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1 GGU-DOLPHIN: Preface

The GGU-DOLPHIN program allows the analysis and design of dolphin piles. The fundamental principles
are included in the Recommendations of the Committee for Waterfront Structures (EAU 2012) [1].
Comparative studies with numerous examples can be found in "Rudolph inter alia: Vergleichsberechnungen
zur Dalbenbemessung nach Blum und mit der p-y-Methode (Comparative analyses for dolphin design after
Blum and using the p-y method). Geotechnik 34 (2011) Issue 4, pp. 237-251" [2].

Depending on the application, dolphin piles are exposed to different actions. Breasting dolphins must be
capable of accepting the actions exerted by the mooring process. Design is performed by specifying the
ship's mooring energy to be accepted by the dolphin pile, which is referred to as required working capacity.
In the GGU-DOLPHIN program, the required working capacity can be determined by specifying
characteristic ship and structure parameters (see EAU 2012, Section 6.15.4). The actions to be transferred
by mooring dolphins result from the rope tension and berthing forces, which can be regarded as static
loads.

An essential parameter in dolphin pile design is their stiffness or the stiffness of the overall system
resulting from the interaction between the dolphin, any fender and the ground. To model the deformation-
dependent interaction between dolphins and ground, the GGU-DOLPHIN program utilises Blum's classical
method, which adopts the spatial passive earth pressure Eph in front of the dolphin (see EAU 2012,
Section 13.2.1.2).

In the program you have any specified load cases analysed consecutively in a single computation and thus
to determine the load case with the greatest steel utilisation. It is also possible to analyse and design
selected sections and load cases, e.g. rope tension, wind and flow pressure or ice loads. In addition, you
can carry out a fender analysis.

If you are already working with GGU-CONNECT, you can also import soil properties from your subsoil layer
model that you have created in GGU-CONNECT (see menu item “Editor 1 / Soils").

There are "?" buttons and "Info" buttons in the dialogue boxes for many technical and program-specific
questions. Click on the "?" or "Info" buttons to obtain the necessary information.

The program includes convenient data input. The system is permanently displayed on the screen. Every
change to the data is displayed on the screen, so that optimum control of the input data is guaranteed.

There are "?" and "Info"” buttons in the dialog boxes for many technical and program-specific questions.

Click on the "?" buttons or "Info" buttons to obtain the necessary information.

The graphic output supports the true type fonts provided by WINDOWS, so that an excellent layout is
guaranteed. Colour output and numerous graphic formats (BMP, TIF, JPG etc.) are supported. PDF and
DXF files can also be imported via the integrated Mini-CAD system (see "Mini-CAD" manual).

The program has been extensively tested. No errors have been found. Nevertheless, liability for
completeness and correctness of the program and the manual, and for any damage resulting from
incompleteness or incorrectness, cannot be accepted.

Page 7/ 71



m’ ‘Wﬂ'ﬂ Manuals — GGU-DOLPHIN manual
2 GGU-DOLPHIN: Licence protection

To protect the GGU software from unauthorised access, each GGU program is equipped with the
CodeMeter software protection system from WIBU-Systems. Each GGU program is bound to a so-called
CmContainer via a licence with the corresponding product code.

To be able to use the GGU licences in a CmContainer, a runtime environment, the CodeMeter Runtime Kit,
must be installed on your computer via driver software. You can obtain the current version from Software
for Users - Wibu-Systems (CodeMeter User Runtime for Windows).

You can work with the following CmContainer types on your PC with the CodeMeter Runtime Kit installed
(= CodeMeter licence server):

e CmStick
The licence for your GGU program is stored in a USB dongle.

« CmActLicense (soft licence, not for virtual PC/servers)
The licence for your GGU program is stored in a licence file that is linked to the hardware of a computer.

e CmCloudContainer
The licence is located on a CmCloud server of WIBU-Systems and is mirrored to your CodeMeter licence
server. The advantages of this type of licence binding are described on the following website: Licence
binding | GGU Software.

The GGU programs check at start-up and during runtime whether a corresponding license is available in a
CmContainer.
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3 GGU-DOLPHIN: Language selection

The GGU programs can be used in German and English. The program always starts with the language in

which it was terminated.

The language preferences can be changed at any time in the "Info" menu, using the menu item

"Spracheinstellung” (for German) or "Language preferences" (for English).
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4 GGU-DOLPHIN: Starting the program

After starting the program, you will see two menus at the top of the window:

» File

» Info

By going to the "File" menu, a previously analysed system can be loaded by means of the "Load" menu
item, or a new one created using "New". After clicking the "New" menu item a dialog box opens for
specifying several preferences for your new system. After confirming with "OK" your system with the
corresponding legends is displayed on the screen. Now eight menus appear at the top of the window:
» File

» Editor 1

» Editor 2

e System

« Evaluation

e Graphics preferences

» Page size + margins

» Info

After clicking one of these menus, the so-called menu items roll down, allowing you access to all program
functions.

The program works on the principle of What you see is what you get. This means that the screen
presentation represents, overall, what you will see on your printer. In the last consequence, this would
mean that the screen presentation would have to be refreshed after every alteration you make. For reasons
of efficiency and as this can take several seconds for complex screen contents, the screen is not refreshed
after every alteration.

If you would like to refresh the screen contents, press either [F2] or [Esc]. The [Esc] key also resets the
screen display to your current image zoom, which is usually preset to 1.0, which corresponds to an A3 or
A4 sheet in most GGU programs (see menu item "Graphics preferences/Refresh and zoom").
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5 Tipps and tricks

5.1 GGU-DOLPHIN: "?"-and "Info" buttons

Reading of the manual can mostly be dispensed with, because
"?" buttons or "Info" buttons

dealing with almost all geotechnical and program-specific problems are available in the dialog boxes. You
are presented with the necessary information by clicking the buttons.

5.2 GGU-DOLPHIN: Function keys

Some of the function keys are assigned program functions. The allocations are noted after the
corresponding menu items. The individual function key allocations are:

« [Esc] refreshes the screen content and resets the screen section to your current image zoom, which is
preset to 1.0. This is useful, for example, if you have used the magnifying glass function to display
sections of the drawing on the screen and want to quickly return to the overall view.

 [F1] opens the manual file.
o [F2] refreshes the screen without altering the current magnification.

 [F11] activates the menu item "Move objects”, which appears in the GGU programs under various menu

” o«

titles, e.g. “Page size + margins”, “Graphics preferences” or “Output preferences”.

In this GGU program, the following function keys are also assigned to program functions:

[F5] opens the menu item "System/Analyse".

[F6] opens the menu item "Evaluation/Main output summary".

[F7] opens the menu item "Evaluation/Results".

[F8] opens the menu item "Evaluation/Move section bases".

[F9] opens the menu item "Page size + margins/Auto-resize".

5.3 GGU-DOLPHIN: Keyboard and mouse

If you click the right mouse button anywhere on the screen a context menu containing the principal menu
items opens.
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System

Soils

Section list
Differing sections

General load cases

Analyse
Print cutput table

Sum V analysis

Analysis options
Graphics output preferences

Labelling preferences

By double-clicking the left mouse button on legends or Mini-CAD objects, the editor for the selected
element immediately opens, allowing it to be edited.

In most dialog boxes, the buttons for leaving the box or buttons for decisive functions are marked thickly
and can be reached by clicking the [Enter]/[Return] key.

In dialog boxes in which you have to make entries, e.g. change soil properties, the quickest way to jump to
the next input box is to use the [Tab] key. The previous value is marked and can be overwritten directly with
the new entry. You do not have to move to the box with the mouse and delete the old entry in advance.

In input boxes with numerical values, you can use the calculation operations listed in “Tips and tricks:
Mathematical functions in input boxes with numbers” to change them.

You can scroll the screen with the keyboard using the cursor keys and the [Page up] and [Page down] keys.
After activating the zoom functions, click on an area of the screen to enlarge or reduce the display by a
factor of 2. Alternatively, by clicking and dragging the mouse while holding down the [Ctrl] key, you define a
window section which is then displayed in full screen. By clicking and dragging the mouse while holding
down the [Shift] and [Ctrl] keys, you zoom into your system graphic, i.e. you change the scale of your
system representation.

You can also use the mouse wheel to zoom in or out or to move the screen display. When the program is

started for the first time, the default setting for mouse wheel operation is activated according to Windows
conventions:

» Mouse wheel up = move screen image up

» Mouse wheel down = move screen image down

« [Shift] + mouse wheel up = move screen image right

« [Shift] + mouse wheel down = move screen image left

« [Strg] + mouse wheel up = enlarge screen image (zoom in)

[Strg] + mouse wheel down = reduce screen image (zoom out)

Page 12/71



m ‘Wﬂ'ﬂ Manuals — GGU-DOLPHIN manual

If you want to change the system coordinates and the scale of your system using the mouse wheel,
activate the "Mouse wheel operation with global coordinates" check box in the dialog box of the "Graphics
preferences/Zoom info" menu item. If you close the program with this setting, the setting is still activated
the next time you start it. You can now use the following mouse wheel functions to change the system:

« [Shift] + mouse wheel up = move system graphics up

« [Shift] + mouse wheel down = move system graphics down

« [Shift] + [Strg] + mouse wheel up = move system graphics right

« [Shift] + [Strg] + mouse wheel down = move system graphics left

« [Strg] + mouse wheel up = enlarge system graphics (change of scale)

« [Strg] + mouse wheel down = reduce system graphics (change of scale)

From a zoomed representation you return to the full screen with [Esc]. You can undo a change in scale or
system coordinates with [F9] (= menu item "Page size + margins/Auto-resize").

You can view the changed system coordinates in the menu item "Page size + margins/Manual resize
(editor)" and, if necessary, adjust them manually by entering more precise numbers.

5.4 GGU-DOLPHIN: Mathematical functions in input
boxes with numbers

In input boxes for numerical values, you can use the following arithmetic operations (also in combinations)
to determine the desired value or to adjust the existing value. After pressing the [Return] or [Enter] key, the
calculated value is inserted.

Function Input

Add:

5+12,18 5+12,18
Subtract:

2574-12,18 2574-12,18
Multiply:

523-4,18 5,23%4,18
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- 2,53
Divide:
523/418
Exponentiate:
25

Radify:

Root of 27

5th root of 81,5

Sine, cosine, tangent etc.

sin(32°)

cos(5,23°)

tan(45°)

arctan(1,0)

Natural logarithm:

In(4,53)

Exponential function:

e1,5107

PI1*2,53

5,23/4,18 or 5,23:4,18

25

w(27) or 27°(1/2)

81,5(1/5)

sin(32)

cos(5,23)

tan(45)

atan(1,0) = 45°

In(4,53) = 1,5107

ep(1,5107) = 4,53
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5.5 GGU-DOLPHIN: "Copy/print area” icon

A dialog box opens when the "Copy/print area" icon

in the menu toolbar is clicked, describing the options available for this function. For example, using this
icon it is possible to either copy areas of the screen graphics and paste them into the report, or send them
directly to a printer.

In the dialog box, first select where the copied area should be transferred to: "Clipboard”,

"File" or "Printer". The cursor is displayed as a cross after leaving the dialog box and, keeping the left
mouse button pressed, the required area may be enclosed. If the marked area does not suit your
requirements, abort the subsequent boxes and restart the function by clicking the icon again.

If "Clipboard" was selected, move to the MS Word document (for example) after marking the area and
paste the copied graphics using "Edit/Paste".

If "File" was selected, , the following dialog box appears after defining the area, shown here as an example
for the GGU-FOOTING program:

File:
C:A\Program Files [«86)\GGIU-SoftwarehGGU-FOOTING_104magel. emf
generated!

ak. | Rename I Delete |

The default location of the file is the folder from which the program is started (here: GGU-FOOTING_10)
and, if several files are created, the file is given the file name "Image0.emf" with sequential numbering. If
the

"Rename" button in the dialog box is clicked, a file selector box opens, and the copied area can be saved
under a different name in a user-defined folder. Saving can be aborted by pressing the "Delete" button.

If the "Printer" button was pressed in the first dialog box, a dialog box for defining the printer settings
opens after marking the area. Following this, a dialog box for defining the image output settings opens.
After confirming the settings, the defined area is output to the selected printer.
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6 File menu

6.1 GGU-DOLPHIN: "New" menu item

You can enter a new system using this menu item. The dialog box corresponds to the box in the menu
item "Editor 1/Analysis options" (see description there).

6.2 GGU-DOLPHIN: "Load" menu item

You can load a file with system data, which was created and saved at a previous sitting, and then edit the
system.

6.3 GGU-DOLPHIN: "Save" menu item

You can save data entered or edited during program use to a file, to have them available later, or to archive
them. The data is saved without prompting with the name of the current file. The file contains all system
information. Loading again later creates the same visualisation as was present at the time of saving.

6.4 GGU-DOLPHIN: "Save as" menu item

You can save data entered during program use to an existing file or to a new file, i.e. using a new file name.
For reasons of clarity, it makes sense to use ".ggu_dlb" as file suffix, as this is the suffix used in the file
requester box for the menu item "File/Load". If you choose not to enter an extension when saving,
".ggu_dIb" will be used automatically. If the current system has been analysed at the time of saving, the
analysis results are saved in the file.

6.5 "Print output table" menu item

6.5.1 GGU-DOLPHIN: Selecting the output format (Print
output table)

You can have a table printed containing the current analysis results. The results can be sent to the printer
or to a file (e.g. for further editing in a word processor). The output contains all information on the current
state of analysis, including the system data.
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You have the option of designing and printing the output table as an annex to your report within the GGU
program. To do this, select "Output as graphics" from the following options.

Select autput

| COutput az graphics |
Output agz ASCI

Cancel

If you prefer to easily print or process the data in a different application, you can send them directly to the
printer or save them to a file using the "Output as ASCII" button.

For both options (as graphics or ASCII), you will see an additional dialog box prior to output table
visualisation, in which you specify how detailed the output is for the analysis results and which is shown
below for an analysis after Blum:

Confirm

Print results?

Digplay state variable tables with every nth value

= IE vI

Dizplay length surcharge
Dizplay analyziz of mobilized pazsive earth pressure
Dizplay analyziz of toe support

Dizplay wertical capacity

CUBCURE U

Digplay max. zteel utilization in detail

Cancel |

To shorten the output table slightly, you can reduce the number of output values by outputting only every
nth value. Confirm your input with "OK".

In addition to the information that is generally displayed in the output table (for example, the required
working capacity and, if applicable, the associated equation used for analysis), you can use the lower
check boxes in the dialog box to activate the additional display of selected parameters according to the
selected type of analysis.
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6.5.2 GGU-DOLPHIN: "Output as graphics" button (Print

output table)

If you selected the "Output as graphics" button in the previous dialog box a further dialog box opens, in
which you can define further preferences for result visualisation.

Graphical table preferences

FPage zizez
Page height [rmm)]

FPage width [mm]

Fage margins [mm]

Left:

Page marginz:

Output table marginz
|Ipper margin [mm]

Lower margin [mm]

Left margin [mm]

Right margin [mm]
Fant

Font zize [mm]

Line spacing

Header
With headers

toe

Wwith footers

Save

Eorders

Right:

B ottom:

=2 o
ra || o o=

Edit

Edit

Load

Cancel

In the various group boxes of the dialog box, you can define preferences for the table output and layout. In

some GGU programs a sketch of the system is integrated in the output table by activating an additional

"Incorporate graphics" button.

If you need to add a header or footer (e.g. for page numbering), activate the appropriate check boxes

"With headers" and/or "With footers" and click on the "Edit" button. You can then edit as required in a

further dialog box. You can save your settings for the graphical output table presentation in a

"Protokoll.pin_ggu" file at the program level so that they are loaded when the program starts. Using the
"Load" button, the output table settings can also be subsequently loaded into an existing file, including that

of another GGU program.
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— Height + Font size

Height Footers [mm] I 10.0

<
Faont zize [mmm] IT IV with frame

— Tests
i Leftjustified % Centered i Right justified

1 I.i'-.nne:-: 4.1 Output table
Annex 4.1 Output table

2 [Pagst/s > Page 1 of 3
3
‘¢
5 |
5
7
Save | Load |
— Info

# = placeholder for page number; $ = placeholder for number of pages
[e.g. Page # of a total of § pages]

— Offzet

Offzet for page nurmber I 0
Offzet for number of pages I 0

Cancel I

Automatic pagination can also be employed here if you work with the placeholders as described. After
exiting the dialog boxes using "OK" you will see a further dialog box in which you can select the
parameters to be used in the output table. After confirmation, the dialog box the output table is presented
on the screen page by page. To navigate between the pages, use the arrow tools in the toolbar. If you need
to jump to a certain page or back to the graphical visualisation, click on the tool. You will then see the

following box:

aus

Current page =1

Mew page: 1
To homal view

Cancel
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6.5.3 GGU-DOLPHIN: "Output as ASCII" button (Print

output table)

You can have your analysis data sent to the printer, without further work on the layout, or save it to a file for

further processing using a different program, e.g. a word processing application.

Print and export

Preferences
Edit

Page farmat

(® Portrait

Frint pagesz
From page no.

o page no.

Cutput to:
Cancel

Font size [pts] [printer]:

font zize [ptz] [printer):

Load

Header/footer

() Landscape

Printer

Offzet for page number:

o]

Save

File

In the dialog box you can define output preferences.

e "Output preferences" group box

Using the "Edit" button the current output preferences can be changed or a different printer selected.

Using the "Save" button, all preferences from this dialog box can be saved to a file in order to have them

available for a later session. If you select the program name with the extension “.drk” as the file name

and save this file at program level (default setting), this file will be loaded automatically the next time

the program is started.

Using the "Page format" button you can define, amongst other things, the size of the left margin and the

number of lines per page. The "Header/footer" button allows you to enter a header and footer text for

each page. If the "#" symbol appears within the text, the current page number will be entered during
printing (e.g. "Page #"). The text size is given in "Pts". You can also change between "Portrait" and

"Landscape” formats.

» "Print pages" group box

If you do not wish pagination to begin with 1 you can add an offset number to the check box. This

offset will be added to the current page number. The output range is defined using "From page no." "to

page no.".
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e "Output to:" group box
Start output by clicking on "Printer" or "File". The file name can then be selected from or entered into the
box. If you select the "Window" button the results are sent to a separate window. Further text editing
options are available in this window, as well as loading, saving and printing.

6.6 GGU-DOLPHIN: "Output preferences” menu item

You can edit output preferences (e.g. swap between portrait and landscape) or change the printer in
accordance with WINDOWS conventions.

6.7 GGU-DOLPHIN: Print and export

You can select your output format in a dialog box. You have the following possibilities:

e "Printer"
allows graphic output of the current screen contents (graphical representation) to the WINDOWS
standard printer or to any other printer selected using the menu item "File/Output preferences". But you
may also select a different printer in the following dialog box by pressing the "Output prefs./change

printer" button.

Print and export

Page zizes
Cutput device: HF Laser)et P3011/P3015
Cutput device [mm)] = = 202 ; » = 287
Image [mm] == 2100 ;v =297.0

Privter

Output prefs. /change printer Puortrait

Qutput preferences

Zoom factar: Fit to page
Fage overlap = [mm]:

Page overlap v [mm];

Output of 4 pages [2 wide]

Frint pages to

[] Print page 1 only

Mo, of copies

Cancel

In the upper group box, the maximum dimensions which the printer can accept are given. Below this, the
dimensions of the image to be printed are given. If the image is larger than the output format of the printer,
the image will be printed to several pages (in the above example, 4). To facilitate better re-connection of
the images, the possibility of entering an overlap for each page, in x and y direction, is given.
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Alternatively, you also have the possibility of selecting a smaller zoom factor, ensuring output to one page
("Fit to page" button). Following this, you can enlarge to the original format on a copying machine, to
ensure true scaling. You can also print only the 1st page with zoom factor = 1.0, in which case the bottom
left-hand area is printed. Furthermore, you may enter the number of copies to be printed.

If you have activated the table representation on the screen, you will see a different dialog box for output
by means of the "File/Print and export" menu item button "Printer".

Print several pages

Page zizes

Output device: ECOSY'S MESZEcdn
Output device [mm] = = 202 ;v = 288

Privter

Cutput prefz. /change printer | Fortrait

Output
v Fit in automatically

£oom factor: 1.000

Mo, of copies: |1_
Firgt page 1 -
Last page 2 -

Carcel

You can select the pages of the report to be printed here. To obtain an output with a zoom factor of 1
(button "Fit in automatically" is deactivated), you must reduce the page format of your report page so that
it lies within the printable area of the output device. To do this, use the dialog box in "File/Print output
table" button "Output as graphics".

In some programs, you can transfer a representation of the system graphic to the output table if you
activate the “Print main graphic” check box available there.

» "DXF file"

allows output of the graphics to a DXF file. DXF is a common file format for transferring graphics
between a variety of applications.

o "GGU-CAD file"
allows output of the graphics to a file, in order to enable further processing with the

GGU-CAD program. Compared to output as a DXF file this has the advantage that no
loss of colour quality occurs during export.

o "Clipboard"
The graphics are copied to the WINDOWS clipboard. From there, they can be imported into other
WINDOWS programs for further processing, e.g. into a word processor. In order to import into any other
WINDOWS program, you must generally use the "Edit/Paste" function of the respective application.
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o "Metafile"
allows output of the graphics to a file in order to be further processed with third party software. Output
is in the standardised EMF format (Enhanced Metafile format). Use of the Metafile format guarantees
the best possible quality when transferring graphics.

If you select the "Copy/print area" tool

from the toolbar, you can copy parts of the graphics to the clipboard or save them to an EMF file.
Alternatively you can send the marked area directly to your printer (see "Tips and tricks").

Using the "Mini-CAD" program module you can also import EMF files generated using other GGU
applications into your graphics (see menu item “Graphics preferences/Mini-CAD").

o "Mini-CAD"
allows export of the graphics to a file to enable importing to different GGU applications with the Mini-
CAD module.

Mini-CAD output

[] Retain Mini-CAl |layers 7
Qutput global coordinates 7
Cancel

If the "Retain Mini-CAD layers" check box is activated, the layer allocations for any existing Mini-CAD
elements are saved. Otherwise, all Mini-CAD elements are saved on Layer 1 and are also inserted into
Layer 1 in other GGU programs via the "Load" function in the Mini-CAD pop-up menu.

By activating the "Output global coordinates" check box, the present graphics are saved in the system
coordinates [m]. Otherwise, they are saved in the page coordinates [mm]. If you import the Mini-CAD file
saved using "Global coordinates” into a different GGU program, the coordinates are also transferred. After
importing the file and pressing the [F9] function key (menu item "Page size + margins/Auto-resize") the
system coordinates and the scale are corrected according to the transferred world coordinates. -
"GGUMiniCAD"

allows export of the graphics to a file in order to enable processing in the GGUMiniCAD program. -
"Cancel"

Printing is cancelled.
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6.8 GGU-DOLPHIN: "Batch print" menu item

If you would like to print several appendices at once, select this menu item. You will see the following

dialog box:
Batch print (0]
Frint | Frinter | Cancel |
Add | Delste all | Delete |

File lit:

Create a list of files for printing using "Add" and selecting the desired files. The number of files is displayed
in the dialog box header. Using "Delete" you can mark and delete selected individual files from the list.
After selecting the "Delete all" button, you can compile a new list. Selection of the desired printer and
printer preferences is achieved by pressing the "Printer" button.

You then start printing by using the "Print" button. In the dialog box which then appears you can select
further preferences for printer output such as, e.g., the number of copies. These preferences will be
applied to all files in the list.

6.9 GGU-DOLPHIN: "Exit" menu item

After a confirmation prompt, you can quit the program.

6.10 GGU-DOLPHIN: "1, 2, 3, ... menu items

If you have not stored a working directory for the program icon, the program jumps to the program
directory after starting to load or save a file.

Under the menu items of the File menu, the most recently edited files are listed with the respective storage
path (“1, 2, 3, ..."). Selecting one of these files loads the selected file. The next time the “File/Load” or
“File/Save” menu items are called up in the same program session, the program automatically jumps to
the directory of the last file loaded.
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7/ Editor T menu

/.1 GGU-DOLPHIN: "Analysis options" menu item

Using this menu item, you can edit the default preferences of the current system. The dialog box that then
opens corresponds to the box that you see when you create a new system via the "File/New" menu item.

Mew data set

— Project identification

IE:-:ampIe

— Type of analyziz
% Blum's method = pey method
[T Passive earth pressue compliant with GEO-3 ? I

— Type of load
& Stalic  Cpclic

— General
[T Usze abzolute heights

Deszignation for abz. height: ImNHN

[T Show passive side on right

[~ Label passive and active sides in graphics

— Steel design:;
% With gection list

]
i Differing sections _7'|
=l

Murmnerical dolphin width: IMinimum diarneter

[T User-defined vield strezs fy k [steel]

¥ FRecalculate image coordinates after each analysis

Cancel |

You can enter a dataset description ("Project identification") of the problem going to process, which will
then be used in the General legend.

The analysis can be carried out using either the Blum method or the p-y method. Using the p-y method, you
also select the type of load (static or cyclic). If the "Passive earth pressure compliant with GEO-3" check
box is deactivated, the p-y curves are compressed using the partial safety factor for the passive earth
pressure. Internationally, a GEO-3 analysis is generally performed. The shear parameters are reduced using
partial safety factors and the system is analysed with the resulting 'softer' p-y curves.
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If you select the "Use absolute heights" check box, you can enter all depths or heights in m AD (heights are
positive upwards). If you leave this box unselected, the dolphin head is assumed at 0.0 (height/depth) and
all input of layer depths etc. is positive downwards. Thanks to WYSIWYG there is no danger of using
incorrect data since all input is immediately visible on the screen.

Next, you can activate visualisation of the passive side at the right. If the "Label passive and active sides
in graphics" check box is activated, both sides are labelled at the bottom of the system.

In the "Steel design:" group box, you can choose whether a section from the section list loaded by the
program should be selected to design a dolphin pile, or whether you wish to design a dolphin pile with
differing sections in different depth ranges. If you work with the section list, you can automatically search
for the optimal section for some load cases. You can read more detailed information by clicking the "?"
buttons. A uniform dolphin width is required to calculate the three-dimensional earth pressure. If differing
sections are selected, use the pull-down menu on the right to specify which value should be used for the
dolphin width.

If you do not want to perform the analysis using the specified yield strength fyk, but with your own data
instead, activate the corresponding check box in the lower group box for steel design.

The "Recalculate image coordinates after each analysis" check box should always be activated to allow
the result visualisation in the graphics to always be optimally displayed following design for different load
situations.

/7.2 GGU-DOLPHIN: "System’ menu item

Your system is defined using this menu item. Enter the bed of the water body and the water level positive
downwards in m below top of dolphin (= 0.00 m).

— System

Bed of bady of water [m] I 4.00

[T Always water level = bed of the body of water

W ater level [m) I 200
Baze inclination [] I Q.00

¥ Different force-action directions

EIEIE

— Dualphin

Dalphin gpacing [m] I 100.00
Cancel |

Manuals — GGU-DOLPHIN manual
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A base inclination can be entered on the passive side. By activating the "Different force-action directions"
check box below, the passive earth pressure is calculated differently depending on the base inclination. In
the case of negative base inclination, the passive earth pressure is calculated with flat terrain for load
cases WITH working capacity (see following sketch). In the case of positive base inclination, the passive
earth pressure is calculated with flat terrain for load cases WITHOUT working capacity.

Load cases with Load cases with
working capacity rope tension

You can find an example with an inclined base in the "Example Base inclination.ggu_dlb" file in the
program's examples folder.

For analysis using Blum's method, you can define a dolphin spacing at the bottom of the dialog box. The
spatial passive earth pressure may overlap where the dolphins are closely spaced. This is investigated in
appropriate cases. Analysis may be performed using the passive earth pressure for a hypothetical
continuous wall.

If you checked the "Use absolute heights" box when defining the system, an additional entry, "Top of
dolphin", appears in the dialog box for specifying the absolute position of the dolphin head. In this case, all
elevations are entered in line with your stipulations in "Editor 1/Analysis options"; e.g. in [m AD].

Sygtem

Top of dalphin [ri-AD] Q.00
Bed of bady of water [rrAD] -4.00

If the height of a previously defined system is subsequently set to absolute heights, a query follows
leaving the dialog box above asking for confirmation of whether soil strata should be adapted to the new
dolphin top. Adaptation would mean that the depth of a soil layer entered as a positive value would be
converted from, for example, 30.0 m to an absolute height of -30.0 m AD. If then, you only convert your
system to [m AD], do not select any elements in the query box and press the "OK" button.

7.3 GGU-DOLPHIN: "Soils" menu item

You can define the soil properties in the following dialog box. The dialog box shown below opens when
analysing using the Blum method.
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Soil properties

Fora. I Back I Cancel | Done I Common oils I GGEU-COMMECT |

Sort | 1 zoils bo edit I
Save | Load | _7'| _7'|

Ma. Depth gamma gamma' phi cu dipaz)/phi  qc cuk
[mn] [kM /e [kM A [*] [kM /] [-] bAM ArE kM e

1 |sopoo | 1900 | 10000 [ 3250 | 000 | 0ood | 10.00 | ooo |Sand

D esignation

If you would like to edit the number of soils, select the "Edit number of soils" or "x soils to edit" button and
then enter the new number of soils. Using the "Sort" button, you can have the soils sorted according to
depth. This sorting will be carried out automatically when leaving the dialog box, without the function
being explicitly called-up. Erroneous input is thus impossible from the outset.

If several soils have been entered, and you would like to delete a soil which is not at the end of the list, you
can assign this soil a large depth (e.g. 99.0). Then select the "Sort" button. The soil will now be at the end
of the table and can be deleted by reducing the number of soils.

Using the "Common soils" button, you can easily select the soil properties of many common soils from a
database or determine intermediate values.

Frickion anghs, cohesion, urd weaght, conshi, modhus and peirmesbiity for commeon sols
Patameter: afbter EAL 2002

[ 1] Kis, eng gestut jge<7 S/GE/LUE) |
Fachor from by = 0.00 2
'F Sol *w with ummlem-y ." RV ] | AN | e | v i~

| I Qm. [#00 [oo [Joo |1
0K Cancel Eck Lable
e m 15 scdstoed |

In the dialog box, which you open by pressing the "Common soils" button, open the
"Soils_english.gng_ggu" file when first starting the program in English ("Edit table'/"Load" buttons). Then
save the data set in the "Soils.gng_ggu" file on the program level to open your modified database file when
the program starts. You can also enter your own data ("Edit table"/"x soils to edit" button) and save it in
the "Soils.gng_ggu" file. You can also use your adapted file in other GGU programs by means of the
"Common soils" function if you copy the file into the appropriate GGU program folder.

All project data can be entered and managed in the GGU-CONNECT program. If you have already stored
your drilling data as a soil strata model in your project, you can load the soil strata and properties as an
xml file using the "GGU-CONNECT" button in the above dialog box. A brief overview of the procedure in
GGU-CONNECT for exporting the data to the GGU analysis programs can be found here:
GGU-CONNECT - Export contents for GGU analysis programs

Layer depths are always with reference to the top of dolphin, or are in absolute values (m AD), if this was
selected in the initial dialog box of the "File/New" menu item.
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To analyse the vertical capacity to EAU, EAB and EAP, enter the cone resistance qc and the

shear strength of the undrained soil cu,k. When using empirical data, enter the values for gb,k and gs,k

instead of qc and cu,k. To do this, activate the "Use own empirical data" check box in the "Editor 1/Sum V

analysis" menu item dialog box.

If you select analysis using the p-y method, you will see an adapted dialog box for entering the soil

properties:
Soil properties

Fary,. I Back I Cancel I Done I Comman soils I GGU-CONMECT |
Sort 1 zoilz to edit | I~ Type curve non-cohesive to Tab, 5.1 EAP 2020 annual report
Save Load | G | ? | G |

Mo, Depth gamma gamma’ phi cu dipas)/phi  qc cuk eps B0% Type Designatian

[m] [N ] [k #mé] [ [kNAmE] [ MM A kM /m? [ [-] g
1 fsooo0 | 1900 foooo [ 3250 | 000 | oooo | 10.00 | oo | 00050 norcohesive v  [Sand

Entries are made compliant with [2]. Three types of soil are differentiated:

e non-cohesive
e cohesive stiff

e cohesive soft

An eps(50) value can also be defined for cohesive soils. More detailed explanations can be found by

clicking the "?" button.

7.4 GGU-DOLPHIN: "General load cases’ menu item

Using this menu item, you can define up to 10 load cases, which are consecutively computed during the

subsequent analysis. You will also see the same dialog box if you begin analysis using General load cases.
This means you can still adapt the load cases even after starting the analysis (see meu item

“System/Analyse” Section “Analysing several load cases in a single computation”).

General load cases

Aillowable working capacity deviation [kN-m] W _?I _7| _7| ;I _?I

Designation Abbr.  Depth H.gk gam(@]  gam(Ep]  gami(t) Reqg work. cap. wiotking capacity  Depth (2] H.ak (2] Wk (2] M.q.k (2] 2nd load
[-] [1 [m] [kN] [1 [-] [] [IkN-m] determine [rm] [kM] [kN] [IM-m] present
[dcint at tap [let [Tomo [zoooo [vooo [rooo [rooo [ oo v [ 1o [ ooo [ oo [ om E
Hoirt at bottom [le” [oo0 [zoooo  [Tooo [tooo [tooo [ o0 v | tooo [ ood | 0o | oo o
[Rope tension [Ror [Toso0  [zomoo [1zoo [raso [rae0 [ 7ooo r [ 1o [ ooo [ oo [ om r
'TI Cancel | Save I Load I Sort LC | Edit LC number I Swap LC | Calculate working capacity I

If you activate the "Working capacity determine" check box after the load case, the working capacity is

determined by varying H,q,k. If the check box is deactivated, the working capacity is determined using the

value you enter in the "H,q,k" box, which is then active. Given a fixed value for "H,q,k" an additional H-load
and/or V-load can be defined at the end of the line after activating the "2nd load present" check box.
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The required working capacity can be entered directly or determined and entered by the program using the
"Calculate working capacity" button. After clicking the button you will next see a dialog box in which you
can select analysis using a "Simple equation" or an "Expert equation” (see EAU 2012 Section 6.15.4). If the
"Simple equation” is selected the following dialog box opens:

Calculate working capacity Ed

Ed=n-05-G -+ Cm-Cz Cc-Ce
[EalU 2012615.4)

Additional factorn [ = [ 1o
Mass of ship G [t] = [ ebooo
Moonng speed of ship v [mds] = IW
Wirtual mass factar Cm [-] = IW
Factar for ship flexibiliy Cs [ = [ om0
Waterfront structure attenuation factar Co [-] = IW
Ecoentricity factar Ce [-] = IW

Cancel | Clipboard I

Ii

B | )

You can view information on the parameters and input value recommendations by pressing the "?"
buttons. If the "Expert equation” is adopted you will see the following dialog box, in which you can enter
additional parameters for determining the working capacity:

Calculate working capacity

Ed=n-[G-Cm-Cs-Cc]d[2- (kE+F)) [ [k +F cofla))+ 2 v-w -1 k2 ginfz] +wd - k2 F
(B4 2012 6.15.4)

Additional factarn [-] = [
Mass of ship G [t] = [ aoon
Length of ship L [m] = [ oon
kM azz radiuz of inertia af zhip k [m] = IW
tooring peed of thip v [m'z] = IT
Distance to centre of mass 1 [m] = IT
Raotating zpeed w [radds] = IT
Angle o between v and 1 [7] = IW
Yirtual mags factor Cm [-] = IW
Factar for ship flesibilty Cs [-] = [ om0
Waterfront structure attenuation factor Ce [-] = IW

Carnicel | Clipboard |

Ii

EIEIE

ElEISE

After entering your data and exiting the respective dialog box via "OK", the calculated working capacity is
shown in a message box. By clicking "Yes", the value in the above load case dialog box is adopted as the
"Req. working capacity".
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If you have calculated the required working capacity using one of the equations, the input data and the
result are also shown in the output table (menu item "File/Print output table").

7.5 GGU-DOLPHIN: "Fenders" menu item

The program includes a database containing commercially available fenders, which is loaded when you
start the program. In the table shown in this menu item, the working capacity EA and the failure load RF

are given for each fender.

Fenders
Fan. I Back | Cancel I Done I Load I Save I Sort I Delete Delete doubles
Gotano.: | I 1 391 Fenders to edit I Info I M anipulate walues I
o EA RF

Mo, Designation Grade [kN-m] [KM]
T |sPCaoo EE! | 81 | 550 21 |sPC300 |G z3 | 183 [ 107.0
2 |sPCaon G10 | 81 | 570 22 |SPC 300 jGan | 183 [ 1100
3 |sPCaon 611 | a0 | ®00 23 [SPC 300 EEX | 162 [ 1120
4 |[sPCao0 |61z | ao | 620 24 |5PC350 EEE! | 17 [ 70

The following options are available:

» "Forw.", "Back’, "Go to no."
You can navigate through the list using "Forw." and "Back". "Go to no." allows you to jump to the fender
specified.

« "Cancel’, "Done"
Exit the dialog box either saving or rejecting your modifications using these buttons.

o "x Fenders to edit", "Info"
Using the first button you may expand or reduce the list of fenders. New fenders are added to the end of
the list. A description of the abbreviations used to enter the fender data is available via the "Info"
button.

» "Load’, "Save", "Sort", "Delete doubles"
A different fender list can be opened by pressing the "Load" button. It is then possible to append the
new list to an already open fender list. After appending fenders, it may be expedient to delete any
double fenders in the list by pressing the "Delete doubles" button. The fenders can then be sorted by
different characteristics (e.g. moment of inertia or name) by pressing the "Sort" button. The modified
fender list may then be saved to the program folder as ".ggu_fen" file for subsequent analyses by
pressing the "Save" button.

e "Delete"
Any number of fenders in a sequence in the list can be deleted using this button.
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Delete fenders

from fender: — [{1] SPC 300/G 0.9 -
tofender: [ €] SPC 300/G 1.4 |

Cancel |

» “Manipulate values'
Either the working capacity EA or the failure load RF of all stored fenders can be modified using

multiplication by, or addition to, a constant.

/.6 GGU-DOLPHIN: "Passive earth pressure’ menu item

You can specify passive earth pressure preferences using this dialog box:

Passive earth pressure

FPazsive ep to

" DIN 4085:2017 =
2]

i DIM 40852017 planar slip surfaces

Cancel |

Larger passive earth pressures are calculated using planar slip surfaces. Compliant with EAB R 89 the
friction angle should then be no greater than 35° and the wall friction angle should adhere to the following
condition "|delta| <= 2/3 phi".
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7.7 GGU-DOLPHIN: "Seismic acceleration menu item

Seismic loads can be taken into consideration as described in EC 8 or EAU 1990, Section 2.14, by

increasing the active earth pressure coefficients and reducing the passive earth pressure coefficients.

Seismic loads are given in multiples of gravitational acceleration (g).

Seismic acceleration

— Conzideration of seizmics
@ Modify earth prezsure coefficients [EC 8]
 Modify earth prezsure coefficients [E4L 1330

— Input

kh = ah/q [honizontal] [-]: I 0.0000
ko = awda [vertikal] [-]: I [.oooa
Fartial zafety factor gam.phi' [-]: I 1.2500

[ah = horizontal seismic acceleration in me's®
[av = vertical seizmic acceleration in mds)
[g = gravitational acceleration = 9.81 mds]

2]
2]

— Info
kh =071 ==+ Building damage

kh =02 ==r Senouz building damage
kh =08 ==r Devastating

kh =10 ==r Complete devastation

Cancel |

7.8 GGU-DOLPHIN: "Sum V analysis” menu item

In the dialog box activate required Sum V analyses using the check boxes. When the check boxes are

activated, analysis is performed automatically following your system analysis and design.
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‘Sum V' analysis preferences

— 'Sum %' analysiz

v Perform 'Sum " analysis
Cw = Ch - tan[factar - phi] Factor [-] I 0.000 7 |

¥  &nalysis of mobilized passive earth pressure with soil weight in the dolphin

¥ tnalysis of mobilized paszive earth prezsure with skin friction on the sides

¥ Perform "ertical capacity' analysis [E4L, EAP and EAR)
[T Usze own empiical data ¢ |
Cone resiztance adjuztment Factar [-]: I 1.000

Skin friction adjustment factar [-]: I 1.000

Type aof Weilenbach/Hettler factar: |1.EI ;I

Weilenbach/Hettler factar: I 200 ? |
ak. I Cancel |

On a previously analysed system, you can perform the analyses with a variety of settings via the menu

item "Evaluation/Sum V", without having to reanalyse the system.
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8 Editor 2 menu

8.1 GGU-DOLPHIN: "Section list" menu item

If you want to design a dolphin via the section list, this menu item will open a dialog box containing the

current list of dolphin sections.

Farw. | Back I Cancel | 'WI Load I Save I Sort I Delete I Delete doubles
Goto no.: |1_ 47 Sections to edit I M Select section | Generate tubular section I
. o t Wwel W pl A | Available steel grades
LS chalion [ram] [ram] len?] [en] er] [em™d] 235 275 355 420 460 240 270 320 390 430 630
1 Jarcelor 101612 [1me.0 W | g3ea5 [120968 | 3785 | 4769045 ¥ F F M FITCITCICIOCIOCTIEO
2 Jarcelor 1016714 [ioen [a0  [iosese [14057.0 | 4407 | 5831920 [ I A A e e e e
3 [arcelor 1016/16 [toten [t6o |1z [16001.4 | 5027 | 6284734 {28 2 A N I e e i e
4 JArcelor 1219/14 [1219.0 W [167846 |203293 | 8a0.0 | 620722 VM W VM W M
5 [arcelor 1219416 [1z190 W [17950.6 [231567 [&047 [10a4051.3 ¥V M M M VT
B [arcelor 121918 [1219.0 W |20034.3 |25965.2 | E7an [12247825 ¥ F F M FITCITCICIOCIOCTIEO
7 Arcelor 1422416 [1422.0 W |24585.3 |31630.7 | 7067 [1746554.4 ¥V W F W F IO T T - -
8 [arcelor 1422118 [t4z20 [t80  [evs192 [354838 | 7333 [1956613.7 {28 2 A N I e e i e
9 Jarcelor 1422/20 [tezo [0 [eoesre |a83147 EEE |21648225 F F F F FTCOTOFOOTTODTEO
10 [Arcelor 1524716 [15240 W [282739 [36385.4 [ 7580 [2154928.1 ¥V M M M VT
1 [Arcelor 1524718 [1524.0 W |31689.4 |40826.6 | 8516 |2414734.3 VM W VM W M
12 Arcelor 1524/20 |1524.0 W |35071.6 |45243.0 | 9450 |2872453 6 ¥V W F W F IO T T - -
13 [arcelor 1626/18 [1626.0 W |361538 |ap543.3 EEE |2333306.9 ¥ F F M FITCITCICIOCIOCTIEO
14 Jarcelor 1626/20 [tezen [0 [eoozza |51687.4 10091 |32538225 [ I A A e e e e
15 [Arcelor 1626722 [16z60 [20  [43518 |5B605.5 [1108.6 |3565357.3 {28 2 A N I e e i e
16 [Arcelor 1823/18 [1823.0 W |45914.2 |59036.9 [1024.1 |4198852.7 VM W VM W M
17 [arcelor 1529/20 [18za.0 W [50845.1 [65452.3 [1136.6 [4850081.1 ¥V M M M VT
18 [arcelor 1629/22 [1829.0 W [55743.1 [71833.0 [1248.8 [50362531 ¥ F F M FITCITCICIOCIOCTIEO
19 Arcelor 2032/20 |2032.0 W |62968.5 |a0985.5 |1264.2 |6397554.7 ¥V W F W F IO T T - -
20 [arcelor 2032/22 [eo3z0  [220  [6o0s04 |aBaes.7 [1383.2 [7o16836.1 {28 2 A N I e e i e

The following options are available:

» "Forw.", "Back", "Go to no."
You can navigate through the list using "Forw." and "Back". "Go to no." allows you to jump to the section
specified.

« "Cancel’, "Done"
Exit the dialog box either saving or rejecting your modifications using these buttons.

¢ "x Sections to edit", "Info"
Using the first button you may expand or reduce the list of sections. New sections are added to the end
of the list. A description of the abbreviations used to enter the section data is available via the "Info"
button.

» "Load", "Save’, "Sort", "Delete doubles"
A different section list can be opened by pressing the "Load" button. It is then possible to append the
new list to an already open section list. After appending sections it may be expedient to delete any
double sections in the list by pressing the "Delete doubles" button. The sections can then be sorted by
different characteristics (e.g. moment of inertia or name) by pressing the "Sort" button. The modified
section list may then be saved to the program folder as ".rohr_ggu" file for subsequent analyses by
pressing the "Save" button.
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Any number of sections in a sequence in the list can be deleted using this button.

"Select section"

from gection: I[ 1] Arcelor 101612

to section: I[ B Arcelor 1219418

Cancel |

=]
[=]

A dialog box opens in which you select the required section for design.

|15) Arcelor 1626/22 (w el = 43861.8)

Cancel |

"Create tubular section"

A new tubular section can be generated. A dialog box opens for entering the dimensions and

identification. In the following dialog box you can then save the section as a new section, or using a

previously allocated name:

— Inputz
COutzide diameter O = 1071600 mm
Thickrness t = 22,20 mm
Corogion a = 0.00 mm

— Results
Thickness t = 22,20 mm

COutzide diameter D = 1071600 mm

Inzide diameter d = 971,60 mm
Area=633.11 cne

Marment of inertia | = 856103.9 cm™4
Moment of reziztance W el = 16852 4 oo
koment of resistance W pl = 219292 cne
First moment of area 5 = 10964.6 cne

Diesignation |FHII 1016/22.2

sz az I Mew section

[T Add atend

W Usze as curent section

Cancel |
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8.2 GGU-DOLPHIN: "Differing sections" menu item

If you want to design a dolphin using differing sections at different depths, you can use this menu item to
define the different individual sections for the dolphin. The program first automatically sets the depth of
the lowest section in the analysis to the base of the system and determines the required length of the
lowest section.

Differing sections

Forw. I Back I Cancel | Done I Load I Save | Sort I

2 individual zections to edit I

MNo. Depth [m] Section Steel grade
1 I 4.000 Arcelor 152416 I IS il LI IBucinng analysiz with fy.k reduction LI
2 [138s Arcelor 152416 | |5 55 | |Mobuckling analsis =l

First, define the required number of sections using the "x individual sections to edit" button. After clicking
the button with the section designation, you will see a dialog box in which you can select the required
section from the section list. You can save your section compilation in a ".sol_rohr" file and load it again
when needed using the "Load" and "Save" buttons. The sections are sorted according to depth using
"Sort".

If you are working with differing sections, you specify the steel grade and buckling analysis for the
individual sections in the dialog box for this menu item.

If you exit this menu item and have previously selected "With section list" in "Editor 1/Analysis options”,
you will be asked whether you wish to convert to steel design using differing sections. You will see a
similar question if the case is vice versa. If you have already selected "Differing sections" and would like to
add a section (e.g. with corrosion), you can go to the "Editor 2/Steel sections" and add the required
section without having to immediately move back to "With section list" again. When you exit this menu
item you will see the reverse question: whether to change to steel design using the section list. In this
case, respond negatively and supplement your new section using the menu item "Editor 2/Differing
sections”.

8.3 GGU-DOLPHIN: "Young's modulus/Specific weight"
or "Specific weight" menu items

Using this menu item you must enter Young's modulus and specific weight of the dolphin. From the former
the bending line is calculated, from the latter the self-weight of the dolphin.
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9 System menu

9.1 GGU-DOLPHIN: "Info" menu item

You will see information on the current system in a message box.

9.2 GGU-DOLPHIN: "Special preferences” menu item

The program performs a multitude of plausibility checks. After starting the analysis, the preferences
specified by the user are displayed in a message box; for problematical preferences separate information
or warning are displayed. It is therefore recommended to leave the "Show warnings in future" check box
activated.

If you do not want to see the automatic display when the analysis starts, deactivate the check box. You
can subsequently view your special preferences using this menu item.

9.3 GGU-DOLPHIN: "Depth subdivisions” menu item

GGU-DOLPHIN uses the finite element method, which requires the system to be divided into a number of
finite elements (rods). You can specify the size of these depth increments for the region above and below
the bed of the body of water.

Depth subdivisions

The program employs FERM methods to calculate state vanables
at certain intervalz, but always at layer boundaries.

Depth increments can be zpecified by the uzer.

Small depth increments give improved accuracy

at the cost of langer analyzis times.

Recommended values: 0.250 above and
0.125 m below the bed of the body of water.

Subdivizion above the bed of the body of water [m]: I 0280
Subdivizion below the bed of the body of water [m]: I 0.280

Cancel |

9.4 GGU-DOLPHIN: "Length surcharge” menu item

Here you can specify the way in which length surcharge is calculated.
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Length surcharge

D eterming lenagth surcharge dx

— Length surcharge with % walue

i |Jze length surcharge dx with % value
Length surcharge [%]: I 200 7 |

— Length surcharge via equation

& Calculate length surcharge dx via equation

[T wall friction angle delta,p in accord. with Filing Handbook 2007 ? |

| ()4 I Cancel |

A length surcharge for the theoretically determined embedment depth is required for dolphins. In
accordance with the EAB, this surcharge can be adopted at 20% of the theoretically determined
embedment depth. Alternatively, the length multiplier Ax can also be calculated in accordance with the
EAU:

Ax =Ch/ephC

Ch = equivalent force after Blum (horizontal component)
ephC = passive earth pressure stress at the theoretical toe TF

Opinions differ in terms of adopting the wall friction angle of the equivalent force after Blum. If you
activate the check box "Wall friction angle delta,p in accordance with Piling Handbook 2007", the passive
earth pressure value is used. Otherwise, the value given in the "Editor 1/Sum V analysis" menu item is
used.

9.5 "Analyse” menu item

9.5.1 GGU-DOLPHIN: Select load case for analysis

Once you have entered all data required to fully describe the system it can be analysed. You can also
initiate the analysis using the [F5] function key. You will see the following dialog box, in which you now
select the required load case or cases.
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Confirm

Analyze what?

i* General load cases ? |
i General load cazes with fenders ¢ |
Working capacity uzing H gk wariation

o
™ Working capacity uzing fixed H.ok
" Fope tension

~

lce loads

Caticel |

9.5.2 GGU-DOLPHIN: Analysing several load cases in a
single computation

You can find the following example in the "Example General load cases_3 cases.ggu_dlb" file in the
program's examples folder.

If you wish to analyse the "General load cases", you should first select a design section from the section
list in the "Editor 2" menu. Next, the following dialog box for steel design compliant with EC3 opens for the
selected section:

Steel designto EC 3

Steel zelection
Current zection: Arcelor 1626/22

Steel grade:; IS 355 vI

|Buckling analysis to DIN EN 199316 = |
¥ Reduce shear force after Weibenbach by 50% ﬂ

Cancel |

When using several sections for a dolphin, you make the decision on steel grade and buckling analysis
when selecting the sections in the "Editor 2/Differing sections" menu item. The steel design dialog box is
then reduced to the shear force reduction check box.

After accepting your specifications, you will see the same dialog box for defining the desired load cases as
previously described for the "Editor 1/General load cases"” menu item:
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General load cases

Allowsble working capacity deviation [kN-m] W LI _7' _7' _7' LI

Designation Abbr. Depth H.ak gam(d) gam(Ep]  gam(M] Req. work. cap. Wworking capacity  Depth (2] H.ak (2] Wk [2] M.ak 2] 2nd load
[1 [ [m] [kN] [ [ [ [kM-m] deteming [m] [kM] [kN] [kM-m] present
[dcint at tap [let [Tomo [zoooo [vooo [rooo [rooo [ oo v [ 1o [ ooo [ oo [ om =
Hairt at bottom [lg” [ooo [zoooo  [Tooo [rooo [rooo [ rooo 4 | tooo [ ood | oo | ooo o
|Rope tensin [Ror [0S0 [zoooo  [Tzoo  [1is0 [1i00 [ 000 r | tooo [ ood | oo | ooo r
’TI Cancel | Save I Load I Sort LC | Edit LC number I Swap LC | Calculate working capacity I

Start the analysis by pressing "OK". The program analyses the defined load cases consecutively. If the
steel design cannot be verified, the analysis is aborted with a note on the load case in which the steel
failed.

Following a successful computation, the results are displayed in an additional message box and then in
the results legend on the screen after information about the computations and the analysis time.

Results
Mo. Load casze Hak Depth Section length p[steel) Wworking capacity [kM-m]
[ [ [kM] [m] [m] [ Req./Cur,
1 Joint at top 155088 nm 15.43 0735 F0.00 4700
2 Joint at bottom 176617 1.00 15,69 0749 FO00 47215
3 Fope tenzion 200,00 050 1017 0.0av -4032

Greatest steel utilization = 0.749 [Load case: Joint at bottom]

In the graphics, the load case with the greatest steel utilisation is highlighted and labelled accordingly.

9.5.3 GGU-DOLPHIN: Analyse fenders

The program includes a database containing commercially available fenders, for which the working
capacity EA and the failure load RF are given. The fender analysis first demands that the required working
capacity be determined. The failure load RF of the fender is then adopted as a horizontal load and the
resulting working capacity Ed determined. The sum of EA and Ed must be greater than the required
working capacity.

If you select "General load cases with fenders" in the start dialog box you will initially also see the dialog
box for the steel design settings compliant with EC3 (see menu item“System/Analyse” Section “Analysing
several load cases in a single computation”). Following this, the almost identical dialog box for specifying
the load cases is displayed. In contrast here, though, you can select a fender analysis by activating the
check box at the end of each load case line.

General load cases

Alorvrable veoking capacty devishon [BM-m] [T Il 7| 7] 1]
[Drasigristion Abbr.  Dagth Hak gamid) gamiE gam{M] Fieg. work. cap. Fendess Depth [2) Hak [ Yaki?) M.ak[3 Zred load
H Hoim [kN] &| H I [k m] andyiin Im] [kN] [kN] kK m] present
[0t at top et [Toutn [ 200.00 [vwo [roo [rwo [ 7000 W | 1000 [ oo [ o [ oo r
[Somit i besitomn J6 [ 1000~ [zooo  [vom [1oe [om [ mm =] [ 1000 | oo [ oo | oo r
[Rope tenzice: ot [ 050 [mow  [raw [us [ [ mo r [ [ oo [ ooe | oo r

ok | Cancel | Save | load | Soll | EdLCrumber | Swapll | Cakcudaie working capacity |
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For fender analysis, the Req. working capacity must first be entered or determined by pressing the
"Calculate working capacity" button (also see menu item “Editor 1/General load cases”). In order to
optimise the analysis procedure you will see the following dialog box, in which you can delineate the
fenders to be analysed, when you exit the above box:

Fender filter

¥ Usze only one fender

— One fender

IJze thiz fender I‘I] SPC 300/G 0.9/EA=5.0 LI

— Working capacity
Only uze fenders with working capacity EA between

it E& = I 100.0
max. Ed = B00.0

— Carrection factar EA + RF

Correction factar E& [] I 1.000
Correction factar BF [-] I 1.000

Cancel |

In the default setting, the program analyses all fenders with a working capacity EA in the specified range.
However, you can also analyse a specific fender if you activate the "Use only one fender" check box and
then select the required fender from the fender database provided.

Analysis begins after you exit the dialog box. The results are then initially displayed in a message box and
then in the graphics and the results legend.

You can find another example with fender analysis in the "Example General load cases_Fenders.ggu_dlb"
file in the program's examples folder.

9.5.4 GGU-DOLPHIN: Analysis of a selected load case

You can find the following example in the "Example Load case Working capacity.ggu_dlb" file in the
program's examples folder.

If you select a single load case for the analysis in the dialog box shown above, you will see the respective
customised dialog boxes.

In the "Working capacity...." load cases, a dialog box for steel design compliant with EC3 opens first,
shown below as an example for the "Working capacity using H,q,k variation" load case:
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— Steel zelection

Current zection: Arcelor 1626/22

Steel grade:; IS 355 vI

— Partial zafety factorz
qgam, k0 [-]:

gam. 1 []:

1.00
1.00

F

|Buckling analysis to DIN EN 199316 = |
¥ Reduce shear force after ‘Weibenbach by 50% ﬂ

:

Cancel

You then see a dialog box for defining settings for determining the working capacity.

Working capacity

— “Warking capacity
Depth of attack of H [m]

Req. working capacity [kMN-m]
gam(Q] [-]

gamlEp] [

gam(M)] [-]

om0
Er
(o0
[To00
[To00

Cancel |

Calculate warking capacity |

Here, too, you can either enter the required working capacity or have it determined and entered by the
program using the "Calculate working capacity" button (see descriptions in menu item “Editor 1/General

load cases”). In this example, the program then performs an analysis by varying H,q,k and displays the

results in a message box:
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Results

[]

L [ I [ N P I S )

P Tl Tad Tad [l [l Pl [ad —b = = b b b
bt = I B R T L I e B o R L Y Y 3 B R T Y L R s |

28

0.07

0.34

0.97

1.99

3.56

5.86

8.50

11.82
1E.88
2210
28.32
35.66
44,23
54.16
6218
58.10
6218
BO0.12
5311
B0.12
53.61
B0.12
59.97
B0.12
53.93
B0.12
B0.06
E0.02

Mo, “Working capacity Hok
[kM-rii]

[kN]
100.00
200.00
300.00
400.00
500.00
EO00.00
F00.00
800.00
300.00

1000.00
1100.00
1200.00
1300.00
1400.00
1500.00
1450.00
1500.00
1475.00
1462.50
1475.00
1468.75
1475.00
1471.88
1475.00
1473.44
1475.00
1474 22
1473.83

Section length
[rn]
855
964
10.49
11.16
11.75
12.30
1270
13.08
1354
13.88
14.21
1452
14.83
1512
15.29
15.21
15.29
15.25
15.23
15.25
15.24
15.25
15.24
15.25
15.25
15.25
15.25
15.25

Axailable warking capacity = 60,02 kM-m
R equired warking capacity = 60.00 kMN-m achigved!

pzteel]
[-]
0033
0.069
0109
0151
0155
0242
0288
0334
0389
0439
0451
0544
0532
0654
0,700
0677
0,700
0.6E3
0.6E3
0689
0 6ER
0689
0.6E7
0689
0 6Ea
0689
0 6Ea
0.&Ea
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kaob. Ep met
[-]
ez
ez
ez
Yes
Yes
Yes
Yes
ez
ez
ez
ez
ez
ez
ez
ez
Yes
Yes
Yes
Yes
e
e
e
e
e
e
e
e
ez

In this case, the required working capacity has just been reached. If the steel cannot be verified, the

analysis is aborted.

If the steel design has not already been requested in the analysis boxes, you will see a query on the steel

design after the analysis is complete. In some of the load cases, you can carry out the design for the

selected section or have the program search for the optimum section. You will see the dialog boxes that

can also be accessed via the "System/Design defaults" menu item.

9.6 GGU-DOLPHIN: "Design defaults” menu item

If this has not already been done during the analysis, you can subsequently design the steel using this
menu item. If you use a selected section, you may also be able to have the program search for an optimal

section:
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If you confirm the option below, you will see the following dialog box in which you can define the desired

settings, or alternatively select a different section:

Design EC 3

—Select section

|Arcelor 1625/22 ~|

|Buckiing analysis to DIN EN 1993-16 v |

Cancel |

Select steel
S 355 ~|
—Actions
Design situation max M,aq Max. (,aq Max. M,aq
Moment M,Ed [N-m/m]: | 106,79 | ooo | ooo
shear force V,Ed lvjm): | -0.60 | 6046 | 60.46
Mormal force N,Ed [kM/m]: I 0.87 I 7.96 I 7.496
Budkling length [m]: I 21.34 I 21.34 I 21.34
—Partial safety factors
gam, M0 []: 1.00
gam,M1 []: 1.00
[+ Reduce shear force after Weilenbach by 50% Info

When design is complete you are informed of the verification results in a message box and are presented

with the principal data on which the design was based. After exiting the message box, the analysis results

are displayed in your system both graphically and in the Design legend.

If you have selected the "Find optimum section" option, you will see the following dialog box in which you

can define your search settings:
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— Section selection

-
v

|Buckling analysis to DIN EN 199316 = |

Mo test far shear crimping analysis

Search criterion: “'Find smallest zection area'’

v Reduce vield point for class 4 or during shear crimping analysis

— Steel zelection

Steel grade I S 38R - I

— Actions
Design zituation s b bl &, M
Maomert M. Ed [kM-m/m]: | 106.8 I I 0o
Shear force W Ed [kM/m): I -0.6 I I G0.5
Nomalforce NEd [kN/m} - [ 0.9 | | 75
Buckling length L [m]; | o3 | | 1.3

— Partial zafety Factors
garn k0 [-] 1.00

gam. b1 [-]: 1.00

i

v

Reduce shear force after Weilenbach by B0%

Cancel

:

2]

You will then been shown information on the optimum section and can accept it if desired:

47 zections investigated.

— Best rezults for the first 18 Sections [zarted by A

Arcelor 1524418 [ = 0.953] [A = 851.5 cn)
Arcelor 1422420 [ = 0.991] (A = 830.9 ené)
Arcelor 162618 [ = 0.836] [& = 909.3 eré]
Arcelor 1524420 [ = 0.861] [ = 945.0 ené]
Arcelor TE26/20 [ = 0.754] 4 = 1009.1 cr?)
Arcelor 1829418 [ = 0.660] A = 1024.1 cr?]
Arcelor 1626/22 [ = 0.688] 4 = 1108.5 cr)

— Optirmum section:
Arcelor 1524418
Itilization factor p = 0.953
Area s = 8516 coé
Governing desigh situation max kM .ag

Section “Arcelor 152418 accept?

Cancel |
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After accepting the section, the design results are first displayed in message boxes and then displayed
graphically in the system and in the Design legend. If you alter the section, you should have your system
reanalysed with the new section.

9.7 GGU-DOLPHIN: "Graph positioning preferences’
menu item

If you are not happy with the automatic graph arrangement, you can use this menu item to create an
arbitrary arrangement. The dialog box of the GGU-RETAIN program is shown here as an example. Other
graphs may be listed in other GGU programs.

Graph positioning preferences

™ Automatic graph positioning
% Manual graph positioning

— Manual graph pozitionz

[araph name ¥ [m] “fidth [mn)
W ater pressune, I Q.00 I 2.00
Earth pressure I B.00 I 2.00
Mament | 10.00 | 200
Shear force |15_EIEI I 2.00
Mormal force |2EI_EIEI I 2.00
Dizplacement |25_E|E| | 2.00
Subgrade react. mod. | 30.00 | 2.00
Lateral pressures I-E_EIEI I 2.00

k. I Cancel |

For a customised graph arrangement, activate the "Manual graph positioning" check box. The graphs are
then displayed centred at the sheet position "x" with the specified "Width".

The fastest way to modify the position of a graph is to press the [F11] function key and then to pull the
diagram to the new position holding the left mouse button pressed.

9.8 GGU-DOLPHIN: "Graphics output preferences”
menu item

Among other things, the screen graphics consist of several graphs, presenting depth-oriented results. This
menu item opens a dialog box which allows you to visualise the selected state variables on the screen by
activating the corresponding check boxes. On the whole, the dialog box is self-explanatory.
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Graphics output preferences

— Earth pressure and state wariable hatching
¥ Fixed spacing Spacing [mm] = Iﬁ

— Presentation internal forces ete.
v Moment IV Shear force v Momal farce
v Displacement

Show systemn | | Shiow results I Canicel |

Leave the dialog box by pressing "Show system’. If the system has already been analysed you can leave
the box by pressing "Show results" and then view the result graphics on the screen.

9.9 GGU-DOLPHIN: "Labelling preferences" menu item

This menu item allows you to specify labelling preferences for the result graphics.

Labelling preferences

Section labelling: I Centre left ;I

Mo, of decimal places [dizplacement] I 1 A I
] I Cancel I

You can position the section labelling at the desired position. You can also specify the number of decimal
places for the displacement shown in the graphics.

9.10 GGU-DOLPHIN: "Dimension line" menu item

You can define a vertical dimension line for the graphics in order to emphasise and clarify the system
dimensions. If the dimension line is displayed on the screen, the following dialog box can also be
accessed directly by double-clicking the dimension line.

imension line

Yertical dimenszion line
¥ Dizplay Decim. places: Iz_

Font gize [mm): I 20
% pozition [m]: I .00

Cancel I
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The distance to the dolphin is defined by means of the "x position" in metres in the scale selected (see the
menu item "Page size + margins/Manual resize (editor)"). Negative values define a position to the left of
the dolphin. In addition, you can specify the font size and the number of decimal places.

The fastest way to modify the position of a dimension line is to press the [F11] function key and then to
pull the dimension line to the new position with the left mouse button pressed.

9.17 GGU-DOLPHIN: "Display system” menu item

Once a system has been analysed, all the state variables are automatically shown on screen. So as not to
overburden the screen, certain elements of the system (for example, surcharges) are no longer shown. If
you want to view all the system data without state variables, clicking this menu item will enable you to do
SO.

9.12 GGU-DOLPHIN: "Display results” menu item

After a system has been analysed, all state variables are automatically presented on the screen. If you
used the menu item "System/Display system" to return to the system visualisation, you can go to this
menu item to return to the result presentation without renewed analysis. Of course, this only works if the
system has already been analysed.
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10.1 GGU-DOLPHIN: "Main output summary’ menu

Item

After selecting this menu item or pressing the [F6] key, you will see a message box containing governing

system analysis variables. If analysing using "General load cases’, the result of the load case with the
greatest steel utilisation is shown.

Results for delphin

Load cage: Joint at bottom

b axirurm moment = 11608, 32 kM-m [d]
b aximum shear force = B424.18 kM [d]
b axirurm normal force = 817,86 kM [d]
Ermbedment depth =11.69m

Required length = 1569 m

Length zurcharge = 2.44 m

Head ratation phik = -0.67 *

b axirurn dizplacerment wk = 33.4 mm
Selected zection: Arcelor 1626/22

Sum Eph.k = 15457 09 kM [to 15.69 m)
Sum Eph.k = 849536 kM [to the theoretical bog]

Further ztate variables can be obtained with
a double mouze-click an the screen.

You are also informed that double-clicking the left mouse button (after you have closed the message box)

on any part of the graphics will cause the corresponding state variables to be shown on screen.

10.2 GGU-DOLPHIN: "Results’ menu item

If analysing using "General load cases", you will see a message box with the results of all analysed load

cases. This function can also be accessed by pressing [F7].

When analysing a single load case, the message box shows the analysis result at the point with the

greatest steel utilisation, which is indicated graphically in the system view by the force arrow on the

dolphin.
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You will see all information about the verification of sum V in a message box. This dialog box always

opens immediately following the analysis and design of specific load cases:

If the verifications have not yet been activated, activate them in the "Editor 1/Sum V analysis" dialog box

and have the system reanalysed. After selecting this menu item, you will see the following result box, for

example:

LC: Joint at bottom

weilenbach/Hettler factor [-] = B1.5006

Analysiz of mobilized passive earth pressure

Condition:; Gk +Rsk + 0.5 Ch.k - tan[deltalC]] »=Bv k - 0.5 Ch.k - tan[deltalp]]

3 k[zection] = 136.54 kM

G k[zoil in pile] = 0.00 kM

Az k[zkin friction] = 0.00 kM

G.k +Rsk=13654 kN

Chk =104.46 kH

By k =-15.74 kM

deltalp] [*] = -6.50

deltalC] [(]=10.82

Sum V[g+g)k = 136.74 [compreszion] kM

Analyziz of vertical capacity

[empirical data after EALL 201 2]

tethod 1: EAL Figure B 4-3 [left]

Section: drcelor 1626422

R.Bv.d=[Bhk-1/2 Chk]- tandektalp]] / gammalEp]
R.Bw.d=[138313-1/2- 104.46] - tan[6.57 /1.00=9.73 kN
R.Cv.d=1/2 Chk - tan[dekalC]) / garmmalEp]
R.Cv.d=1/2 10445 - tan[21.77] /1.00 = 20.76 kN

End resistance qo.m = 10,00 kM /mf
[averaged from 14.06 to 22,19 m] == gbk = 10.00 MM /mrf
Rb.d =2 gbk / gammalgb k] =01109 - 10.00- 1000 /1,40 = 731,36 kM

Skin friction
Fram [{u] qz.k [kM/me] Dezignation
4.00 15.69 2667 Sand

Skin zsurface area to 15.69 m = 4.970 médm ==> R.21.d
R.21.d=R.21 k / gammalgz.k] = 154929/ 1.40 = 110664 kM
F.d=REBvd+R.Cvd+Bbd+FR.sl.d=1929.04 kM

Actions
Wd=0G.d+Pv.d=13654 + 0.00=13654 kM
==xp=%d/R.d=13654 /1329.04 = 0.07

Reanalpze

By clicking the "Reanalyse" button, you can edit the settings in the following dialog box and recalculate the

sum V verifications:
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— Empirical data

[T Use own empirical data

— Analyziz method
& tethod 1

™ Method 2

— Partial zafety factors

End reziztance gammalgb k] [-]: I 1.400

Skin friction gammalqgs k] [-]: I 1.400

— Adjustment factors

Skin friction adjustment

Cone resistance adjustment factor [-]: I 1.000

factor [-] | 1.000

— Extenzion
E=tenzion below TF [m]:

0.00

kirirmunm walue [m]:

— Minimum embedment in load-bearing strata

I 2.50

— Angle of equivalent for
delta(C] / phik [-]:

ce Ck

I -0.667

— Cohesive soilz

EAll defines no walues for gbk and gs k
far cohesive zoils [go = 0; cuk » 0.

[T Adopt values taken from Piling Fecommendations

— Analyziz without end resistance

[T &llow analysis without end resistance

R atio [min., max.] =

[T &llow interpolation f
[T Allow interpolation f

— Piling Recommendations input data

I 0.00

or g < 7.5 MM/ [Skin friction]
or cuk < B0 kMAme [Skin friction]

Cancel |

Once the modifications are confirmed by pressing "OK" the data is displayed in a message box. After

closing the box, the results for analysis of Sum V are displayed in the General legend, if the appropriate

check box is activated (see menu item “Graphics preferences/General legend”).

10.4 GGU-DOLPHIN: "Length surcharge’ menu item

(Evaluation)

A message box appears containing the result of the length analysis:
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Length surcharge for LC: Joint at bottom
Suppart Ch [Blum]

Ch.gk = 0.00 kM

Chagk =6424 18 kN

dt = Ch.d- gam(Ep] / eph.C .k
Ch.d=05"[Ch.gk - gamma.g + Ch.q.k - gamma.qg)
Chd=3212.09 kN

eph.Ck =1316.52 kM./mé

[delta,p / phi=0.333)

gam(Ep] = 1.000

gam(1] = 1.000

di =244 m

Theaoretical embedment depthi 1 =925 m
Required embedment depth =1 + dt=11.69m
Required zection length = 15.69 m
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10.5 GGU-DOLPHIN: "Move section bases’ menu item

If you are analysing using several sections, you can move the bottom edges of the sections using the

mouse to achieve optimised section utilisation. The system is recalculated immediately after moving the

bottom edge.

You can also activate movement by pressing the [F8] function key.

10.6 GGU-DOLPHIN: "Earth support analysis" menu

Item

When calculating with the p-y method, the earth support is verified by default. The result is displayed in a

message box.

Earth support analysis

Load zase: Joint at top

Design rezistance Bhk = 2736.09 kM

Pazzive earth prezsure Boult k = 20364.57 kM
gam(Ep] =1.150

gam(] = 1.200

Deflection cure zero trangition point tL0=12189m
Design rezistance Bh.d = 328331 kM

Paszive earth prezsure Boult.d =17703.33 kN

Idtilization factor = 0,185
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11 Graphics preferences menu

11.7 GGU-DOLPHIN: "Refresh and zoom" menu item

The program works on the principle of What you see is what you get. This means that the screen
presentation represents, overall, what you will see on your printer. In the last consequence, this would
mean that the screen presentation would have to be refreshed after every alteration you make. For reasons
of efficiency and as this can take several seconds for complex screen contents, the screen is not refreshed
after every alteration.

If, e.g., after using the zoom function (see below), only part of the image is visible, you can achieve a
complete view using this menu item.

Image zoom

|1ze curent zoom of 1.000 Ilze

04 '0OE, 08 10 165 25 40 20

A zoom factor between 0.4 and 8.0 can be entered in the input box. By then clicking on "Use" to exit the
box the current factor is accepted. By clicking on the "0.4", "0.6", etc. buttons, the selected factor is used

directly, and the dialog box closed.

It is much simpler, however, to get a complete overview using [Esc]. Pressing [Esc] allows a complete
screen presentation using the zoom factor specified in this menu item. The [F2] key allows screen
refreshing without altering the coordinates and zoom factor.
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11.2 GGU-DOLPHIN: "Zoom info' menu item

An info box informs you about the activation and possibilities of the zoom functions.

To magnify ko any size: press the

[CH] key and the left mousze button.

Alternatively vau can enlarge or reduce
with a factor of 2. %'ou can uze this function
with the corezpanding icons

in the toolbar.

¥ Enlarge [T PReduce

¥ Mouse wheel operation with global coordinates ? |

k. I Cancel

A quick way to enlarge a specific section of the screen is to open a magnifying glass window by holding
down the [Ctrl] key and the mouse button.

A quicker way to zoom in and out of the system graphics is to use the mouse wheel. When the program is
started for the first time, the default setting for mouse wheel operation is activated according to Windows
conventions.

If you want to change the system coordinates and the scale of your system using the mouse wheel,
activate the "Mouse wheel operation with global coordinates" check box. If you close the program with
this setting, the setting is still activated the next time you start it.

The functions via the mouse wheel can be found in the chapter "Tips and Tricks: Keyboard and Mouse".

11.3 GGU-DOLPHIN: "Legend font selection” menu item

With this menu item you can switch to a different true-type font. All available true-type fonts are displayed
in the dialog box.

11.4 GGU-DOLPHIN: "Pen colour and width" menu item

In order to enhance the clarity of the graphics you can preset the pen settings for various graphic elements
in the GGU programs.

You can change the pen widths for the elements listed in the dialog box and adjust the pen and/or fill
colours by clicking on the button with the element name. In some GGU programs you can also define a line
colour for selected elements.
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For the graphic output of colours on monochrome printers (e.g. laser printers), colours are replaced by an
equivalent shade of grey. In the case of very light colours, the corresponding graphic elements are then
barely visible on the printer. In such cases, it makes sense to change the colour setting to darker colours.

11.5 GGU-DOLPHIN: "Mini-CAD toolbar" and "Header
toolbar" menu items

Using this menu item you can add free text, lines, circles, polygons and images (e.g. files in formats BMP,
JPG, PSP, TIF, etc.) to the main program graphics. PDF files can also be imported as images. A pop-up
menu opens, the icons and functions used are described in more detail in the Mini-CAD manual.

The differences between the Mini-CAD and Header CAD are as follows:

« Drawing objects created with Mini-CAD refer to the coordinate system (generally in [m]) in which the
drawing is created and are displayed accordingly. You should therefore select this menu item if you
wish to enter additional information on the system. These objects can be saved in a “.mcd” file using
the

icon in the pop-up menu and loaded as such in other GGU programs using the

icon in the pop-up menu.

» Drawing objects created with the Header CAD refer to the sheet format (in [mm]). They therefore always
remain at the same sheet position, regardless of the coordinate system of the measuring points. You
should select this menu item if you want to enter general information on the drawing (e.g. company
logo, report number, system number, stamp). If you save this so-called header data in a “.kpf” file using
the icon

in the pop-up menu, you can reload this header data for a completely different system (with different
system coordinates) and also in other GGU programs using the icon

in the pop-up menu. The saved header data can then be found in the same position. This considerably
simplifies the creation of general sheet information.
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11.6 GGU-DOLPHIN: "Toolbar preferences” menu item

After starting the program, a horizontal toolbar for menu items appears below the program menu bar. If
you would rather work with a popup window with several columns, you can specify your preferences using
this menu item. The smart icons can also be switched off.

At the bottom of the program window, you find a status bar with further information. You can also activate
or switch off the status bar here. The preferences will be saved in the "GGU-DOLPHIN.alg" file (see menu
item "Graphics preferences/Save graphics preferences") and will be active at the next time the program is
started.

By clicking on the tools (smart icons) for the menu items you can directly reach most of the program
functions. The meaning of the smart icons appears as a text box if you hover with the mouse pointer over
the tools. Some of the tool functions cannot be called up via normal menu titles and menu entries.

Not all of the icons described below are available in all GGU programs.

"Next page"/"Previous page"
You can use these icons to scroll forwards and backwards between individual pages. In many GGU
programs, you can use this in the output table representation.

E

"Select page" or "Diagram/Output table"
If you are in the output table representation, you can use this symbol to jump to a specific page or switch
back to the normal display, i.e. your graphic display.

"Zoom out'
If you have previously zoomed in, this tool returns to a full screen display.

"Zoom (-)"/"Zoom (+)"

With the zoom functions you can zoom in or out of parts of the image, by clicking the left mouse button.

"Copy/print area"

Use this tool to copy only parts of the graphics in order to paste them, e.g. to a report. You will see
information on this function and can then mark an area, which is copied to the clipboard or can be saved in
a file. Alternatively, you can send the marked area directly to your printer (see "Tips and tricks").
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"Colour on/off" or "Colour/hatching"

If you want to remove the colour from the system display, e.g. to create a black and white printout, you can
do this using this on/off switch.

In several GGU programs, 4 colour and hatching settings are possible via this icon, which you can click
through in sequence. A colour filled representation is the default setting, the next click shows the hatching,
then coloured and hatched. The fourth click shows a representation with neither colour nor hatching. The
next click starts again.

"Move object"
Use this icon to position legends and diagrams at the desired position on the output sheet.

‘Undo move object"
By clicking this icon the last performed movement of graphical elements made using the [F11] function
key or the menu item "Output preferences/Move objects" can be undone.

"Restore move object"
By clicking this symbol, the last object movement undo carried out using "Undo move object" can be
restored.

“Construction phase back”/”"Construction phase forward”
If you are in the display of construction phases, you can use these icons to scroll back and forth between
the individual construction phases.

11.7 GGU-DOLPHIN: "Soil properties legend” menu item

If the "Show legend" check box is activated, a legend with the soil properties of the individual layers will be
displayed on your output sheet. You can alter the type of visualisation using the dialog box of this menu
item.
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Soil properties legend

v  Show legend

Fresentation format |E|:|I|:|ur systemn j

% [rm): 40,00
¥ [rrn]: 40.00
Font zize [mm]: 75

|:| Backaground colour |

[ with depths

[ Soil designations in main graphics

Soil colours + hatching

Soil colours |
Sail hatching |
Legend hatching Factor: 0.50

(] 4 | Cancel |

You can define and edit the position of the legend using the values "x" and "y". You can control the size of
the legend via the "Font size". You can also define a background colour in some legends.

The fastest way to modify the position or size of the legend is to press the [F11] function key and then to
either pull the legend to the new position or to move the sides of the legend to their new size with the left
mouse button pressed.

By activating the "With depths" check box the values of the individual soil layers will be shown in the
legend. The designations entered for the individual ground layers are displayed in the system graphics
adjacent to the layer depths if the "Soil designations in main graphics” check box is activated.

If "System coloured" is activated in the combo box, the soils will be displayed coloured both in the soil
properties legend and in the system graphics. You can also define either hatching or colour fill and
hatching for the different soil types in the combo box. If you select "System without all", the soils are
merely numbered. The various settings can also be accessed via the "Colour/Hatch" tool in the menu
items toolbar.

In the "Soil colours + soil hatching" group box, you can make the desired adjustments according to your
individual requirements:

o "Automatic"
The program automatically assigns soil colours to the soils. If the check box is deactivated, the soil
colours that you can set individually under the “Soil colours” button are used.
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You will see a dialog box in which you can make your desired settings. Here you can assign a new

colour to each soil layer after clicking on the button with the desired number or reassign the colours via
"Soil colours/Reorganise” button. You can save your colour settings to a file under "Soil colours/Save"

and reuse them for other systems using the "Soil colours/Load" button. In the lower area, you can

transfer the colour settings to the Windows colour box as user-defined colours, for example, or vice

versa. Click on the "Info" button for further explanations.

» "Hatching"

You will see a dialog box in which you can define different hatchings for each soil.

» "Legend hatching factor"

A narrower hatching can be achieved in the small boxes of the legend than in the system presentation.

To do this, select an entry < 1.00.

11.8 GGU-DOLPHIN: "General legend” menu item

A legend with general properties will be displayed on your output sheet, if the "Show legend" check box is
activated in the dialog box of this menu item.

v  Show legend

% [ IW
¥ [rarn]: 28250
Font gize [mm]; 25

b aw. no. of ines Iﬁ

B ackground colaur |

Shaove pragram name and version
Show standard

Marked red if not verified

Show buckling analyzis

Shove sum ' analysis

Shov subgrade analysiz

Req. section length

Req. embedment depth

Showe abbreviations for 'General load cases’

TITITITI—ITI—ITITI—II:I

whorking capacity calculation

|D|:| nat enter file name j

|Withu:uut date and time ﬂ

] I Cancel |
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You can define and edit the position of the legend using the values "x" and "y". You can control the size of
the legend via the "Font size" and "Max. no. of lines"; if necessary, the legend is displayed in several
columns. You can also define a background colour in some legends.

The fastest way to modify the position or size of the legend is to press the [F11] function key and then to
either pull the legend to the new position or to move the sides of the legend to their new size with the left
mouse button pressed.

By activating the appropriate check boxes you decide which information and descriptions (e.g. verification
of sum V, description of load case abbreviations, etc.) are also included in the General legend.

Furthermore, in the General legend you can, if wished, display information on the program (name and
version), on the adopted standard and on the current file (name, path, time info). Any project identification
entered in the "File/New" or "Editor 1/Analysis options" dialog box will be shown automatically in the
General legend.

117.9 GGU-DOLPHIN: "Results legend” menu item

Following analysis and design using "General load cases" a legend containing the principal system
analysis results is displayed on the screen, if the "Show legend" check box is activated. You can alter the
type of visualisation using the dialog box of this menu item.

Results legend

[v Show legend

w [ IW
¢ [romn]: IW
Font zize [mm]: IT

lv Font coloured

|:| B ackground colour |

|v  Show partial zafety factors

k. I Cancel

You can define and edit the position of the legend using the values "x" and "y". You can control the size of
the legend via the "Font size". You can also define a background colour in some legends.

The fastest way to modify the position or size of the legend is to press the [F11] function key and then to
either pull the legend to the new position or to move the sides of the legend to their new size with the left
mouse button pressed.

If the "Font coloured" check box is activated, the text for the respective load case is shown in the colours
defined in the "Graphics preferences/Pen colour and width" menu item. You can also have the partial
safety factors shown in the legend.
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17.10 GGU-DOLPHIN: "Design legend” menu item

After successful analysis and design of selected load cases, a legend will be displayed on the screen with
the most important results of the system design, if the "Show legend" check box is activated in this menu
item's dialog box.

You can define and edit the position of the legend using the values "x" and "y". You can control the size of
the legend via the "Font size" and "Max. no. of lines"; if necessary, the legend is displayed in several

columns. You can also define a background colour in some legends.

The fastest way to modify the position or size of the legend is to press the [F11] function key and then to
either pull the legend to the new position or to move the sides of the legend to their new size with the left
mouse button pressed.

11.11 GGU-DOLPHIN: "Sections legend” menu item

A legend containing the principal analysis parameters of the used single section or several sections is
displayed on the screen. In the dialog box for this menu item, you can alter the legend's display format or
completely hide it by deactivating the "Show legend" check box.

Sections legend

¥  Show legend

% [rm]: IW
 [mm]: I 255.00

Font zize [mm]: IT

Shaow moment of resistance
Show moment of inertia
Show first moment of area
Show area

Shiow thickness

Show diameter

Show EJ

Show class

[] 13737073

B ackground colour |

%

Cancel I

You can define and edit the position of the legend using the values "x" and "y". You can control the size of
the legend via the "Font size". You can also define a background colour in some legends.
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The fastest way to modify the position or size of the legend is to press the [F11] function key and then to
either pull the legend to the new position or to move the sides of the legend to their new size with the left
mouse button pressed.

Additional parameters can be displayed by activating the different check boxes.

11.12 GGU-DOLPHIN: "Section visualisation" menu item

A legend containing a small sketch of the pile section employed is displayed on the screen. Using this
menu item you can alter the type of presentation or turn off the legend completely.

Section visualisation

V¥ Show legend

% [rorn]: IW Height [rom]: IW
 [mm} [0 width = 1.5 - height

Font zize [mm]: IT

I with sail fil
[]  Backgowd | [] soilfl |
Shaw which section | &rcelor 1524/16 |

Cancel _ |

You can define and edit the position of the legend using the values "x" and "y". The size of the legend is
controlled by the height-width ratio. The size of the legend is controlled using a height to width ratio based
on the height you have entered. A background colour can be defined.

The fastest way to modify the position of the legend is to press the [F11] function key and then to pull the
legend to the new position while holding the left mouse button.

If the dolphin tube has been backfilled, you can display this by activating the "With soil fill" check box and
specifying the required colour using the "Soil fill' check box in the section drawing.

Because only one section can be displayed at a time, the dialog box also displays the query below asking
which of the sections used should be displayed when analysing using different sections.

11.13 GGU-DOLPHIN: "p-y curves legend” menu item

If you work with the p-y method, a legend of the p-y curves can be displayed. Using this menu item you can
alter the type of presentation or turn off the legend completely.
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Function p = f(y)

V¥ Show function p = fy]

Heading: IF' = fv]

% walue [mm]; |'|4E|_|:|1 “Width [mm]: I a0.00
y value [mm] |22Ei.34 Height [rm]: I B0.00

Faornt zize [heading] [rmm]; I 20

Faont zize [axez] [mm]: I 210

[T Automatic axes max. y [m]: I 0.0z0
Per width [mm]: .50

Shiow which zail: I 1 ...I

[T Usze zoil colows

prl CUMVES Oh; IStratum Centre ;I

|:| Background colour |

k. I Cancel I

You can define and edit the position of the legend using the values "x" and "y". The size of the legend is
controlled by the values for "Width" and "Height". In some legends, you can also adjust the font size of the
label and/or specify a background colour.

The fastest way to modify the position or size of the legend is to press the [F11] function key and then to
either pull the legend to the new position or to move the sides of the legend to their new size with the left
mouse button pressed.

You can adapt the display of the function p = f(y) to meet your requirements based on the selected soil,
alignment of the p-y curves or line colours.

11.14 GGU-DOLPHIN: "Move objects” menu item

If you select this entry, you can then use the mouse to move the various objects and legends. Move the
mouse over the object of your choice. If you are over a movable object, the mouse pointer will take on the
shape of a cross. Now press the left mouse button and drag the object to the desired position while
holding down the button.

After going to this menu item only one object at a time can be moved using the mouse or its size be
altered.

If you want to edit several objects, you can also activate the function more quickly by pressing the [F11]
key or the symbol

. An info box will then no longer appear.

Page 64 /71



m ‘Wﬂﬂ Manuals — GGU-DOLPHIN manual

In many GGU programs you can also alter the size of an object using this menu item or the [F11] function
key. If you are positioned over the frame of a resizable object after activating the function, the mouse
takes on the shape of a double arrow. Hold down the left mouse button and drag the frame until the object
has reached the desired size. Drag a corner to maintain the aspect ratio of the sides. If you drag on one
side, the object becomes taller or wider.

Using the [Back] key or by clicking on the icon
you can undo the last change to the position or size of an object.

In programs in which you can position the diagrams yourself (menu item "System/Graph positioning
preferences"), the result diagrams can also be moved using this function if you have switched to "Manual
graph positioning".

11.15 GGU-DOLPHIN: "Save graphics preferences’
menu item

Some of the preferences you made with the menu items of the "Graphics preferences" menu can be saved
to afile. If you select "GGU-DOLPHIN.alg" as file name, and save the file on the same level as the program,
the data will be automatically loaded the next time the program is started and need not be entered again.

If you do not go to "File/New" upon starting the program, but open a previously saved file instead, the
preferences used at the time of saving are shown. If subsequent changes in the general preferences are to
be used for existing files, these preferences must be imported using the menu item "Graphics
preferences/Load graphics preferences".

11.16 GGU-DOLPHIN: "Load graphics preferences”
menu item

You can reload a graphics preferences file into the program, which was saved using the "Graphics
preferences/Save graphics preferences" menu item. Only the corresponding data will be refreshed.
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12 Page size + margins menu

12.1 GGU-DOLPHIN: "Auto-resize" menu item

This menu item provides a to-scale visualisation, in both x and y coordinates, of the system and result
graphics. If you have previously altered the image coordinates graphically or via editor, you can quickly
achieve a complete view using this menu item.

This function can also be accessed using the [F9] function key.

12.2 GGU-DOLPHIN: "Manual resize (mouse)" menu
item

You can transfer the coordinates of a section of your previous graphic display as new image coordinates
by holding down the [Ctrl] and [Shift] keys and marking the desired area with the left mouse button. The
scales of the x-direction and y-direction are adjusted accordingly.

In the default setting, the "Proportional section" check box is activated. This retains the previous
proportions (scale x-direction/scale y-direction).

If you activate the "Redefine origin" check box, you can adjust the image coordinates without changing the
scale. In this way, you can quickly achieve the desired visualisation without having to try out the x/y
coordinates if the scale is set appropriately.

12.3 GGU-DOLPHIN: "Manual resize (editor)" menu item

You can alter the current image coordinates by direct numerical input in a dialog box. This allows precise
scale input. The coordinates refer to the drawing area. This can be defined in the "Page size +
margins/Page size and margins" menu item by means of the plot margins.

Image coordinates

% (left] [m]: I -5.0000
y [battarn] [m]: I -10.0000
Scale x direction 1 I A0.0000
Scale v direction 1 I A0, 0000
Save | Load |

Cancel | 0ld walues
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The image coordinates entered here can be saved in a file with the extension ".bxy" and be reloaded later
for the same file or for different files.

If you want to recover the previous values during input or use the menu item again after editing the
coordinates, you can do this by pressing the "Old values" button.

12.4 GGU-DOLPHIN: "Font size selection” menu item

You can edit font sizes for labelling the various drawing elements.

The font sizes of text within legends are edited in the respective legend editor. Just double-click in a
legend to do this.

12.5 GGU-DOLPHIN: "Page size and margins’ menu
item

The default page set-up is A3 when the program is started. You can edit the page format in the following
dialog box.

Page size

Edit page size and margins
— Page in general

Height = |EE|?.IIIIII WWidth = 420,00

— Page marginz in mm

Left = | 25.00 Right = £.00
Top = Iw Battom = 8.00

— Plat marginz in mm

Left = | 25.00 Right = /.00
Top = | 25,00 Battarn = Z5.00

v with borders v with marging

Canicel |

EEIREENE

» "Page in general" defines the size of the output sheet. The A3 format is set as default. The program
automatically draws thin cutting borders around the page, which are required when using a plotter on
paper rolls. The borders can be switched off deactivating the "With borders" check box.

» "Page margins" define the position of a frame as a distance to the margins. This frame encloses the
subsequent diagram. You can switch off the frame deactivating the "With margins" check box.
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» The "Plot margins" define a set distance between the page margin and the actual drawing area in which
the graphical evaluation of your input is presented.

12.6 GGU-DOLPHIN: "Undo" menu item

If you have carried out any changes to dialog boxes or moved objects to a different position on the screen
after selecting the "Graphics preferences/Move objects" menu item or using the [F11] function key, this
menu item will allow you to undo the movements.

This function can also be reached by using the key combination [Alt] + [Back] or the icon

in the toolbar.

12.7 GGU-DOLPHIN: "Restore” menu item

When this menu item is selected the last change made in a dialog box or the last change in the position of
objects, which you undid using the menu item "Page size + margins/Undo" will be restored.

This function can also be reached by using the key combination [Ctrl] + [Back] or the icon

in the toolbar.

12.8 GGU-DOLPHIN: "Preferences" menu item

You can activate or deactivate the undo functions.
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13 Info menu

13.1 GGU-DOLPHIN: "Copyright” menu item

You will see a copyright message and information on the program version number.

The "System" button shows information on your computer configuration and the folders used by the GGU
program.

13.2 GGU-DOLPHIN: "GGU on the web" menu item

Using this menu item, you can access the GGU Software website.

Check the page of your program module at regular intervals for information about updates and changes.
On the "Changelogs" subpage, you can also subscribe to an e-mail notification that informs you of all
changes on a monthly basis.

13.3 GGU-DOLPHIN: "GGU support” menu item

This menu takes you directly to the GGU Software Support Portal.

Here you can enter your support request directly and upload your edited GGU program file.

13.4 GGU-DOLPHIN: "Compare earth pressure
coefficients” menu item

Here you can calculate the earth pressure coefficients for given values of phi, delta and beta.

13.5 GGU-DOLPHIN: "Help" menu item

You will be directed to the homepage of the online manual for the GGU program. The help function can
also be accessed using the [F1] function key.

13.6 GGU-DOLPHIN: "What's new?" menu item

You will see information on program improvements in comparison to older versions.
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13.7 GGU-DOLPHIN: "Language preferences’ menu
item

This menu item allows you to switch the menus and the graphics from German to English and vice versa.
To work in German, deactivate the two check boxes "Dialoge + Meniis iibersetzen (translate dialogues,

menus)" und "Graphiktexte iibersetzen (translate graphics)".

Alternatively, you can work bilingually, e.g. with German dialog boxes but with graphic output in English.
The program always starts with the language setting applicable when it was last ended.
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14 GGU-DOLPHIN: Literature

[1] Recommendations of the Committee for Waterfront Structures, EAU 2012, 11th Edition.
Hafenbautechnische Gesellschaft e.V. and German Geotechnical Society. Ernst & Sohn,
Berlin 2012.

[2] Rudolph inter alia: Vergleichsberechnungen zur Dalbenbemessung nach Blum und mit der
p-y-Methode (Comparative analyses for dolphin design after Blum and using the p-y method). geotechnik
34 (2011) Issue 4, pp. 237-251.

Page 71 /71



