cohesion -

- - - - - - NLTG Torsional springs with activated gap -

- - - - - - NLTC Torsional springs cracked -

- - - - - - NLTY Torsional springs yielding -

- - - - - - NLTS Torsional springs in the nonlinear part of

the spring worklaw curve

-

- - - - - - NLGE With geometric nonlinear effects -

- - - - - - NLMS Moving springs -

- - - - - - NLUS With using nonlinear worklaw curve -

- - - - - - NLDM With damping -

- - - - - - NLBT Bit pattern of nonlinear effects -

Results of tendons of QUAD elements (STYP

without effect):

- - - - - - TSI Tendon stress MPa

- - - - - - TP Tendon force kN

- - - - - - AGE Tendon age since prestress d

- - - - - - RELZ Accumulated relaxation of tendons %

- - - - - - TZG Temperature tendon C

- - - - - - THG Temperature duct C

Design of tendons of QUAD elements (STYP

without effect):

- - - - - - SGMA Maximum design stress in tendon MPa

- - - - - - SGMI Minimum design stress in tendon MPa

- - - - - - SGPM Permanent design stress in tendon MPa

- - - - - - SGSW Design stress range in tendon MPa

Loss of prestress

1 1 - - - * EN Axial force N kN

1 1 - - - * EVY Shear force Vy kN
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D B P C T I Literal Meaning Dim.

1 1 - - - * EVZ Shear force Vz kN

1 1 - - - * EMT Torsional moment Mt kNm

1 1 - - - * EMY Bending moment My (principal bending) kNm

1 1 - - - * EMZ Bending moment Mz (transverse bending) kNm

Non-linear stiffnesses

1 1 - - - * EA Non-linear axial stiffness %

1 1 - - - * GAY Non-linear shear stiffness %

1 1 - - - * GAZ Non-linear shear stiffness %

1 1 - - - * GIT Non-linear torsional stiffness %

1 1 - - - * EIY Non-linear bending stiffness %

1 1 - - - * EIZ Non-linear bending stiffness %

1 1 - - - * KPX Plastic strain x %

1 1 - - - * KPY Plastic curvature y 1/m

1 1 - - - * KPZ Plastic curvature z 1/m

Design stress of material

* * * * - * SIGD Minimum stress N/mm2

* * * * - * SIGZ Maximum stress N/mm2

* * * - - * STAU Shear stress N/mm2

* * * - - * SIGV v.Mieses stress N/mm2

* * * - - * SPC Principal compression stress N/mm2

* * * - - * SPT Principal tensile stress N/mm2

* * * * - * SIGU Uniaxial top stress N/mm2

* * * * - * SIGL Uniaxial bottom stress N/mm2

* * * - - * SIGW Stress in welds N/mm2

* * * - - * DECO Decompression stress N/mm2

* * * - - * FACV Shear reduction factor (= linear

elastic/nonlinear lever)

-

* * * - - * SWMT Stress sway of normal stress N/mm2

* * * - - * SWSM Stress sway of shear stress N/mm2

* * * - - * BOND Bond force from difference of longitudinal

forces across length

kN/m

* * * - - * BNDO Shear in dowels kN/m

Design stress of stress point (SPT)

* * * - - * SDPT Minimum stress N/mm2

* * * - - * SZPT Maximum stress N/mm2

* * * - - * STPT Shear stress N/mm2

* * * - - * SVPT v.Mieses stress N/mm2

* * * - - * SPCP Principal compression stress N/mm2
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D B P C T I Literal Meaning Dim.

* * * - - * SPTP Principal tensile stress N/mm2

* * * - - * SWPT Stress sway of normal stress N/mm2

* * * - - * SWSP Stress sway of shear stress N/mm2

Design stress of shear section (CUT)

* * * - - * SNCT Normal stress N/mm2

* * * - - * STCT Shear stress N/mm2

* * * - - * STSL Stress in shear links N/mm2

* * * - - * SPCC Principal compression stress N/mm2

* * * - - * SPTC Principal tensile stress N/mm2

* * * - - * SWCT Stress sway of normal stress N/mm2

* * * - - * SWSC Stress sway of shear stress N/mm2

Design stress of reinforcement material

* * * * - * SDRF Minimum stress in reinforcement N/mm2

* * * * - * SZRF Maximum stress in reinforcement N/mm2

* * * * - * SWRF Longitudinal stress sway N/mm2

* * * - - * SWSL Stress sway for shear links reinforcements N/mm2

Design stress of tendon material

* * * - - * SDTD Minimum stress in tendon N/mm2

* * * - - * SIGP Maximum stress in tendon N/mm2

* * * - - * DSGP Tendon stress sway N/mm2

Design stress of tendons

* * * - - * TDSI Stress in tendon N/mm2

* * * - - * DSIG Tendon stress sway N/mm2

Utilisation level of composit sections

3 - - - - - CEVZ Utilisation of plastic shear resistance

Vz,Ed/Vz,pl,Rd

-

3 - - - - - CEMY Utilisation of plastic moment resistance

My,Ed/My,pl,Rd

-

3 - - - - - CEEL Utilisation elastic (incl. buckling if SCL,el

4)

-

3 - - - - - CSCL Cross-section class -

3 - - - - - CPCL Cross-section class, plastic -

3 - - - - - CECL Cross-section class, elastic -

3 - - - - - CCHK Check -

Utilisation level

* * * * - * TCF Decisive - Total -

* * * - - * SCCB Decisive - Resistance of Cross Section -

* * * * - * SCBN Decisive - Buckling Resistance -
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D B P C T I Literal Meaning Dim.

* * * * - * CSGD σ-dyn Stress range -

Utilisation level of structural steel /

composit section

* * * * - * SCN N Normal force (EN 1993-1-1, 6.2.3, Eq. 6.5

or 6.9)

-

* * * - - * SCVY Vy Shear force (EN 1993-1-1, 6.2.6, Eq. 6.17) -

* * * - - * SCVZ Vz Shear force (EN 1993-1-1, 6.2.6, Eq. 6.17) -

* * * - - * SCMT Mtp Torsion (p)rimary (EN 1993-1-1, 6.2.3,

Eq. 6.23)

-

* * * - - * SCMY My Bending (EN 1993-1-1, 6.2.5, Eq. 6.12) -

* * * - - * SCMZ Mz Bending (EN 1993-1-1, 6.2.5, Eq. 6.12) -

* * * - - * SCMB Mb Warping moment -

* * * - - * SCM2 Mts Torsion (s)econdary (EN 1993-1-1, 6.2.3,

Eq. 6.23)

-

* * * - - * ULSC Classification index (e.g. 1.5 = c/t is in

the mid between SCL 1 and 2)

-

* * * - - * SCL Cross section class -

Utilisation level of concrete

* * * - - * VED Ved/Vrd,max -

* * * - - * TED Ted/Trd,max -

* * * - - * SIG2 σ-II Principal compression stress from shear

force and torsion

-

* * * - - * CSGR σ-s Stress in reinforcements / tendon -

* * * - - * CSGB σ-s Stress in reinforcements -

* * * * - * CAS As-l Longitudinal reinforcements -

* * * - - * CASU As-v Shear reinforcements -

* * * * - * CCW crack Longitudinal reinforcement for crack

width

-

* * * - - * ULT0 τ0 (design threshold) -

Utilisation level of common materials (eg.

timber, not concrete, structural steel,

composit section)

* * * * - * ULN N Normal force -

* * * - - * ULVY Vy Shear force -

* * * - - * ULVZ Vz Shear force -

* * * - - * ULMT Mtp Torsion (p)rimary -

* * * - - * ULMY My Bending -

* * * - - * ULMZ Mz Bending -

* * * - - * ULMB Mb Warping moment -

* * * - - * ULM2 Mts Torsion (s)econdary -
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D B P C T I Literal Meaning Dim.

Utilisation level of common materials (except

concrete)

* * * - - * CSGC Longitudinal compression -

* * * * - * CSGT Longitudinal tension -

* * * - - * CSHE τ Shear stress -

* * * - - * CSGV σ-v Von Mises stress -

Shear Wall Design

* - - - - - SWVT Vertical reinforcement (total) cm2

* - - - - - SWST Shear reinforcement (total) cm2/m

* - - - - - SWL1 Vertical reinforcement in mid zone cm2

* - - - - - SWL2 Vertical reinforcement in edge zone A (+Z) cm2

* - - - - - SWL3 Vertical reinforcement in edge zone B (-Z) cm2

* - - - - - SWS1 Shear reinforcement in wall cm2/m

* - - - - - SWS2 Shear reinforcement in edge zone A (+Z) cm2/m

* - - - - - SWS3 Shear reinforcement in edge zone B (-Z) cm2/m

* - - - - - SWWA Width of edge zone A (+Z) m

* - - - - - SWWB Width of edge zone B (-Z) m

Reinforcements

* * * * - * AS Total reinforcement cm2

* * * * - * AS0 Reinforcement layer 0 cm2

* * * * - * AS1 Reinforcement layer 1 (below) cm2

* * * * - * AS2 Reinforcement layer 2 (above) cm2

.... ....

* * * * - * AS9 Reinforcement layer 9 cm2

* * * * - * ASU Maximum stirrup reinforcement (including

torsional stirrups)

cm2/m

* * * * - * ASU0 Stirrup reinforcement layer 0 (per cut part) cm2/m

.... ....

* * * * - * ASU9 Stirrup reinforcement layer 9 (per cut part) cm2/m

* * * * - * ASUA Stirrup reinforcement layer 10 (per cut part) cm2/m

.... ....

* * * * - * ASUF Stirrup reinforcement layer 15 (per cut part) cm2/m

* * * * - * FASU Design error -

* * * * - * AST Torsion longitudinal reinforcement cm2/m

* * * * - * AST0 Torsional stirrup layer 0 (per cut part) cm2/m

.... ....

* * * * - * AST9 Torsional stirrup layer 9 (per cut part) cm2/m

* * * * - * ASTA Torsional stirrup layer 10 (per cut part) cm2/m
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D B P C T I Literal Meaning Dim.

.... ....

* * * * - * ASTF Torsional stirrup layer 15 (per cut part) cm2/m

* * * * - * FAST Design error -

* * * - - * DHC Compressive zone height design m

* * * - - * DCW Crack width design

(if CW>999 was defined in AQB)

mm

* * * - - * SCF Relative load-bearing capacity -

* * * - - * HL Lever arm of the internal forces m

* * * - - * HVM Calculated shift rule value m

* * * - - * HVMW Shift rule value, considered in reinforcement m

* * * - - * HVMO Shift rule value, not considered in

reinforcement

m

* * * - - - DCN Relative capacity Ni -

* * * - - - DCMY Relative capacity Myi -

* * * - - - DCMZ Relative capacity Mzi -

* * * - - - DCE0 Design strain at center 0/00

* * * - - - DCKY Design curvature y direction 1/km

* * * - - - DCKZ Design curvature z direction 1/km

* * * - - - TE0 Total strain at center 0/00

* * * - - - TKY Total curvature y direction 1/m

* * * - - - TKZ Total curvature z direction 1/m

- * - - - - EMIN Minimum fiber strain eps-x 0/00

- * - - - - EMAX Maximum fiber strain eps-x 0/00

- * - - - - ERMA Minimum strain reinforcement 0/00

- * - - - - ERMI Maximum strain reinforcement 0/00

- * - - - - HC Compressive zone height cm

- * - - - - VCCW Current crack opening mm

- * - - - - DCSN Minimum compression strain 0/00

- * - - - - DCSX Maximum compression strain 0/00

- - 2 - - - PA Axial bedding forces kN/m2

- - 2 - - - PT Lateral bedding forces kN/m2

- - 2 - - - PTY Lateral bedding forces in local y kN/m2

- - 2 - - - PTZ Lateral bedding forces in local z kN/m2

The stresses SIGU and SIGL are uniaxial stresses (e.g. for prestressed concrete) according
to the ratio M/W for the external fibres which were determined by the program AQB. On the
other hand SIGD and SIGZ are minimum and maximum stresses in the total cross section.
The normal stresses for truss elements and cables are represented with SIGU.
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The bond force BOND is calculated from the difference of longitudinal forces per material be-
tween the beam sections. If more than one material exists the total can be calculated (LC MAT
_SUM REF...).

ENER and PIEZ are drawn in the global Z direction with reference to the minimum Z coordinate.
In this cases the geometric scale is the default for UNIT.

Representation

Logical defaults are prescribed for the representation directions of all values. The usual
values are represented along the local y or z axis. Influence lines are drawn with their
components in the global coordinate directions. In special cases (for example the line of vision
is equal to a local axis, but also for moment diagram in USA) all other types of representation
can be selected by using DTYP.

The values are represented always with their real dimension also in the skew directions.

Additional designations are represented at the status lines, if SCHH is not zero. The amount
of the designations can be controlled with STAT. No designations occur, if the distance of the
beam sections becomes smaller than the text height and the check of the text is not activated
(record SCHH REVI).

Beam moments

If shear forces (derivatives of moments) are known in beam sections, a cubic parabola
is drawn to create an engineering line. In this case maximum values may be calculated.
The user has to check these maximum values if the loads include line moments, because
high-order moment lines are generated then. Or more nodes or beam sections have to be
defined. A warning is printed.
Attention: These (maximum) values are generated internally in GRAPHIC/WING. They are
not saved in the database and are not provided for superpositioning and design calculation.

Beam displacements

If rotations (derivatives of displacements) are known in beam sections, a cubic parabola
is drawn to create an engineering line. In this case maximum values may be calculated. The
user has to check these maximum values because these cubic parabola results from the
displacements formulation of Finite Elements Method (solution of minimum of deformations
energy) and each loading (e.g. line loads) requires a high-order line. Or more nodes or beam
sections have to be defined. A warning is printed.
Attention: These (maximum) values are generated internally in GRAPHIC/WING. They are
not saved in the database and are not provided for superpositioning and design calculation.

Beam loading

The loading is represented with its defined distribution considering the load factors, the
gravity loading, the moments due to the eccentric loading and the generated loads.

Point loads are drawn as vectors with UNI2.

Composite cross sections
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A material number (record LC MAT) for SIGU to SIGV must be specified for composite
cross sections. The results can be saved in the database also with a stress point defined in
the program AQUA. Then the designation (literal) of this stress point can be input for MAT.

Internal forces and moments

The internal forces and moments of inherent stresses of the cross section from creep
and shrinkage are added to the internal forces and moments N...MT1, if they are available in
this load case.
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3.44 QUAD – Single Results of QUAD Elements

See also: AND, LC, DSGN, ARRO, ISOL, SECT QUAD

Item Description Unit Default

TYPE Type which is supposed to be represented

DSGN does set only the input values, does not
draw anything

LT -

and further literals from the list

UNIT Scaling of the length of a representation

see record STRU

∗ *

SCHH Text height

see record STRU

cm/LT H6

MIN obsolete, use record SCH2 MIN... − *

MINT obsolete, use record SCH2 MIN... − *

STYP Element type

ELEM Centre of QUAD elements
QUAD Centre of QUAD elements
NODE Nodes of QUAD elements
GAUS Gauss points
FULL NODE + QUAD
E2N Averaging node values, read from element

centre
G2N Averaging node values, read from Gauss

points
ERIN Error estimates in centre
EE2N Averaging node values, read from error es-

timates
BRIC Centre of BRIC elements
BRIK Nodes of BRIC elements

LT *

ND Number of decimal points after comma

see record SCHH ND

−/LT *

FILL Fill type

see record STRU FILL

LT NO

REVI obsolete, use record SCHH REVI − *

DIST obsolete, use record SCH2 BACX, BACY.. − *

Table continued on next page.
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Item Description Unit Default

DANG obsolete − *

LEGX obsolete, use record SCH2 FMVX − *

LEGY obsolete, use record SCH2 FMVY − *

REPR Type of representation

see record STRU REPR

LT DARE

AVER For the group boundaries (visible as contour lines
which are described in record STRU WCON) some
results exist in the nodes of the boundary elements.

NO does not average the results, that is a result
jump

YES does average the results

LT NO

TOTA Sum of the line representation (cuts)

see record NODE TOTA

LT -

OFFZ Offset of the designations for the line representations

Equivalent to BEAM OFFZ

LT MIDD

CDIS Distance of the designations for the area representa-
tions

cm 2.0

COMT Summary of identical texts of an area, if REPR DTXT
is switch on: YES / NO

LT NO

TOTT Texts of the sum

see record NODE TOTT

LT DEFA

PUNT Texts of the punching

DEFA Use all texts
N Text for the node number only
V Text for the force only
B Text for excentricity factor ß only
A Text for the reinforcement (perimeter) only

LT DEFA

Structure values of area elements, e.g. thickness, are plotted with record STRU. For element
loads the record LOAD is used.

The following literals are possible for QUAD TYPE after a calculation with the programs ASE /
TALPA (SYST PESS) / FEABENCH:
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Literal Meaning Dim.

HM Principle moments, magnitude and direction kNm/m

MI Principle moment I kNm/m

MII Principle moment II kNm/m

BM Bending moments in local directions kNm/m

MX Bending moments in local x kNm/m

MY Bending moments in local y kNm/m

MXY Twisting moments in local xy kNm/m

After a cut definition:

MN Bending moment along the cut kNm/m

MT Bending moment perpendicular to the cut kNm/m

MNT Twisting moment at the cut kNm/m

HN Principal membrane forces, magnitude and direction kN/m

NI Principal membrane force n-I kN/m

NII Principal membrane force n-II kN/m

N Membrane forces in local directions kN/m

NX Membrane force in local x kN/m

NY Membrane force in local y kN/m

NXY Membrane shear force in local xy kN/m

IN1 Membrane force - mean value (1st invariant) = 0.5 · (NX+NY) kN/m

IN2 Membrane force - deviator (2nd invariant) = NX ·NY − NXY2 kN/m

After a cut definition:

NN Membrane force in cut direction kN/m

NT Membrane force perpendicular to the cut kN/m

NNT Membrane shear force at the cut kN/m

VR Principal shear force (considered with sign) kN/m

BV Shear forces in local directions (sign) kN/m

VX Shear force in local x (considered with sign) kN/m

VY Shear force in local y (considered with sign) kN/m

AVR Principal shear force (absolute) kN/m

ABV Shear forces (absolute) in local directions kN/m

AVX Shear force |v-x| kN/m

AVY Shear force |v-y| kN/m

After a cut definition:

VN Shear force in cut direction kN/m

VT Shear force perpendicular to the cut kN/m

P Bedding stresses kN/m2

PT Tangential bedding stresses (after ASE) (with direction) kN/m2
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Literal Meaning Dim.

PTX Tangential bedding stress in global X kN/m2

PTY Tangential bedding stress in global Y kN/m2

PTZ Tangential bedding stress in global Z kN/m2

PTT Total of tangential bedding stresses (after ASE, DYNA)

(without direction)

kN/m2

PR Resulting bedding values kN

PTR Resulting tangential bedding kN

PEFF Effective bedding (=Bedding stress/settlement) kN/m3

U Vector of displacements of the QUAD nodes m

UX Displacement global X of the QUAD nodes m

UY Displacement global Y of the QUAD nodes m

UZ,W Displacement global Z of the QUAD nodes m

UXYZ Components of displacements of the QUAD nodes in local

directions

m

UUX Displacement local x of the QUAD nodes m

UUY Displacement local y of the QUAD nodes m

UUZ Displacement local z of the QUAD nodes m

UUXY Displacement of the xy plane of QUAD element m

UUN Displacement in cut direction m

UUT Displacement perpendicular to the cut m

The following literals are possible for TYPE after a linear calculation with the programs ASE /
TALPA (SYST PESS) (stresses N/A M/W):

Literal Meaning Dim.

Equivalent stress 2D:

=
p

SX2 + SY2 − SX · SY + 3 · TXY2

Equivalent stress 3D:

=
Æ

0.5 · ((SX − SY)2 + (SY − SZ)2 + (SZ − SX)2 + 6 · (TXY2 + TYZ2 + TZX2))

SV Maximum equivalent stress

in 10 steps over the thickness

(N/A ± M/W) kN/m2

SVU Upper equivalent stress (N/A − M/W) kN/m2

SVL Lower equivalent stress (N/A + M/W) kN/m2

SVM Equivalent stress on middle

= SV + 3 · (PSGX2 + PSGY2)
(N/A) kN/m2

After a cut definition:

Equivalent stress weld

=
r

σ2⊥ + τ2⊥ + τ2∥

SWNU Upper equivalent stress weld

=
p

STU2 + TTM2 + SNTU2
(N/A − M/W) kN/m2
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Literal Meaning Dim.

SWNL Lower equivalent stress weld

=
p

STL2 + TTM2 + SNTL2
(N/A + M/W) kN/m2

SWNM Equivalent stress weld on middle

=
p

STM2 + TTM2 + SNTM2
(N/A) kN/m2

After a cut definition:

Equivalent stress weld (EN 1993-1-8,

4.5.3.2)

=
r

σ2⊥ + 3∗ (τ2⊥ + τ2∥ )

S3NU Upper equivalent stress weld

=
Æ

STU2 + 3∗ (TTM2 + SNTU2)
(N/A − M/W) kN/m2

S3NL Lower equivalent stress weld

=
Æ

STL2 + 3∗ (TTM2 + SNTL2)
(N/A + M/W) kN/m2

S3NM Equivalent stress weld on middle

=
Æ

STM2 + 3∗ (TTM2 + SNTM2)
(N/A) kN/m2

HTAU Principal shear stress tau-xy-max (maximum

membrane shear stress):

kN/m2

=
Æ

(0.5 · (SY − SX))2 + TXY2

HTUU Upper principal shear stress (N/A − M/W) kN/m2

HTUL Lower principal shear stress (N/A + M/W) kN/m2

HTUM Principal shear stress on middle (N/A) kN/m2

Literal Meaning Dim.

Principal stresses with N/A ± M/W:

SPT Maximum principal tensile stress kN/m2

SPTX Principal tensile stress in local x kN/m2

SPTY Principal tensile stress in local y kN/m2

SPC Maximum principal compressive stress kN/m2

SPCX Principal compressive stress in local x kN/m2

SPCY Principal compressive stress in local y kN/m2

Linear principal slab shear stress with 1.5 · V/b · h:

SSIG considered with sign kN/m2

ASSG absolute kN/m2

Middle shear stress with V/A:

HTM Shear stress from principal shear force (considered with

sign)

kN/m

NTM Shear stress from shear forces in local directions (sign) kN/m

TXM Shear stress from shear force in local x (considered with

sign)

kN/m

TYM Shear stress from shear force in local x (considered with

sign)

kN/m
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Literal Meaning Dim.

AHTM Shear stress from principal shear force (absolute) kN/m

ANTM Shear stress from absolute shear forces in local directions kN/m

ATXM Shear stress from shear force |v-x| kN/m

ATYM Shear stress from shear force |v-y| kN/m

After a cut definition:

TNM Shear stress in cut direction kN/m

TTM Shear stress perpendicular to the cut kN/m

Stresses in the middle with N/A:

HSM Plane principal stresses kN/m2

SIM Plane principal stress I kN/m2

SIIM Plane principal stress II kN/m2

NSM Stresses in local directions kN/m2

SXM Stress in local x kN/m2

SYM Stress in local y kN/m2

TXYM Membrane shear stress in xy plane kN/m2

IS1M Stress mean value (1st invariant)

= 0.5 · (SXM + SYM)
kN/m2

IS2M Stress deviator (2nd invariant)

= SXM · SYM − TXYM2
kN/m2

After a cut definition:

SNM Stress in cut direction kN/m2

STM Stress perpendicular to the cut kN/m2

SNTM Membrane shear stress nt at the cut kN/m2

Upper stresses with N/A − M/W:

HSU Upper plane principal stresses kN/m2

SIU Upper plane stress I kN/m2

SIIU Upper plane stress II kN/m2

NSU Upper stresses in local directions kN/m2

SXU Upper stress in local x kN/m2

SYU Upper stress in local y kN/m2

TXYU Upper membrane shear stress xy kN/m2

IS1U Upper stress mean value (1st invariant)

= 0.5 · (SXU + SYU)
kN/m2

IS2U Upper stress deviator (2nd invariant)

= SXU · SYU − TXYU2
kN/m2

After a cut definition:

SNU Upper stress in cut direction kN/m2

STU Upper stress perpendicular to the cut kN/m2
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Literal Meaning Dim.

SNTU Upper membrane shear stress nt at cut kN/m2

Lower stresses with N/A+M/W:

HSL Lower plane principal stresses kN/m2

SIL Lower plane principal stress I kN/m2

SIIL Lower plane principal stress II kN/m2

NSL Lower stresses in local directions kN/m2

SXL Lower stress in local x kN/m2

SYL Lower stress in local y kN/m2

TXYL Lower membrane shear stress xy kN/m2

IS1L Lower stress mean value (1st invariant)

= 0.5 · (SXL + SYL)
kN/m2

IS2L Lower stress deviator (2nd invariant)

= SXL · SYL − TXYL2
kN/m2

After a cut definition:

SNL Lower stress in cut direction kN/m2

STL Lower stress perpendicular to the cut kN/m2

SNTL Lower membrane shear stress nt at cut kN/m2

The following literals are possible for TYPE after a non-linear calculation with the programs
ASE:

Literal Meaning Dim.

ENU Total top strain 0/00

EXU Total top strain in local x 0/00

EYU Total top strain in local y 0/00

EXYU Total top strain xy 0/00

ENL Total bottom strain 0/00

EXL Total bottom strain in local x 0/00

EYL Total bottom strain in local y 0/00

EXYL Total bottom strain xy 0/00

EPSU Total top principal strain 0/00

EIU Total top principal strain, direction I 0/00

EIIU Total top principal strain, direction II 0/00

EPSL Total bottom principal strain 0/00

EIL Total bottom principal strain, direction I 0/00

EIIL Total bottom principal strain,direction II 0/00

EVU Total top equivalent strain 0/00

EVL Total bottom equivalent strain 0/00

After a cut definition:
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Literal Meaning Dim.

EPNU Total top strain in cut direction 0/00

EPTU Total top strain perpendicular to the cut 0/00

EPNL Total bottom strain in cut direction 0/00

EPTL Total bottom strain perpendicular to cut 0/00

ECON Maximum concrete compression strain 0/00

EREC Minimum averaged reinforcement strain, including

(pre)strains from temperature and creep according to work

law

0/00

ERET Maximum averaged reinforcement strain, including

(pre)strains from temperature and creep according to work

law

0/00

EPSR Maximum reinforcement strain in the crack 0/00

SMU Non-linear top reinforcement stress kN/m2

SML Non-linear bottom reinforcement stress kN/m2

SMUM Non-linear top maximum reinforcement stress kN/m2

SMLM Non-linear bottom maximum reinforcement stress kN/m2

EPSC Minimum averaged steel strain, including (pre)strains from

temperature and strain loads according to work law

0/00

EPST Maximum averaged steel strain, including (pre)strains from

temperature and strain loads according to work law

0/00

WRK1 Wrinkle compression strain 1st direction (displayed in

direction across to compression)

0/00

WRK2 Wrinkle compression strain 2nd direction (displayed in

direction across to compression)

0/00

FLSD Minimum strain of layered material (compression) 0/00

FLSZ Maximum strain of layered material (tension) 0/00

FLYC Maximum compression stress of layered material kN/m2

FLYT Maximum tensile stress of layered material kN/m2

S2UN Non-linear top stress kN/m2

S2UX Non-linear top stress in local x kN/m2

S2UY Non-linear top stress in local y kN/m2

S2UT Non-linear top shear stress xy kN/m2

S2LN Non-linear bottom stress kN/m2

S2LX Non-linear bottom stress in local x kN/m2

S2LY Non-linear bottom stress in local y kN/m2

S2LT Non-linear bottom shear stress xy kN/m2

S2U Non-linear top principal stress kN/m2

S21U Non-linear top principal stress, direction I kN/m2

S22U Non-linear top principal stress, direction II kN/m2
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Literal Meaning Dim.

S2L Non-linear bottom principal stress kN/m2

S21L Non-linear bottom principal stress, direction I kN/m2

S22L Non-linear bottom principal stress,direction II kN/m2

S2VU Non-linear top equivalent stress kN/m2

S2VL Non-linear bottom equivalent stress kN/m2

After a cut definition:

S2NU Non-linear top stress in cut direction kN/m2

S2TU Non-linear top stress perpendicular to the cut kN/m2

S2SU Non-linear top membrane shear stress in cut direction kN/m2

S2NL Non-linear bottom stress in cut direction kN/m2

S2TL Non-linear bottom stress perpendicular to cut kN/m2

S2SL Non-linear bottom membrane shear stress in cut direction kN/m2

YIEL Value of yield function (after TALPA) -

YIEK Value of yield function (after ASE) -

PLDU Upper plastification depth mm

PLDL Lower plastification depth mm

YIE2 Deviatoric hardening variable -

YIE3 Swelling strain - volumetric increment -

YIE4 Volumetric hardening variable -

YIE5 Isotropic preconsolidation stress -

VRAT Void ratio -

DVTE Damage variable tension -

DVCO Damage variable compression -

MOFA Mobilized friction angle -

UTIL Utilisation level -

ACCU Accuracy indicator -

MODA Mobilized dilatancy angle -

BPDS Bit pattern for damage state (1=active crack) -

CRAC Current crack opening mm

CRA1 Hardening variable fault 1 -

CRA2 Hardening variable fault 2 -

CRA3 Hardening variable fault 3 -

TCR1 Damage variable tension fault 1 -

TCR2 Damage variable tension fault 2 -

TCR3 Damage variable tension fault 3 -

CCR1 Current crack opening fault 1 mm

CCR2 Current crack opening fault 2 mm
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Literal Meaning Dim.

CCR3 Current crack opening fault 3 mm

STV1 State variable 1 -

STV2 State variable 2 -

STV3 State variable 3 -

STV4 State variable 4 -

STV5 State variable 5 -

STV6 State variable 6 -

STV7 State variable 7 -

STV8 State variable 8 -

STV9 State variable 9 -

SV10 State variable 10 -

HYFS Hydration stiffness MPa

HYFT Hydration tensile strength MPa

HYFC Hydration compressive strength MPa

HYFK Hydration factor -

HYRT Utilisation factor hydration tensile strength -

HYRC Utilisation factor hydration compressive strength -

WRU Upper crack direction -

WRL Lower crack direction -

WUMX Maximum upper crack width mm

WLMX Maximum lower crack width mm

CDX Minimum compression depth in local x m

CDY Minimum compression depth in local y m

CD1 Minimum compression depth at least pressed uniaxial m

CD2 Minimum compression depth pressed biaxial m

SIGC Maximum concrete compression stress kN/m2

SIGT Maximum concrete tension in the concrete layers kN/m2

The following literals are possible for TYPE after a calculation with the program TALPA (SYST
PAIN , AXIA):

Literal Meaning Dim.

HS3D Three-dimensional principal stresses kN/m2

S3D1 Three-dimensional principal stress I kN/m2

S3D2 Three-dimensional principal stress II kN/m2

S3D3 Three-dimensional principal stress III kN/m2

HS Plane principal stresses (without part σ-z) kN/m2

SI Plane principal stress I (without part σ-z) kN/m2
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Literal Meaning Dim.

SII Plane principal stress II (without part σ-z) kN/m2

NS Stresses in local directions kN/m2

SX Stress in local x kN/m2

SY Stress in local y kN/m2

SZ Stress in local z kN/m2

TXY Membran shear stress xy kN/m2

IS1 Stress mean value (1st invariant) kN/m2

IS2 Stress deviator (2nd invariant) kN/m2

SIGV Equivalent stress kN/m2

After a cut definition:

SN Stress in cut direction kN/m2

ST Stress perpendicular to the cut kN/m2

SNT Membrane shear stress nt at the cut kN/m2

The following literals are possible for TYPE after a calculation with the program BEMESS:

Literal Meaning Dim.

Multilayer design:

MAS Reinforcement cm2/m

MASS Stirrup reinforcement cm2/m2

Multilayer design with strain calculation (SLS):

MWK Crack width mm

MSR Stress range N/mm2

MSMA Maximum SLS design steel stress N/mm2

MSMI Minimum SLS design steel stress N/mm2

Baumann design:

ASU Upper reinforcement cm2/m

ASUH Upper principal reinforcement cm2/m

ASUQ Upper transverse reinforcement cm2/m

ASUI Upper 3rd reinforcement layer cm2/m

ASUM Upper maximum reinforcement cm2/m

ASUR Ratio upper principal/transverse reinforcement -

ASUX Upper reinforcement index per element (netto, without

constructive parts)

kg

ASL Lower reinforcement cm2/m

ASLH Lower principal reinforcement cm2/m

ASLQ Lower transverse reinforcement cm2/m

ASLI Lower 3rd reinforcement layer cm2/m
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Literal Meaning Dim.

ASLM Lower maximum reinforcement cm2/m

ASLR Ratio lower principal/transverse reinforcement -

ASLX Lower reinforcement index per element (netto, without

constructive parts)

kg

AS Total reinforcement disks cm2/m

ASH Principal reinforcement disks cm2/m

ASQ Transverse reinforcement disks cm2/m

ASI 3rd reinforcement layer disks cm2/m

ASM Maximum reinforcement disks cm2/m

ASV Ratio principal/transverse reinforcement disks -

ASX Reinforcement index disks per element (netto, without

constructive parts)

kg

ASSB Stirrup reinforcement cm2/m2

PUNC Punching -

ASPS Punching and stirrup reinforcement cm2/m2

ASSE Stirrup reinforcement/element cm2

ASSX Stirrup reinforcement index per element (netto, without

constructive parts)

kg

ASER Error in the design with program BEMESS -

TAU0 Design shear stress tau=V/(b·z) or tau=V/(b·d) N/mm2

ZMIN Minimum lever arm m

VEDR max.VED / VRDmax -

UTIC Maximum utilisation fatigue check concrete -

VSD Maximum design shear force VSD kN

COTT Maximum cot-theta -

HVMW Shift rule value, considered in reinforcement m

HVMO Shift rule value, not considered in reinforcement m

DCSA Decompression strain in the direction of tendons (above

the tendon)

0/00

DCSB Decompression strain in the direction of tendons (below

the tendon)

0/00

DCSM Maximum decompression strain in the direction of tendons 0/00

Info reinforcement bending design only:

ABU Upper reinforcement cm2/m

ABUH Upper principal reinforcement cm2/m

ABUQ Upper transverse reinforcement cm2/m

ABUI Upper 3rd reinforcement layer cm2/m

ABUM Upper maximum reinforcement cm2/m

Info reinforcement bending design only:
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Literal Meaning Dim.

ABL Lower reinforcement cm2/m

ABLH Lower principal reinforcement cm2/m

ABLQ Lower transverse reinforcement cm2/m

ABLI Lower 3rd reinforcement layer cm2/m

ABLM Lower maximum reinforcement cm2/m

Info reinforcement bending design only:

AB Total reinforcement disks cm2/m

ABH Principal reinforcement disks cm2/m

ABQ Transverse reinforcement disks cm2/m

ABI 3rd reinforcement layer disks cm2/m

ABM Maximum reinforcement disks cm2/m

Info reinforcement if increased due to shear:

AIU Upper reinforcement cm2/m

AIUH Upper principal reinforcement cm2/m

AIUQ Upper transverse reinforcement cm2/m

AIUI Upper 3rd reinforcement layer cm2/m

AIUM Upper maximum reinforcement cm2/m

Info reinforcement if increased due to shear:

AIL Lower reinforcement cm2/m

AILH Lower principal reinforcement cm2/m

AILQ Lower transverse reinforcement cm2/m

AILI Lower 3rd reinforcement layer cm2/m

AILM Lower maximum reinforcement cm2/m

Info reinforcement if increased due to shear:

AI Total reinforcement disks cm2/m

AIH Principal reinforcement disks cm2/m

AIQ Transverse reinforcement disks cm2/m

AII 3rd reinforcement layer disks cm2/m

AIM Maximum reinforcement disks cm2/m

Info reinforcement to satisfy shear without stirrups:

AWU Upper reinforcement cm2/m

AWUH Upper principal reinforcement cm2/m

AWUQ Upper transverse reinforcement cm2/m

AWUI Upper 3rd reinforcement layer cm2/m

AWUM Upper maximum reinforcement cm2/m

Info reinforcement to satisfy shear without stirrups:

AWL Lower reinforcement cm2/m
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Literal Meaning Dim.

AWLH Lower principal reinforcement cm2/m

AWLQ Lower transverse reinforcement cm2/m

AWLI Lower 3rd reinforcement layer cm2/m

AWLM Lower maximum reinforcement cm2/m

Info reinforcement to satisfy shear without stirrups:

AW Total reinforcement disks cm2/m

AWH Principal reinforcement disks cm2/m

AWQ Transverse reinforcement disks cm2/m

AWI 3rd reinforcement layer disks cm2/m

AWM Maximum reinforcement disks cm2/m

Design moments of slabs:

DMU Upper reinforcement kNm/m

DMUH Upper principal reinforcement kNm/m

DMUQ Upper transverse reinforcement kNm/m

DMUI Upper 3rd reinforcement layer kNm/m

Design moments of slabs:

DML Lower reinforcement kNm/m

DMLH Lower principal reinforcement kNm/m

DMLQ Lower transverse reinforcement kNm/m

DMLI Lower 3rd reinforcement layer kNm/m

Decisive design check:

DCU Upper reinforcement -

DCUH Upper principal reinforcement -

DCUQ Upper transverse reinforcement -

DCUI Upper 3rd reinforcement layer -

Decisive design check:

DCL Lower reinforcement -

DCLH Lower principal reinforcement -

DCLQ Lower transverse reinforcement -

DCLI Lower 3rd reinforcement layer -

Decisive design check:

DC Total reinforcement disks -

DCH Principal reinforcement disks -

DCQ Transverse reinforcement disks -

DCI 3rd reinforcement layer disks -

DCV Stirrup reinforcement disks -
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Literal Meaning Dim.

After a stress calculation according to theory of

elasticity:

SMIU Upper minimum stresses N/mm2

SMAU Upper maximum stresses N/mm2

SMIL Lower minimum stresses N/mm2

SMAL Lower maximum stresses N/mm2

TAUM Minimum shear stresses N/mm2

VSMA Maximum v.Mieses stress N/mm2

VSMU Upper v.Mieses stress N/mm2

VSML Lower v.Mieses stress N/mm2

Stress ranges of material (eg. steel)

SDU Upper stress range N/mm2

SDL Lower stress range N/mm2

SDUI Upper minimum stress in direction of stress range N/mm2

SDLI Lower minimum stress in direction of stress range N/mm2

SDUA Upper maximum stress in direction of stress range N/mm2

SDLA Lower maximum stress in direction of stress range N/mm2

SDPU Upper permanent stress in direction of stress range N/mm2

SDPL Lower permanent stress in direction of stress range N/mm2

After a strain calculation (SLS):

WKUM Maximum top crack width design mm

WKU1 Top crack width design 1st layer mm

WKU2 Top crack width design 2nd layer mm

WKU3 Top crack width design third layer mm

WKLM Maximum bottom crack width design mm

WKL1 Bottom crack width design 1st layer mm

WKL2 Bottom crack width design 2nd layer mm

WKL3 Bottom crack width design third layer mm

WKM Maximum crack width design disks mm

WK1 Crack width design 1st layer disks mm

WK2 Crack width design 2nd layer disks mm

WK3 Crack width design third layer disks mm

Stress ranges of reinforcements

SRMA Maximum stress range N/mm2

SRUM Maximum top stress range N/mm2

SRU1 Top stress range 1st layer N/mm2

SRU2 Top stress range 2nd layer N/mm2
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Literal Meaning Dim.

SRU3 Top stress range third layer N/mm2

SRLM Maximum bottom stress range N/mm2

SRL1 Bottom stress range 1st layer N/mm2

SRL2 Bottom stress range 2nd layer N/mm2

SRL3 Bottom stress range 3rd layer N/mm2

SSR Stirrup stress range N/mm2

SSMA Maximum SLS design steel stress N/mm2

SSUM Maximum top SLS design steel stress N/mm2

SSU1 Top SLS design steel stress 1st layer N/mm2

SSU2 Top SLS design steel stress 2nd layer N/mm2

SSU3 Top SLS design steel stress 3rd layer N/mm2

SSLM Maximum bottom SLS design steel stress N/mm2

SSL1 Bottom SLS design steel stress 1st layer N/mm2

SSL2 Bottom SLS design steel stress 2nd layer N/mm2

SSL3 Bottom SLS design steel stress 3rd layer N/mm2

SSS Maximum stirrup SLS design steel stress N/mm2

CPM Maximum SLS design concrete pressure N/mm2

CPU Maximum top SLS design concrete pressure N/mm2

CPL Maximum bottom SLS design concrete pressure N/mm2

SDTM Maximum skew principal design tensile stress N/mm2

SDTX Maximum skew principal design tensile stress x N/mm2

SDTY Maximum skew principal design tensile stress y N/mm2

OPTG Optimal element size -

After a cross section calculation with program AQUA / AQB:

CSX Stress of cross section in beam longitudinal direction N/mm2

CTAU Shear stress vector of cross section N/mm2

CTAC Shear stress components of cross section N/mm2

CTXY Shear stress component XY of cross section N/mm2

CTXZ Shear stress component XZ of cross section N/mm2

CTAN Shear stress of cross section in cut direction N/mm2

CTAT Shear stress of cross section perpendicular to the cut N/mm2

The following literals are possible for TYPE after a calculation with the program HASE:

Literal Meaning Dim.

SH0 Stiffness on halfspace surface MPa

SH1 Stiffness 1 m below the halfspace surface MPa

SH2 Stiffness 2 m below the halfspace surface MPa
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Literal Meaning Dim.

SH3 Stiffness 3 m below the halfspace surface MPa

SH5 Stiffness 5 m below the halfspace surface MPa

SH10 Stiffness 10 m below the halfspace surface MPa

SH15 Stiffness 15 m below the halfspace surface MPa

SH20 Stiffness 20 m below the halfspace surface MPa

SH30 Stiffness 30 m below the halfspace surface MPa

The following literals are possible for TYPE after a calculation with the programs HYDRA /
DOLFYN:

Literal Meaning Dim.

TEMP Temperature K

TMPK Temperature C

H Potential m

HF Potential with free surface m

PH Piezometric height m

PRES Pressure kN/m2

PREX Resulting pressure on area in global X kN/m2

PREY Resulting pressure on area in global Y kN/m2

PREZ Resulting pressure on area in global Z kN/m2

PS Pressure of saturation of steam (from temperature) Pa

NFL Fluid velocity in nodes (from DOLFYN) m/sec

NFLK Fluid velocities in nodes in components (from DOLFYN ) m/sec

NFLX Fluid velocity in nodes in X (from DOLFYN) m/sec

NFLY Fluid velocity in nodes in Y (from DOLFYN) m/sec

NFLZ Fluid velocity in nodes in Z (from DOLFYN) m/sec

FL Fluid velocity (from HYDRA) m/sec

FLKO Fluid velocities in components (from HYDRA) m/sec

FLX Fluid velocitiy in X (from HYDRA) m/sec

FLY Fluid velocitiy in Y (from HYDRA) m/sec

FLZ Fluid velocitiy in Z (from HYDRA) m/sec

PA Particle velocity m/sec

PAKO Particle velocities in components m/sec

PAX Particle velocity in X m/sec

PAY Particle velocity in Y m/sec

PAZ Particle velocity in Z m/sec

HT Heat flux m/sec

HTKO Heat flux in components m/sec
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Literal Meaning Dim.

HTX Heat flux in X m/sec

HTY Heat flux in Y m/sec

HTZ Heat flux in Z m/sec

Q Flow quantities l/sec

TK Transmittivity dependent on load case (H-Z)·K m2/sec

QN Flow quantities in nodes l/sec

HEAT Heat quantities in nodes W

TOHT Total flux W

LFR Liquid fraction -

MUET Turbulent viscosity kNsec/m2

TE Turbulent kinetic energy m2/sec2

TDN Turbulent dissipationrate m2/sec3

HOPT Boundary layer m

AGE Effective Age h

HDGR Hydration degree -

SMOK Smoke concentration g/m3

Element type (STYP):

The quadrilateral elements in SOFiSTiK includes five Gauss points. Four points are located
near the corners and one point in the middle of element.
The point in the middle corresponds to the value ’Centre of QUAD elements’ (STYP QUAD).
For some non-linear results, it is possible to printout with ’Gauss points’ (STYP GAUS) the
values of the four Gauss points which are located near the corners.
In order to get a smoothed distribution of these values of the four Gauss points which are lo-
cated near the corners, WING is able to calculate an averaged value of all Gauss points in the
node which is important for cuts or isolines. This value is called ’Averaging node values, read
from Gauss points’ (STYP G2N).
The programs for the analysis (eg. ASE) calculate the nodal values using an extrapolation of
the values of the four Gauss points into the nodes and average them about all adjacent ele-
ments. In WING it is value ’Nodes of QUAD elements’ (STYP NODE).
Sometimes the programs do not determine values in the nodes, e.g. in the case of a superpo-
sition only for ’ETYP QUAD’ in program MAXIMA and missing input ’ETYP QNOD’ for values in
the nodes although these nodal values are necessary for the graphical presentation of isolines
or cuts. In such cases it makes sense to calculate temporarily the nodal values of the ’Centre
of QUAD elements’ by shifting the value of the centre into the nodes. Subsequently, this value
is averaged about all adjacent elements. This value is called ’Averaging node values, read
from element centre’ (STYP E2N).
The programs of the analysis are able to calculate error estimates in the centre of the elements.
These values are the ’Error estimates in centre’ (STYP ERIN).
However, since no error estimates are calculated in the nodes by the programs during analy-
sis, WING can determine them similarly to the STYP E2N. This corresponds to the ’averaging
node values, read from error estimates’ (STYP EE2N).
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The volume elements are correspondingly used, however, they can have up to eight Gauss
points.
The point in the middle of the volume element corresponds to the value ’Centre of BRIC ele-
ments’ (STYP BRIC).
The nodal values of the BRIC elements which are calculated with the programs of the analysis
are output with ’Nodes of BRIC elements’ (STYP BRIK).

Representation as Tensor / Vector (REPR DVEC,DARE,DREP,DTXT):

• A line in the corresponding length is drawn in its real size in the two projected directions
(see record VIEW) for TYPE HM, HN, HS, BM, NS, N, HSU, HSL, EPSU, EPSL, SIIU,
SIIL, S2U, S2L, WU, WL, WRU, WRL as well as ASL, ASU. Negative values get short limit
lines for the differentiation. The value is measurable as long as the effect direction is not
perpendicular to the drawing sheet.

• The vector of the flow velocities is drawn in its projected direction for TYPE FL, PA and Q.

• All other (single) values are drawn in their effective direction. Also isolines, cuts and fill area
are possible here.

• An error estimate can be printed with STYP ERIN for TYPE HM, MX, MY, MXY, BV, VX, VY,
HN, NX, NY, NS, SX, SY, SZ, TXY and OPTG, if it was requested for the calculation.

The punching results (TYPE PUNC, ASPS) use the colour C14 (record COLO) for the text, the
colour C4 for the drawing of the column cross section or the enlarged column head and the
colour C13 for the punching circle. An input for a minimum value (record SCH2 item MIN1)
which should be represented is compared with the support reaction.

Representation at Isolines (REPR DISO)

The isolines are calculated one element at a time from the nodal values and drawn.
The isolines are defined within each element with a hyperbola. The lines are straight, if the
part of the hyperbola is small.

The designation of the isolines occurs in such a way that the text is readable so called uphill.
A designation must be input explicitly with SCHH, if more than 50 isoline values are active.

The isolines may be designated in intervals (DTXT). GRAPHIC searches for favourable posi-
tions within subareas whose size has to be defined via CDIS. The program does not search
for closed lines to designate the isolines. CDIS acts only to the designation of the isolines with
the same value. An overwriting can not be prevented always in the case of a different level.

The TYPE FLIE is only possible after a non-linear calculation (programs TALPA, ASE-IV). Usu-
ally then the item FROM should be input with zero. In this case only the plasticized areas are
represented.

The types ASUM and ASLM are suitable for reinforcement drawings, if reinforcement mats
should be used. For reinforcement mats with transverse reinforcement it is helpful to designate
the elements with QUAD ASUR and ASLR additionally, if the transverse reinforcements is
larger than 20 percent.

A reinforcement representation as isolines or in cuts is only reasonable, if the positioning of the
reinforcement (direction) is equal in all used elements.
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Either the values of the nodes are directly available or the values are determined from the
element values. This may be controlled with an input for STYP.

Representation at Cuts (REPR DCUT)

All active DRAW elements with an input for DTYP are cut with the structure (only QUAD
elements). The results are represented as status lines along the cuts. The status lines can be
marked and/or generated as areas. If only one fill pattern was defined, the colours C13 and
C14 and this fill pattern are used.

Some values can be transformed into the directions of the cut. In this case N is the direction of
the cutting line and T is the direction in the element plane perpendicular to the cut.

Figure 3.11: Directions of the cut

After a cut definition, weld seam stresses are also available (TYPE SWNU, SWNL, SWNM,
S3NU, S3NL, S3NM).
As GRAPHIC does not know the exact geometry of the weld seam, the required values are
approximated from the plate on which the cut lies. The following assumptions are made:

• Thickness of weld seam = Thickness of the cut plate (area A = t∗1m)

• σ⊥ = Normal stress in the plate that acts perpendicular to the cut (perpendicular to the weld
seam)

• τ∥ = Shear stress that lies in the plane of the plate, acting in the direction of the cut

• τ⊥ = Shear stress resulting from the shear forces V and Vy, acting in the cutting direction

GRAPHIC calculates the stresses of the QUAD elements (plate) via N/A±M/W. In this context,
middle (TYPE SWNM, S3NM) means that only the part N/A (slab centre) is used.
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3.45 ISOL – Representation of Isolines

See also: AND, LC, DSGN, ARRO, QUAD, SECT ISOL

Item Description Unit Default

TYPE Type which is supposed to be represented

DSGN does set only the input values, does not
draw anything

LT *

and further literals see record QUAD TYPE

FROM see record FILL ISOL FROM ∗ *

TO see record FILL ISOL TO ∗ *

INC see record FILL ISOL INC ∗ *

SCHH Text height

see record STRU

cm/LT H6

STYP Element type

see record QUAD STYP

LT NODE

CINC Increment of the designation

<0 Every nth isoline
>0 Increment in the dimension of TYPE

∗ -1

CDIS Minimum distance of two designations with the same
value

cm 5.0

number of decimal points after comma

ND Number of decimal points after comma

see record SCHH ND

−/LT *

FILL Fill type

see record STRU FILL

LT NO

AVER Averaging at the group boundaries

see record QUAD AVER

LT NO

Table continued on next page.
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Item Description Unit Default

EXTR Designation of extreme values

NO No designation
GLOB does designate the global extreme values

(the smallest and the largest value in the
picture)

GMAX does designate only the largest value in the
picture

LOCA does designate the local extreme values
(all nodes with the smallest or largest value
in comparison to their neighbour nodes

LMAX does designate only the nodes with the
largest value in comparison to their neigh-
bour nodes

LT LOCA
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3.46 SECT – Representation at Cuts

See also: AND, Information, MOVE, DRAW, LC, DSGN, ARRO,
QUAD, ISOL SECT

Item Description Unit Default

TYPE Type which is supposed to be represented

DSGN does set only the input values, does not
draw anything

LT *

and further literals see record QUAD TYPE

UNIT Scaling of the length of a representation

see record STRU

−/LT *

SCHH Text height

see record STRU

cm/LT H6

UMIN obsolete, use record SCH2 MIN... − *

UMAX obsolete, use record DSGN LMAX − *

STYP Element type

see record QUAD STYP

LT NODE

ND Number of decimal points after comma

see record SCHH ND

−/LT *

DTYP Representation direction

see record DSGN DTYP

LT *

FILL Fill type

see record STRU FILL

LT NO

STAT Designation at intermediate values

see record BEAM STAT

LT MAX

RSCH obsolete, use record QUAD TOTA −

AVER Averaging at the group boundaries

see record QUAD AVER

LT NO
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3.47 BRIC – Results at Volume Elements

See also: AND, LC, DSGN, ARRO, ISOL, SECT BRIC

Item Description Unit Default

TYPE Type which is supposed to be represented

DSGN does set only the input values, does not
draw anything

LT -

and further literals from the list

UNIT Scaling of the length of a representation

see record STRU

∗ *

SCHH Text height

see record STRU

cm/LT *

MIN obsolete, use record SCH2 MIN... − *

STYP Element type

ELEM Centre of BRIC elements
BRIC Centre of BRIC elements
NODE Nodes of BRIC elements
GAUS Gauss points
FULL NODE + BRIC
E2N Averaging node values, read from element

centre
G2N Averaging node values, read from Gauss

points
ERIN Error estimates in centre
EE2N Averaging node values, read from error es-

timates

LT *

ND Number of decimal points after comma

see record SCHH ND

−/LT *

FILL Fill type

see record STRU FILL

LT NO

REPR Type of representation

see record STRU REPR

LT *

Table continued on next page.
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Item Description Unit Default

AVER For the group boundaries (visible as contour lines
which are described in record STRU WCON) some
results exist in the nodes of the boundary elements.

NO does not average the results, that is a result
jump

YES does average the results

LT NEIN

TOTA Sum of the line representation (cuts)

see record NODE TOTA

LT -

TOTT Texts of the sum

see record NODE TOTT

LT DEFA

Structure values of volume elements, e.g. material numbers, are plotted with record STRU.
For element loads the record LOAD is used.

The following literals are possible for BRIC TYPE after a calculation with the programs TALPA
/ ASE:

Records Meaning Dim.

Spatial (3D) stresses:

HS 3D Principal stresses kN/m2

SI 3D Principal stress, direction I kN/m2

SII 3D Principal stress, direction II kN/m2

SIII 3D Principal stress, direction III kN/m2

SIGV v.Mieses stress kN/m2

IS1 1st stress invariant kN/m2

IS2 2nd stress invariant kN/m2

NS Stresses in global directions kN/m2

SX Stress in global X kN/m2

SY Stress in global Y kN/m2

SZ Stress in global Z kN/m2

TXY Shear stress tau xy kN/m2

TXZ Shear stress tau xz kN/m2

TYZ Shear stress tau yz kN/m2

2D stresses on planes of volume elements:

HSP 2D Principal stresses kN/m2

SIP 2D Principal stress, direction I kN/m2

SIIP 2D Principal stress, direction II kN/m2

HSX 2D Principal stresses on YZ-plane kN/m2
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Records Meaning Dim.

HSY 2D Principal stresses on XZ-plane kN/m2

HSZ 2D Principal stresses on XY-plane kN/m2

PNS Stresses in local directions kN/m2

SXP Stress in local X kN/m2

SYP Stress in local Y kN/m2

SZP Stress in local Z kN/m2

TXYP Shear stress tau xy kN/m2

TXZP Shear stress tau xz kN/m2

TYZP Shear stress tau yz kN/m2

After a cut definition:

SNP Stress in cut direction kN/m2

STP Stress perpendicular to the cut kN/m2

Non-linear results of reinforcement:

NLS Non-linear stress reinforcement kN/m2

NLS1 Non-linear stress reinforcement 1 kN/m2

NLS2 Non-linear stress reinforcement 2 kN/m2

NLS3 Non-linear stress reinforcement 3 kN/m2

NLSM Maximum non-linear stress reinforcement kN/m2

MXCT Maximum concrete tensile stress kN/m2

MXCC Maximum concrete compression stress kN/m2

ARS Average reinforcement strain 0/00

ARS1 Average reinforcement strain 1 0/00

ARS2 Average reinforcement strain 2 0/00

ARS3 Average reinforcement strain 3 0/00

ARSM Maximum average reinforcement strain 0/00

CD Crack strain in crack directions 0/00

CD1 Crack strain in crack direction 1 0/00

CD2 Crack strain in crack direction 2 0/00

CD3 Crack strain in crack direction 3 0/00

CDM Maximum crack strain 0/00

YIEL Value of yield function -

YIE2 Deviatoric hardening variable -

YIE3 Volumetric increment of swelling strain -

YIE4 Volumetric hardening variable -

YIE5 Isotropic preconsolidation stress -

VRAT Void ratio -

DVTE Damage variable tension -
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Records Meaning Dim.

DVCO Damage variable compression -

MOFA Mobilized friction angle -

UTIL Utilisation level -

ACCU Accuracy indicator -

MODA Mobilized dilatancy angle -

BPDS Bit pattern for damage state (1=active crack) -

CRAC Current crack opening mm

CRA1 Hardening variable fault 1 -

CRA2 Hardening variable fault 2 -

CRA3 Hardening variable fault 3 -

TCR1 Damage variable tension fault 1 -

TCR2 Damage variable tension fault 2 -

TCR3 Damage variable tension fault 3 -

CCR1 Current crack opening fault 1 mm

CCR2 Current crack opening fault 2 mm

CCR3 Current crack opening fault 3 mm

STV2 State variable 2 -

STV3 State variable 3 -

STV4 State variable 4 -

STV5 State variable 5 -

STV6 State variable 6 -

STV7 State variable 7 -

STV8 State variable 8 -

STV9 State variable 9 -

SV10 State variable 10 -

HYFS Hydration stiffness MPa

HYFT Hydration tensile strength MPa

HYFC Hydration compressive strength MPa

HYFK Hydration factor -

HYRT Utilisation factor hydration tensile strength -

HYRC Utilisation factor hydration compressive strength -

The following literals are possible for TYPE after a calculation with the programs HYDRA /
DOLFYN:

Literal Meaning Dim.

TEMP Temperature C

TMPK Temperature K
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Literal Meaning Dim.

H Potential m

HF Potential with free surface m

PH Piezometric height m

PRES Pressure kN/m2

PS Pressure of saturation of steam (from temperature) Pa

NFL Fluid velocity in nodes (from DOLFYN) m/sec

NFLK Fluid velocities in nodes in components (from DOLFYN) m/sec

NFLX Fluid velocity in nodes in X (from DOLFYN) m/sec

NFLY Fluid velocity in nodes in Y (from DOLFYN) m/sec

NFLZ Fluid velocity in nodes in Z (from DOLFYN) m/sec

FL Fluid velocity (from HYDRA) m/sec

FLKO Fluid velocities in components (from HYDRA) m/sec

FLX Fluid velocity in X (from HYDRA) m/sec

FLY Fluid velocity in Y (from HYDRA) m/sec

FLZ Fluid velocity in Z (from HYDRA) m/sec

PA Particle velocity m/sec

PAKO Particle velocities in components m/sec

PAX Particle velocity in X m/sec

PAY Particle velocity in Y m/sec

PAZ Particle velocity in Z m/sec

HT Heat flux W/m2

HTKO Heat flux in components W/m2

HTX Heat flux in X W/m2

HTY Heat flux in Y W/m2

HTZ Heat flux in Z W/m2

Q Flow quantities l/sec

TK Transmittivity dependent on load case (H-Z)·K m2/sec

QN Flow quantities in nodes l/sec

HEAT Heat quantities in nodes W

TOHT Total flux W

LFR Liquid fraction -

MUET Turbulent viscosity kNsec/m2

TE Turbulent kinetic energy m2/sec2

TDN Turbulent dissipationrate m2/sec3

SMOK Smoke concentration g/m3

The following literals are possible for TYPE after a calculation with the program BEMESS:
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Literal Meaning Dim.

AS Reinforcement in 3 directions cm2/m

AS1 Reinforcement in 1st direction cm2/m

AS2 Reinforcement in 2nd direction cm2/m

AS3 Reinforcement in 3rd direction cm2/m

Decisive design check:

DC Reinforcement in 3 directions -

DC1 Reinforcement in 1st direction -

DC2 Reinforcement in 2nd direction -

DC3 Reinforcement in 3rd direction -

After a strain calculation (SLS):

SRM Maximum stress range N/mm2

SR Stress range in 3 directions N/mm2

SR1 Stress range in 1st direction N/mm2

SR2 Stress range in 2nd direction N/mm2

SR3 Stress range in 3rd direction N/mm2

CPM Maximum SLS design concrete pressure N/mm2

SDTM Maximum skew principal design tensile stress N/mm2
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3.48 INTE – Internal Control Parameters

INTE

Item Description Unit Default

SET Summary of switches

0 Current sheet, picture, layer
1...7 Interactive switch
8 Properties of current printer
9 Precision of values
11 Properties QUAD cut
12 Properties cutting pattern
13 Properties additional line
14 Properties additional text
15 Properties axis
101 Tolerances line representation
102 Tolerances line representation
103 Tolerances area representation

− -

PAR1 Switch of different meaning according to ∗ *

.... the input for SET

PAR9

PA10

....

PA27

This record contains control parameters which have an influence to the internal processes
of the drawing construction, e.g. the tolerances. If necessary, they should be changed with
consideration to prevent unexpected effects.

The most settings which are changed during the interactive input can be defined with the
previous records. However, some switches are only during the interaction reasonable (e.g. the
current sheet). These switches are summarized also in INTE.

SET 0: Current values of the interactive session

PAR1 current sheet number
PAR2 current picture number
PAR3 current layer number

PAR4 Apply BOX or group selection on:
0 current layer
1 all layers of current picture (default)

PAR5 Apply unit changes on:
0 current layer
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1 all layers of file (default)

SET 1: Interactive switch

PAR1 colour index for highlighting of the drawing
PAR2 colour index for monochrome version of the drawing
PAR4 change of the sheet organization:

= 0 new sheet organization is valid only for the current sheet
= 1 is valid always for the complete file
= -1 is valid only for the next pictures

PAR5 highlighting of the current picture with a sheet frame
= 0 does never highlight
= 1 does always highlight

PAR6 colour index for the sheet frame about the current picture
PAR8 measurability of the representations

= 1 default: two–dimensional representation, distributions are
standardized in the picture plane

= 2 default: three–dimensional representation, distributions are
not projected in the picture plane, they remain three–
dimensional

= -1 default as for 1 / 2, however, another repre-
= -2 representation can be selected temporarily with the program

PA11 representation of a global coordinate system in the picture
= 0 no representation
= 1 representation

PA12 colour index of the global coordinate system in the picture
PA13 size of the additional coordinate system in the picture in percent of

the picture area
PA14 position of the additional coordinate system in the picture in percent

of the picture area from the left–hand side
PA15 position of the additional coordinate system in the picture in percent

of the picture area from below
PA16 presentation of the used grid, if the representation ”text or vector

with grid” is used.
= 0 no representation
= 1 representation

PA17 Switch on the reference point request during the input of a point
= 0 switch off
= 1 switch on (after 1x RETURN)

Note: These grid lines are only available directly after the
calculation.

PA18 Change load case automatically if current load case is invalid
= 1 no change of load case
= 2 change load case automatically without inquiry
= 3 change load case after inquiry (default)

PA20 Bit pattern whether current settings are not overwritten with defaults
due to changing the result

3-188 SOFiSTiK 2025



Input and Output Description | GRAPHIC

< 0 with dialog
> 0 without dialog
-9999 use default
+ 1 min–max values of text
+ 2 results unit
+ 4 iso–lines defintions (from,to,inc)
+ 8 fill defintions (from,to,inc)
+ 16 results factors
+ 32 results differences
+ 64 numbers range (from,to,inc)

PA21 Automatically redraw after changes
= 0 Non automatically redraw, redraw have to be request via

CTRL-N
= 1 always automatically redraw (default)

SET 2: Interactive switch 2nd part

PAR1 calculation of picture
= 0 on demand, only when the picture is displayed
= 1 immediately, when the picture is defined or changed

PAR2 redrawing the layer tree during changes
= 0 no
= 1 yes

PAR3 marking of the nodes found at last with SNAP
= 0 no marking
= 1 marking

PAR4 initial initialization of a new layer
= 0 definition of a layer with the structure

according to CTRL GSTR
= 1 definition of a copy of the current layer

PAR7 saving the current settings as defaults in the file WINGRAF.DEF
= 0 never saving
= 1 if a document (.GRA) is saved
= 2 always at the program end
+32 with request

PAR8 representation of the picture frame at the screen (the picture frame
is shown always during printing or for the side view)
= 0 no representation
= 1 representation

PAR9 Minimum possible distance for perspective (m)
PA10 largest possible angle about that one an axis may be rotated down-

wards (0....1)
PA11 colour index of the box edges and lettering for definition of some

boxes with the command ”box”/text
PA12 representation of the box definition

> 0 saved box with the number PA12
= 0 no representation of the boxes
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= -1 representation of the current box
= -2 representation of all predefined single boxes
< -2 representation of only this predefined single boxes

PA13 scale for adapted boxes
PA14 text width factor for the box designation
PA15 position of the text in the box (in cm from the left edge)
PA16 quantity of results selection

< 0 = 11 or 13 is set depending on size of system (number of
nodes)

11 = Normal (default), results can’t be selected, if their values
don’t exist or the values are equal zero

12 = Some results have maximum values stored in the database.
The results can be selected, even if their values are equal
zero. Maximum values do exist.

13 = More simple (faster) check for results via element type.
14 = All results can be selected always.

PA17 View of load cases in the tree (bitcode)
0 designation
1 kind of load case
2 action type
4 load factors
8 sum of support reactions
16 frequency
32 damping
64 safety factors of friction / cohesion

PA18 Width of shadow around the sheet
< 0 = in % of sheets size
> 0 = in cm
= 0 = no shadow

PA19 ”Use load–/design case” in the load case tree
0 on current layer
1 on all layers of current picture
2 on all layers of current graphic

PA20 ”Use selection” in the selection tree
0 on current layer
1 on all layers of current picture
2 on all layers of current graphic

PA21 Show current picture partition
0 do not show
1 only of the next pictures
2 of all pictures
+32 also print out

PA22 Colour of PA21 (default: 11001)
PA23 Text height of PA21

< 0 in % of pictures height
= 0 without text (frame only)
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> 0 in cm
PA26 WINDOWS "ClearType / Antialiasing" for picture texts.

In the interactive GRAPHIC this feature can be switched via com-
mand ’cleartyp’ in the command line.
0 deactivate
1 activate (default)

SET 3: Interactive switch 3rd part

PAR1 Position of the text in the box (in cm from the upper edge)
PAR2 size the text in the box

> 0 in cm
= 0 no designation
< 0 as factor of the box size

PAR3 colour of a tracking edge for example during the displacement of the
picture boxes

PAR4 snap width during the displacement of a picture (for snap of an al-
ready exist picture edge)
< 0 no snap

PAR5 switch for the snap of the picture box edges
= 0 no snap
= 1 snap width (PAR4) in cm
= 2 snap width as factor of the box size

PAR6 writing out of the current element selection in the database (record
18/-3) for further use in the Animator
> 0 writing out (for every modification)
< 0 no writing out

PAR8 minimum height for the fill legend of a layer in cm
PAR9 writing the result list into the LST file

= 0 writing the values of the current layer
= 1 writing the values of the current picture
= 2 writing the values of current sheet
= 3 writing the values of all sheets

PA10 redraw during a dialogue box is open
= 0 no redraw
= 1 executing the redraw, if the dialogue box is displaced

PA12 rotation of the printer in the sheet orientation for the printing
= 0 no rotation
= 1 attempt to adapt the printer orientation to the sheet orienta-

tion (portrait format or landscape format) (some printer can
not perform this adaptation)

PA13 adaptation of the printer to the sheet format during the printing
= 0 no adaption
= 2 attempt to adapt the printer format to specific selected sheet

formats (DIN A4, A3 and so on) (some printer can not perform
this adaptation)

= 3 attempt to adapt the printer format to all known sheet formats
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(e.g. Japanese Postcard and so on) ome printer can not per-
form this adaptation)

PA14 does print only the current sheet during the printing
= 0 does print only the current sheet
= 1 does print all sheets

PA15 does use the current box during the printing (ZOOM)
= 0 does print always the complete sheet
= 2 does print only the current ZOOM

PA16 representation of too long lines in the interactive trees
= 0 these lines are shortened at the window edge (therefore the

redraws are being avoided)
= 2 these lines may be larger than the window edge

PA17 node number of a big system
If the reading node number is bigger and PA24 too big, other preset-
tings are being set:

– the previews in the edit windows are being switch off
– longer lines in the tree windows are being cut

PA19 Behaviour of the layer tree after reading a GRA input file:
Number of graphics < = PA19:

tree is expanded
else:

tree is collapsed, the current graphic is expanded only
PA20 node number of a very big system. If the reading node number is

bigger, behaviour is described in PA17
PA21 Default for type of graphics export
PA22 Default for options of graphics export
PA23 Default for extent of graphics export
PA24 number of beam and trussing elements. If the reading number is

bigger and PA17 too big, presettings are being set:
– the number of results in the results tree is set to ”simple test”
– the scale factor of drawing is calculated from the structure of

first layer only
PA25 number of structural lines.

If the reading number is bigger the scale factor of drawing is calcu-
lated from the structure of first layer only

PA26 = 0 The layer tree is filled with the descriptions of named selec-
tions too (default).

= 1 The layer tree is filled with the descriptions of result types
only.

PA27 The creation/check of load case list may be suppressed. This is
useful for faster reading of databases with many load cases.
= -1 Load case list with all available load cases
= 0 Default (= -1)
= 1 Load case list with first load case only. In this case ”INTE

SET 2 PA16 14” should be set using all result types. The
load cases may be switched in GRAPHIC by using the input
”LC number” in the dialog area.
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PA28 Number of load cases.
If the reading number is bigger presettings are being set so, that the
number of results in the results tree is set to ”all results”

SET 4: Interactive switch, saved inputs for the line of vision

for the position input (according to the record VIEW TYPE STAN)
PAR1 as for the record VIEW X
PAR2 as for the record VIEW Y
PAR3 as for the record VIEW Z
PAR4 as for the record VIEW AXIS
PAR5 as for the record VIEW ROTA

for the input of the line of vision (according to the record VIEW TYPE BLIC)
PAR6 as for the record VIEW X
PAR7 as for the record VIEW Y
PAR8 as for the record VIEW Z
PAR9 as for the record VIEW AXIS
PA10 as for the record VIEW ROTA

SET 7: Defaults saved into the file WINGRAF.DEF

PAR1 number of the record in the file WINGRAF.ERR
PAR2 bit pattern of the items 1....10
PAR3 bit pattern of the items 11...20
PAR4 bit pattern of the items 21...31

If a bit is set for an item, this is analysed. If a bit pattern is < 0, the
record is not used.

SET 8: Properties of the current GRAPHIC printer

PAR1 sheet width in cm
PAR2 sheet height in cm
PAR3 print border at the left–hand side in cm
PAR4 print border at the right–hand side in cm
PAR5 upper print border in cm
PAR6 lower print border in cm

SET 9: Decimal places according to the maximum value (ND NMAX)

PAR1 E-form if the displayed value is greater than PAR1; no decimal place
if the value is less than PAR1 (default: 1.E+7)

PAR2 one decimal place if the value is less than PAR2 (default: 10000)
PAR3 two decimal places if the value is less than PAR3 (default: 1000)
PAR4 three decimal places if the value is less than PAR4 (default: 100)
PAR5 four decimal places if the value is less than PAR5 (default: 10)
PAR6 five decimal places if the value is less than PAR6 (default: 1)
PAR7 six decimal places if the value is less than PAR7 (default: 0.1)

SOFiSTiK 2025 3-193



GRAPHIC | Input and Output Description

PAR8 E-form if the value is less than PAR8 (default: 0.01)

SET 11: Properties of the QUAD cuts

PAR1 group number (see record MOVE GRNO) (default: 0)
PAR2 colour (see record MOVE C) (default: 3001)
PAR3 distance from the edge (see record MOVE BOX) (default: 0.2 cm)
PAR4 group of the QUAD elements (see record DRAW GRP) (default: NO)
PAR5 material of the QUAD elements (see record DRAW MNO) (default:

NO)
PAR6 defined length of the line [m] (default: 1)
PAR7 defined angle towards the horizontal of the line [degree] (default:

0.0)
PAR8 as record MOVE PICT
PAR9 as record MOVE BOX
PA10 as record MOVE SBOX
PA11 adjustment of cutting lines through plane elements

0 default adjustment
1 all cuts are adjusted circular
2 all cuts are adjusted global
3 cuts are not adjusted
5 circular cuts are adjusted
6 single cuts are adjusted
+8 cuts are coupled to each other
+16*Richtung global direction for adjustment

0 +X (+Z,+Y)
1 +Y (+Z,+X)
2 +Z (+X,+Y)
3 -X (-Z,-Y)
4 -Y (-Z,-X)
5 -Z (-X,-Y)

+2048 saving polygonal cuts as single cuts

SET 12: Properties of the cutting pattern (geodetic lines)

PAR1 group number (see record MOVE GRNO) (default: 0)
PAR2 colour (see record MOVE C) (default: 4001)
PAR3 distance from the edge (see record MOVE BOX) (default: 0.2 cm)
PAR4 group of the QUAD elements (see record DRAW GRP) (default: NO)
PAR5 material of the QUAD elements (see record DRAW MNO) (default:

NO)

SET 13: Properties of the additional lines

PAR1 group number (see record MOVE GRNO) (default: 0)
PAR2 colour (see record MOVE C) (default: 1001)
PAR3 distance from the edge (see record MOVE BOX) (default: 0.2 cm)
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SET 14: Properties of the additional texts

PAR1 group number (see record MOVE GRNO) (default: 0)
PAR2 colour (see record MOVE C) (default: 1001)
PAR3 distance from the edge (see record MOVE BOX) (default: 0.2 cm)
PAR4 background colour (see record MOVE CB) (default: -101)
PAR5 direction of the text (default: 0)

if only PAR5 is set (see record MOVE A),
if also PAR6 and PAR7 are set, PAR5, PAR6 and PAR7 are the com-
ponents of a direction vector

PAR6 text direction vector, component Y (default: -)
PAR7 text direction vector, component Z (default: -)
PAR8 text height (see record MOVE SCHH) (default: 0.2)
PAR9 text width factor (see record MOVE FACW) (default: 0.7)
PA10 distance of a sheet frame (see record MOVE MARG) (default: 0.0)
PA11 text alignment (see record MOVE ALIG) (default: DEFA)
PA12 text insertion point (see record MOVE SET) (default: PEND)
PA13 Unit of the coordinates of the start point (see record MOVE UNIT)

(default: WC)
PA14 Unit of the coordinates of the text insertion point (see record MOVE

UNIT) (default: PERC)

SET 15: Properties of the axes

PAR1 group number (see record MOVE GRNO) (default: 0)
PAR2 colour (see record MOVE F) (default: 4004)
PAR3 distance from the edge (see record MOVE BOX) (default: 0.2 cm)
PAR4 background colour (see record MOVE CB) (default: -101)
PAR5 direction of the text (default: 0)

if only PAR5 is set (see record MOVE A),
if also PAR6 and PAR7 are set, PAR5, PAR6 and PAR7 are the com-
ponents of a direction vector

PAR6 text direction vector, component Y (default: -)
PAR7 text direction vector, component Z (default: -)
PAR8 text height (see record MOVE SCHH) (default: 0.3)
PAR9 text width factor (see record MOVE FACW) (default: 0.7)
PA10 distance of a sheet frame (see record MOVE MARG) (default: 0.0)
PA11 text alignment (see record MOVE ALIG) (default: LINK)
PA12 text insertion point (see record MOVE SET) (default: PEND)

SET 16: Properties of the fixed lines of the cutting pattern

PAR1 group number (see record MOVE GRNO) (default: 0)
PAR2 colour (see record MOVE C) (default: 5001)
PAR3 distance from the edge (see record MOVE BOX) (default: 0.2 cm)
PAR4 group of the QUAD elements (see record DRAW GRP) (default: NO)
PAR5 material of the QUAD elements (see record DRAW MNO) (default:
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NO)

SET 31: Defaults of representations:

GRAPHIC saves a changed representation. Then is this representation the
default for similar results with the same units kind and representations scale. The
values described here are internal and not suitable to be changed through the user.

PAR1 Units kind from SOFISTIK units
PAR2 Internal number of representations scale
PAR3 Kind of representation (internal bit code)
PAR4 Kind of filling (internal bit code)
PAR5 Element type (internal bit code)
PAR6 Grid type (internal bit code)

SET 101: Tolerances for the execution of the designation at lines:

for constant values at the line:
PAR1 If the distribution height is smaller than the text height·PAR1, the text

is displaced at the distribution.
PAR2 If the distribution height is smaller than the text height·PAR2, the text

is displaced into the centre of the distribution.
PAR3 If the distribution width is smaller than the text width·PAR3, the text

is represented perpendicular to the line (not parallel).

for variable values at the line (if the text check is switched off):

PAR4 If the distribution height is smaller than the text height·PAR4, the text
is omitted.

PAR5 If the distribution width is smaller than the text height·PAR5, the text
is displaced at the distribution.

PAR6 If the distribution height is smaller than the text width·PAR6, the text
is is displaced at the distribution.

PAR7 If the distribution height is larger than the text width·PAR7, the texts
may be displaced against each other within the distribution.

PAR8 If the distribution width is smaller than the text height·PAR8, the texts
are displaced against each other within the distribution or the abso-
lute smaller text value outside the distribution is omitted.

SET 102: Further tolerances for the execution of the line representation:

PAR1 Constant values are available, if the difference of both values is
smaller than PAR1.
< 0 PAR1 in percent of the sum of the absolute values
> 0 PAR1 in the unit of the values

PAR2 direction modification (break) at the line (which requests also an in-
termediate value and a designation), if the angle difference is larger
than PAR2 [in degree]
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PAR3 broken line (which requests also an intermediate value and a desig-
nation), if the distance is larger than PAR3
< 0 PAR3 in cm at the sheet
> 0 PAR3 in m world coordinates

PAR4 planning of a representation (distribution projected to the picture
plane), if the angle between the distribution direction and the basic
line direction is smaller than PAR4 [in degree]

PAR12 It is a step, if the difference of both values is smaller than PAR12.
< 0 PAR12 in percent of the sum of the absolute values
> 0 PAR12 in the unit of the values

Tolerances of the calculation of averaging edge and cut results and the total sum
calculation.

PAR5 Allowed angle difference of cracks in the polygon [+1...-1] (default:
0.95 = 18.2°)

PAR6 Allowed angle difference of result directions changing in the polygon
[+1...-1] (default: 0.95 = 18.2°)

PAR7 Allowed geometric tolerance of breaks [in m]

SET 103: Tolerances for the execution of the area representation:

PAR1 Constant values are available, if the difference of values is smaller
than PAR1 (in the unit of the values) and PA10 (in percent of the sum
of the absolute values)

PA10 see PAR1 (default: 10.0)
PAR2 direction modification (break) at the distribution direction (which re-

quests also an intermediate value and a designation)
< 0 does use the default of the program
> 0 maximum allowable angle difference [in degree]

PAR3 obsolete
PAR4 possible difference of free points at plane elements to the node or to

the element edge measured in the local S–T coordinate system of
the element (0...1) (default: 0.02)

PAR5 Minimum of element area, refers to S–T coordinate area (0...4) (de-
fault: PAR4**2)

PAR6 Limit of a isoline gradient on element edge (0.98...0.999999) (de-
fault: 0.9999)

PAR7 Tolerance of equal directions (for isolines or cuts legends) (default:
-5.0)
< 0 an absolute value (tensor)
≥ 0 an exact value (vector)

Tolerances to define a uniform sign of normal direction (in degree)

PAR8 1st try : slab / mebrane: Angle to global Z direction (default: 60)
PAR9 2nd try : shell: Angle to direction to middle of system (default: 60)
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Tolerances of the cutting pattern (geodetic lines):

PA11 Angle difference from which the geodetic line is considered ’straight’
(’straight’ = end of the iteration) (default: 0.001)

PA12 Factor of the change in length of the geodetic line (=end of the itera-
tion) (default: 0.05)

PA13 Angle tolerance for similar angles (default: 0.00025)
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4 Description of the Output Lists

Structural values as well as results can be output also as lists to the graphics. For this the item
REPR DLST for the records STRU, NODE, LOAD, BEAM, QUAD or BRIC has to be selected.
REPR DLCT has to be input for results at cuts. Using GRAPHIC, then the list has to be selected
in the result tree at representation.

The output as list is only possible for a graphic with one layer. The box, group and element
selection has an influence on the generation of the lists. That means, that only these values
which were chosen via the corresponding selection are printed in the list.

An output list is subdivided into six points:

1. Title / description of the listed values

2. Date

3. Title of the database

4. Information about the system

5. Information about the load case (is omitted for structural and nodal values)

6. List of the values

The form of the list is defaulted at this time. For the formatting only the font size can be varied
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currently.

Figure 4.1: The form of the list

If the list should be inserted in the REPORT BROWSER output, then the REPORT BROWSER
paper has to be defined as output format (WING: SIZE TYPE URS, GRAPHIC: File – Page
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Setup)

Figure 4.2: List in the REPORT BROWSER output

4.1 Examples for WING

WING includes many possibilities for the representation. Therefore, it is not possible to de-
scribe all combinations and variations in this chapter. The user can find further and possibly
more specific examples in other manuals and in the Internet.

The input files which are explained here are to be found in the installation directory SOFiSTiK
in the subdirectory wing.dat
english. Alternatively you will find these examples via the TEDDY menu HELP > EXAMPLES
sorted by program name and language.

For additional help like tutorials, tutorial movies and practical examples please refer to the
SOFiSTiK Infoportal (www.sofistik.com/Infoportal).

4.1.1 Frame and Girder System.

A small frame consisting of three beam elements is defined with the programs AQUA and
SOFiMSHA:

A load case 1 dead load and a load case 2 horizontal load at the beam 3 are calculated with
the program STAR2. The superposition of moments is done with the program MAXIMA. The
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load cases 11 and 12 are generated here for the maximum and minimum moment.

The following pictures are created with the program WING:

PROG WING

HEAD WING-EXAMPLE 1 - FRAME $ Input language is English

PAGE FIRS 1 $ First screen is page number 1

SIZE -LP 50 HLEG 1.0 SLEG 1.0 SPLI 2x1 $ Laserprinter-Portrait, format 1:50,

$ Height of legend 1 cm, Partition of screen

SCHH H3 0.5 H4 0.25 REVI FULL $ Label height for elements and nodes,

$ Allowed overlapping of text (and

$ load-drawings) will be set

STRU 1 1 OFFE +2 $ Structure with full numbering, element

$ numbers will be move from midpoint

LC 1

LOAD SCHH 0.2 ND 1 $ Loads from loadcase 1 and 2

AND

LC 2

LOAD UNIT LAST SCHH 0.2 ND 2 $ values will be plotted with the same Unit

LC 1 $ Results of loadcase 1

BEAM MY 10. SCHH 0.25 $ Moment, Text on extrema and beam ends

LC 11

COLO C13 1001 C14 -1

BEAM MY 20. $ Moment border line from loadcases

AND $ of program MAXIMA MIN MY and MAX MY

LC 12

COLO C13 -1 C14 1001

BEAM MY 20.

END

The drawings are shown at the following pages. No parabolas are considered for the en-
velopes.
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Figure 4.3: Structure and Loading
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Figure 4.4: Moments dead load and moment envelope

4.1.2 Plate Structure.

A plate system is defined with the programs AQUA and SOFiMSHA. The load case full load
(dead load) is calculated with the program ASE. The design is done then with the program
BEMESS.

PROG WING

HEAD WING Example 2 - PLATE STRUCTURE $ Input language is English

PAGE FIRS 1 $ First screen is page number 1

SIZE LP 0 $ Laserprinter-Landscape, maximum scale

SCHH H1 0.25 H3 0.35 0.25 $ Textheight of legend, element and node numbers
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MOVE -0.5 REF 3 SCHH 0.5

DRAW -1.5 REF 3

POST A

MOVE 0.5 REF 53 SCHH 0.5

DRAW 1.5 REF 53

POST A

MOVE 0 7 0

POST POS.1

STRU $ Structure with diverse complements

MOVE $ Delete complements

VIEW DIRE 0.1 -0.6 0.3 AXIS POSZ $ Rotate structure with view direction input

LOAD UNIT -3 SCHH 0.25 $ Draw area loads

VIEW STAN 0 0 -1 AXIS POSY $ Rotate structure as beginning with standing

$ point input

QUAD HM 100. STYP QUAD $ Main bending moment in middle of element

QUAD HM 100. STYP NODE $ Main bending moment on nodes

QUAD ASU 1. SCHH 0.25 $ Upper reinforcement as text

QUAD ASU 1. SCHH 0.25 MIN -8.84 -5.13 $ Required additional reinforcement

$ (over minimum value)

ISOL ASUH FROM 0.01 INC LMAT SCHH 0.25 $ Upper reinforcement as isolines

ISOL ASUQ INC 2 $ Transverse upper reinforcement as isolines,

$ increment is 2 cm**2/m

MOVE 6.0 5.0 $ Section line, section area cross to view area

DRAW 6.0 0.0 DTYP PICT $ senkrecht zu Bildebene

MOVE 6.0 5.0

DRAW 11.0 5.0 DTYP PICT

SECT ASUH SCHH 0.25 RSCH 0.2 STYP ELEM DTYP PPLA $ Upper reinforcement in

$ middle of elements on section line with resulting

$ integral of required reinforcement in cm**2, rectangle

$ representationto section line

MOVE $ Delete section line

MOVE 6.0 5.0 $ New section line diagonal

DRAW 11.0 0.0 DTYP PICT

SECT SNU 4. SCHH 0.25 STAT YES $ Upper stress rectangle to section line, text

$ on all section points

VIEW ANGL -30 200 -90 $ Rotate structure with axonometrie angles

STRU CONT

AND

COLO C5 1001 $ Undeformed contour and deformed structure

DEFO YES 50

STRU 0

AND $ of topical loadcase (enlarged 50, other line

NODE SZ 100. $ type) and supporting node forces

END

The input generates at first a representation of the system. An axis designation is placed here
at the nodes 3 and 53. Then the loading and the principal moments are drawn according to
their size and direction in the element centres and in the nodes.

The reinforcements can be represented in analog mode as the moments. Other types of repre-
sentations can be more reasonable because usually the reinforcement layers are orthogonal.
First the generated pictures show the numerical values, then the numerical values which are
larger than a defined basic reinforcement (8.84/5.13) and at last the isolines. The user can
decide with which type the reinforcement is represented. The representation of isolines re-
quires twice so many drawings. However it allows the area-wise registration of the required
steel. The following picture shows the cuts through the structure at which the sum of the found
reinforcement is represented.

A representation of the stresses at the top side of the plate which are available in the direction
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of this diagonal cut follows then.

Finally, the last drawing is a three-dimensional representation of the deformed structure with
support reactions. This representation is more expressive for the structural behaviour of the
system.

Figure 4.5: Plate system structure
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Figure 4.6: Loading
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Figure 4.7: Principle moments in element centres and in nodes
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Figure 4.8: Principle moments in nodes
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Figure 4.9: Upper reinforcement, upper additional reinforcement
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Figure 4.10: Upper additional reinforcement
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Figure 4.11: Upper principal mesh reinforcement
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Figure 4.12: Upper transverse reinforcement
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Figure 4.13: Upper reinforcement in the cut
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Figure 4.14: Upper stress in the diagonal cut
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Figure 4.15: Support reactions at the deformed structure

4.1.3 Shell Structure.

The following drawings of a cylindrical masonry dam described in the manual for the program
ASE were generated with the input:

PROG WING

HEAD WING - cylindrical masonry dam $ Input language is English

PAGE FIRS 1 $ First screen is page number 1

SIZE -LP 0 $ Laserprinter-portrait, maximum scale

VIEW STAN 40 20 15 POSZ $ Rotate structure

STRU 1 1 $ Structure with element and node numbers

ISOL U SCHH 0.25 $ Isolines of displacement
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QUAD HM 1000 $ Main bending moments

COLO 1001 1001 1001 1001 1001 1001 1001 1001 $ Undeformed and deformed structure

DEFO 1 1000

STRU 0 0 $ in same plot (enlarged 1000, other line types)

AND

COLO C5 1002 1002 1002 1002

DEFO 0

STRU 0 0

PERS 60 $ Some perspectives

COLO STAN $ Default colours

VIEW STAN 80 30 0 POSZ

STRU 1 1

VIEW STAN 80 30 30 POSZ

STRU 1 1

END

The six generated drawings are represented in a reduced size at the following pages.
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Figure 4.16: Structure
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Figure 4.17: Displacements
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Figure 4.18: Principal moments
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Figure 4.19: Deformed structure
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Figure 4.20: Perspective 30 0
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Figure 4.21: Perspective 30 30

4.1.4 Volume Structure.

Representation at the surface

Results can be represented at the BRIC surface, that is at all visible outer areas, as long as no
BRIC cuts are defined. An explicit definition of QUAD elements in the program SOFiMSHA is
not necessary for the output. If the records ISOL or SECT are used, the literal BRIC must be
input for STYP. Then also the results of the volume elements are read from the database (and
not the available QUAD results). A three-dimensional observer point of view is selected with
the input
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VIEW STAN 1 1 NEGZ

for a better representation.

A picture with the structure is generated for the check: which elements are in the surface.

STRU NUME 1 NUMN 0

Plasticized areas can be represented as isolines at the surface:

ISOL TYPE YIEL STYP BRIC FILL YES
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The resulting three-dimensional principal stresses in the elements centre can be output as
tensors or designations with the record BRIC:

BRIC TYPE HS
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Cuts can be planned at the surface. Then the results (e.g. stress Z) can be output at this cuts:

MOVE X 3.5 Y 0 Z 0

DRAW X 0.5 Y 3 Z 0 DTYP ZZ

SECT TYPE SZ STYP BRIC
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Representation at BRIC Cuts

If now a BRIC cut is defined with the records MOVE and DRAW, the cutting area is used as the
represented area and not the BRIC surface. The cutting area is determined with the MOVE-
DRAW line and the line of vision input with DTYP. If the cutting area cuts the edge of a volume
element, the result in the intersection point is interpolated linearly from the beginning node or
end node of this edge.

Further cuts can be defined through the generated cutting areas for the evaluation with the
record SECT. For the cutting definitions attention is to be paid, that the line of vision of this
cuts is defined perpendicular (in the normal direction) to the BRIC cutting area. The definition
of the cut should occur now after the input of the BRIC cut, because perhaps a later input
deletes the BRIC cut (the first MOVE after a drawing deletes all additional elements of the
current group).

In the record BRIC the user has the possibility to input plane principal stresses (two directions)
instead of three-dimensional stresses (three directions). In this case the third direction is equal
to zero. This output is only reasonable, if the cutting areas are defined parallel to the principal
axes and correspond with the correct TYPE.
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BRIC cut parallel to the XY plane

The cut is drawn with the records MOVE-DRAW. So that previous cutting definitions do not
affect the representation, these are deleted with an empty MOVE record before a new input:

MOVE

MOVE X 0 Y 0 Z 0.5

DRAW X 0 Y 3 Z 0.5 DTYP BXX

First a three-dimensional representation is selected for a better view of the cut in the system.
The plasticized regions can be represented as isolines at the cutting area:

ISOL TYPE YIEL STYP BRIC FILL YES

A view as a top view to the cutting area is more favourable for a better interpretation. A structure
picture is generated for the check which elements are in the cutting area:

VIEW STAN 0 0 1 POSY

STRU NUME 1 NUMN 0
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Only the corresponding principal stresses can be shown in the cutting area:

BRIC TYPE HSZ

A cut at which for instance the normal stress Z may be represented can be generated through
the cutting area:

MOVE X 3.5 Y 0 Z 0

DRAW X 0.5 Y 3 Z 0 DTYP ZZ

SECT TYPE SZ STYP BRIC
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The other cutting planes can be processed in the same way. The pictures show the position of
the cut in the total system, then the plane principal stresses of the cutting plane in the top view
and a cut for the representation of the normal stress Z.

BRIC cut parallel to the YZ plane

MOVE X 0.5 Y 0 Z 0

DRAW X 0.5 Y 0 Z 4 DTYP BYY

ISOL TYPE YIEL STYP BRIC FILL YES
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VIEW STAN 1 0 0 NEGZ

MOVE X 0 Y 2.5 Z 0

DRAW X 0 Y 2.5 Z 4 DTYP XX

BRIC TYPE HSX

AND

SECT TYPE SZ STYP BRIC
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BRIC cut parallel to the XZ plane

MOVE X 0 Y 2.5 Z 0

DRAW X 4 Y 2.5 Z 0 DTYP BZZ

ISOL TYPE YIEL STYP BRIC FILL YES
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VIEW STAN 0 1 0 NEGZ

MOVE X 0.5 Y 0 Z 0

DRAW X 0.5 Y 0 Z 4 DTYP YY

BRIC TYPE HSY

AND

SECT TYPE SZ STYP BRIC
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