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1 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 (Com-
parative 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, Sec-
tion 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 de-
formation-dependent interaction between dolphins and ground, the GGU-DOLPHIN program
utilises Blum’s classical method, which adopts the spatial passive earth pressure En in front of the
dolphin (see EAU 2012, Section 13.2.1.2).

In the GGU-DOLPHIN 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.

The application is designed to allow simple data input or modification. The input is immediately
shown on the screen, giving you optimum control over what you are doing. Reading of the manual
can mostly be dispensed with, because

"?" buttons _?I

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 "?" button (see also
Section 6.1).

Graphics output supports the true-type fonts supplied with WINDOWS, so that excellent layout is
guaranteed. Colour output and any graphics (e.g. files in formats BMP, JPG, PSP, TIF, etc.) are
supported. PDF and DXF files can also be imported by means of the integrated Mini-CAD module
(see the "Mini-CAD" manual).

The program has been thoroughly tested. No faults 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.
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2 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 programme is bound to a
so-called CmContainer via a licence with the corresponding product code.

We use 3 alternative CmContainer types, which are stored on your PC, the so-called CodeMeter
licence server:

e CmStick
The licence is stored in a USB dongle.

e CmActLicense (soft licence, not for virtual PC/servers)
The licence is stored in a licence file that is bound 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.

For the CodeMeter protection system, the driver software CodeMeter Runtime Kit must be in-
stalled on your PC (CodeMeter licence server). The GGU program checks at start-up and during
running time whether a licence is present on a CmContainer.

3 Language selection

GGU-DOLPHIN is a bilingual program. The program always starts with the language setting
applicable when it was last ended.

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) (see Section 5.8.7).
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4 Starting the program

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

e File

e 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:

o File

e Editor1

e Editor 2

e System

e Evaluation

e Graphics preferences

e Page size + margins

e 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 GGU-DOLPHIN screen is not refreshed after every alteration.

If you would like to refresh the screen contents, press either [F2] or [Esc]. The [Esc] key addition-
ally sets the screen presentation back to your current zoom, which has the default value 1.0, corre-
sponding to an A3 format sheet.
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5 Description of menu items

5.1 File menu

5.1.1 "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 in Section 5.2.1).

5.1.2 "Load" menu item

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

5.1.3 "Save" menu item

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

5.14 "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 exten-
sion 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.

515 "Export to GGU-LATPILE" menu item

You can export an analysed load case as a file for use in GGU-LATPILE using this menu item.
You will see the following dialog box:

Data set for GGU-LATPILE b4

Ewport which load caze?

|1].J|:uint at top j
SH modulus [k A7) 200.0

[v Load caze designation as project identification

[v Extend new file designation with LFT)

Cancel |

The file name used in GGU-DOLPHIN is proposed as the new file name. Here, you can have the
program automatically supplement the load case number by activating the lower check box; i.e.
"LC 1" in the example above. The load case designation ("Joint at top") can be saved in the data
record as the dataset designation for GGU-LATPILE.
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5.1.6 "Print output table" menu item

5.16.1 Selecting the output format

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.

You have the option of designing and printing the output table as an annex to your report within
the GGU-DOLPHIN program. To do this, select "Output as graphics" from the following op-

tions.
Select output X

Select output

| Cutput as graphics I
Output as ASCI |

Cancel |

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

For both options, 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:

Frint results?

Dizplay ztate wariable tables with evern nth value
W= 1 -

Digplay length surcharge

<]

Digplay analyzis of mobilized pazsive earth prezsure

<1 7

Digplay analysis of toe suppart

<]

Display vertical capacity

<]

Display max. steel utiization in detail

Cancel |

=
-

To shorten the output table slightly, you can reduce the number of output values by outputting only
every nth value.

In addition to the information that is generally displayed in the output table (for example, the re-
quired 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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5.1.6.2 Button "Output as graphics”

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 X

Page zizes

Page width [mm]
[ Incorporate graphics

Page marginz [mm]

Left: 500
top: 3.00
[+ Page margins

Oukput table marging
Ipper margin [mm]

Lower margin [mm]

Left marain [rnm]

Right margin [mnm]
Font

Font gize [mm)

Line zpacing
Header

v with headers

Faoter

[v with footers

Save |

Page height [mm) 297.0
100 [v Borders

Right: .00
Bkt IW

20
20
50

5.0

25
EE

Edit
Edit

Load |

[ ok |

Cancel |

In the various group boxes of the dialog box, you can define preferences for the table output and
layout. By activating the "Incorporate graphics" button, a sketch of the system is integrated in
the output table. If you need to add a header or footer (e.g. for page numbering), activate the ap-
propriate 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 out-
put 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 subse-

quently loaded into an existing file, including that of another GGU program.
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Footers

— Height + Font size

Height Foaoters [mm] I 200

o
Font zize [rm)] IT v with frame

— Tenxtz
7 Left justified ™ Centered " Right justified

1 I.-’-‘-.nne:-: 4.1 Output table

2 [Pagettis Annexp‘;g-eoluépf)léttable
3

¢

5

5

7|

Save | Load |

— Info

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

— Offset
Qffzet for page number I 0

Qffzet for number of pages I 0

Canicel |

Automatic pagination can also be employed here if you work with the placeholders as described.

After closing the dialog box using "OK" the outi ut table is shown page by page on the screen. To
navigate between the pages, use the arrow tools E in the toolbar. If you need to jump to a

given page or back to the graphical visualisation, click on the m tool. You will then see the
following box:

Current page = 1

Mew page: I‘I vI

[T Tonamal view

k. I Cancel |
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5.1.6.3 Button "Output as ASCII"

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.

Cutput preferences

Edt | load | save |
Fage format | Header footer | {* Partrait
Font zize [ptz]: IE_ " Landzcape
Frint pages

From page no. 1 Offzet for page number:

o page no. lﬁ ID_

Cutput o
Cancel | Printer | 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 "GGU-
DOLPHIN.drk" as file name and save the file in the program folder (default), the file will
be automatically loaded the next time you start the program.

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.

e "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 us-
ing "From page no." "to page no.".

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, sav-
ing and printing.
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5.1.7 "Qutput preferences” menu item

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

accordance with WINDOWS conventions.

5.1.8 "Print and export" menu item

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

"Printer"

allows graphic output of the current screen contents (graphical representation) to the
WINDOWS default 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 dia-
log box by pressing the "Output prefs./change printer" button.

Print and export X

Page sizes
COutput device: CIB pdf brewer
COutput device [mm)] = = 297 ;p =210
Image [mm] «=4200;p=2970

Printer

Cutput prefz. /change pnnter | Landscape |

Output preferences

£ oom factor: 1.000 Fit to page
Fage overlap = [mm]: 0.000
Fage overlap v [mm]: 0.000

COutput of 4 pages [2 wide]

Print pages |1_ ko |4_
Mo, of copies

1 ar. | 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 ex-
ample, 4). In order to facilitate better re-connection of the images, the possibility of enter-
ing an overlap for each page, in x and y direction, is given. 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 en-
sure true scaling. 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". Here,
you can select the table pages to be printed.

"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.
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e "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.

e "Clipboard"
The graphics are copied to the WINDOWS clipboard. From there, they can be imported in-
to 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” func-
tion of the respective application.

e "Metafile"
allows output of the graphics to a file 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", Section 6.4).

Using the "Mini-CAD" program module you can also import EMF files generated using
other GGU applications into your graphics (see Section 5.6.5).

e "Mini-CAD"
allows export of the graphics to a file in order to enable importing to different GGU appli-
cations with the Mini-CAD module.

Mini-CAD output X

[ Retain Mini-CAD layers ? |
v Dutput global coordinates ? |

] I Cancel |

If the "Retain Mini-CAD layers" check box is activated, the layer allocations for any ex-
isting 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. If a system is transferred from GGU-
STABILITY to GGU-2D-SSFLOW, for example, the system coordinates and scale are
corrected compliant with the transferred global coordinates, after importing the file and
pressing the function key [F9] (menu item "Page size + margins/Auto-resize").

e "GGUMIiniCAD"
allows export of the graphics to a file in order to enable processing in the GGUMIiniCAD
program.

e "Cancel"
Printing is cancelled.
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5.1.9 "Batch print" menu item

If you would like to print several annexes at once, select this menu item. You will see the follow-
ing dialog box:

Batch print (3)

Print | Printer | Cancel |

sdd | Delete sl | Delete |
File list:

C:AGGU-SaftwarehSeztern 1.gqu
C:AGGU-SoftwarehSesten 2 ggu_dlb
C:AGGEU-SoftwarehSestemn 3.ggu_dlb

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 output 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.

5.1.10 "Exit" menu item

After a confirmation prompt, you can quit the program.

5.1.11 "1, 2, 3, 4" menu items

The "1, 2, 3, 4" menu items show the last four files worked on. By selecting one of these menu
items the listed file will be loaded. If you have saved files in any other folder than the program
folder, you can save yourself the occasionally onerous rummaging through various sub-folders.
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5.2

Editor 1 menu

521

"Analysis options" menu item

Mew data set

Froject identification

Example 1

Type aof analyziz

*  Blurm's method p-w method
-

Type of load

{+ .

eneral

| Use absolute heights
Dezignation for abz. height; mkHEH
[ Show passive side an right

I Label passive and active sides in graphics

Steel design:
{o With section list

" Differing sections

7]

7]
7]

Murnerical dalphin width: |h-1inimum diamneter

[ User-defined yield strezs fuk [steel]

Iv¥ Recalculate image coordinates after each analysiz

Cancel |

B

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.

You can enter a dataset description ("Project identification") of the problem going to process,
which will then be used in the General legend (see Section 5.6.8)

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 compli-
ant 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 result-
ing '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 sys-
tem.

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 in-
formation 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 fy,k, but with your own data instead, activate the corre-
sponding 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.
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5.2.2

"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 body of water [m] 4.00

[ Always water level = bed of the body of water

“Water level [m) 200 ?
B aze inclination [] .ao 7

[v Different force-action directions 7
Dalphin

Dalphin gpacing [m] 100.00
e

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 posi-
tive base inclination, the passive earth pressure is calculated with flat terrain for load cases
WITHOUT working capacity.

Load cases with
rope tension

Load cases with
working capacity

You can find an example with an inclined base in the "Example Base inclination.ggu_dIb" 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.
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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].

Spghem

Top of dalphin [r-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.

5.2.3 "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. In stratified soils first the number of layers must be en-
tered under "Edit no. of soils".

Soil properties x

| | Cancel | Done I Common soils
Sort 1 zailz to edit
Save | Load | ﬂ ﬂ

Mo, Depth gamma gamma’ phi cu dipaz)/phi  gc ok L
[m] [k AiE] (kN /ié] (] kMAvE] [ MM /e kM /i Dize el
1 |aooo0 | 19.00 | 10000 | 3250 | 000 | 0000 | 10000 | 000 |5and

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

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.

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 gc 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 (see Section 5.2.8).

Clicking the "Sort" button sorts the soil layers according to depth; however, this is performed
automatically when you click "OK" to leave the dialog box. This eliminates the possibility of
input errors.
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You can also use this function to eliminate a soil from the table.

Simply assign the soil to be eliminated a greater layer depth and then click the "Sort" but-
ton. The corresponding soil is now the last soil in the table and can be deleted by reducing
the number of soils.

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

Soil properties

| | Cancel | m Comman soils

_ Son_| 4 soils to edit

Save | Load | j j j
Sl e Sl R R
1 |18s00 | 1900 | 9.000 [ oo |zo0o0 | oooo | 10000 | 000 | 00050 |cohesive sttt v|  |Clay-silt altemating l:
2 Jzzom | 1800 | =000 [ ooo [7o0 [ oooo | 1000 | 000 | n.oos0 |cohesive st w|  [Clay
3 |0 | 1900 | s.000 [2800 | ooo [ oooo | 1000 [ 000 | nooso |non-cohesive | |Sand-sit-clay skems
4 40000 | 2100 [ 110 [a7s0 [ oo0 [ oo | 1ooo [ ooo | nooso |noncohesive | |Dense to very dense

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.
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524

"General load cases" menu item

Using this menu item, you can define up to 10 load cases, which are consecutively computed dur-
ing 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 Section 5.4.5.1).

General load cases

Allowable working capacity deviation [kM-m] ’W ﬂ ﬂ ﬂ ﬂ

[ esignation Abbr. Depth H.qk gam[@] gam(Ep) gam(M] Req work. cap.  ‘Working capacity Depth[2) H.a.k[2) Wk [2) 2nd load
[ -] [m] [kM] [-] [-] [-] [kM-m] determine [m] [kM] [kM] present
|Jairt at top JoT | 000 | 20000 1000|1000 [1000 | 7000 2 | 1000 | ooo | oo [T
|Jairtt at bottom [)of [ tooo [ zo000  [1o0o0 [1oo0 1000 [ 7000 v [ 1oo0 | oo | oo T
|Rope tension [RoT [ om0 [ 20000 [1200 [1180 [1100 [ 7000 r [ 1oo0 | oo | oo
'Tl Cancel | Save | Load | Sort | Edit LC number | Swap LC | Calculate working capacity

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 activat-
ing the "2nd load present” check box.

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 dia-
log 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=n-05-G -+ Cm-Cz Cc-Ce
[Eal 2012 6.15.4)

Additional factorn [ = | toon
Mass of ship G [t] = | 7foooo
Moorng speed of ship « [mds] = IW
Wirtual mags factor Cm [-] = IT
Factor for ship flesibilty Cs [ = | 0%
Waterfront structure attenuation factor Co [-] = IW
Ecoentricity factar Ce [-] = IW

Cancel Clipboard

|:

ol ol

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:
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Calculate working capacity

Ed=n-[G-Cm-Cs-Cc]/[2-[k+rF])- [+ [k +r cosfla]l+ 2w w-r k- sinfa] +w? - k2
[EaL 2012 6.15.4)

Additional factarn [ = | 1m0
Mass of ship G [t] = | oo
Length of ship L [m] = | 1000
b azz radiuz of inertia of zhip k [m] = IW
tooring speed of ship v [mds] = T
Diztance to centre of massz r [m] = IT
Rotating speed w [rad/s] = IW
Anglea between v andr [7] = IW
Yirtual maszs factor Cm [-] = IT
Factor for ship flesibity Cs [-] = | 00
whaterfront structure attenuation factor Cc [] = IW

Cancel Clipboard

|i

EIEIE

EEEIE

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".

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",
Section 5.1.6.1).
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5.2.5 "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 fail-
ure load RF are given for each fender.

Fenders
Farw. | Back | Cancel | Daohe | Load | Save | Sart | Delste Delete doubles
Goto no.: 1 391 Fenders to edit | Infa | M anipulate values |
o E4 RF

WNo.  Designation Grade [KN-m] [kN]
1 |5PC 200 [509 | 81 | 550 21 |spC 300 G 29 | 153 | 107.0
2 |5PC 200 [51.0 | 81 | &7.0 22 |spC 300 G20 | 153 | 110.0
3 |5PC 300 514 | a0 | 600 23 |sPC300 G 31 | 152 | 1120
4 |5PC 300 [51.2 | a0 | 620 24 |sPC3s0 |G o9 | 117 | 780

The following options are available:

e "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.

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

e "X Fenders to edit”, "Info"
Using this 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 availa-
ble via the "Info" button.

e "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 expe-
dient 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 fold-
er as ".ggu_fen" file for subsequent analyses by pressing the "Save™ button.

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

Delete fenders

from fender: [ 1) SPC 300/G 0.9 -
tofender.  |[ 6] SPC 300/G 1.4 |

Cacel

"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.
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5.2.6

5.2.7

"Passive earth pressure” menu item

Passive earth pressure

Pazzive ep to
" DIM 4085207

(+ DIN 40852017 planar slip sufaces

Cancel

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

"Seismic acceleration” menu item

Seismic acceleration

Congideration of seizmics

Input
kh = ah/g [hornizontal] [-]

kw = avdg [vertical) []:

Info

kh =08 == Devastating

kh =01 == Building damage
kh =02 == Seriouz building damage

*  Modify earth pressure coefficients [EC 8]
" Modify earth pressure coefficients [EAL 1930)

| 0.000
| 0.000

[ah = harizontal seizmic acceleration in m/s2]
[av = wertical seizmic acceleration in msss]
[0 = gravitational acceleration = 9.81 m/s?]

kh=1.0==+ Complete devastation

Cancel |

Info

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".

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 coeffi-
cients. Seismic loads are given in multiples of gravitational acceleration (g).
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5.2.8 "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.

'‘Sum V' analysis preferences

"Sum ' analysiz

[v  Perform 'Sum V" analysis
Cw = Ch - tan(factor - phi Factor [-] | 0.000 ?

[v Analysiz of mobilised passive earth pressure with soil weight in the dalphin

[v  Analysis of mobilised passive earth pressure with skin friction on the sides
[v Perform “Yertical capacity' analysis [E&U, EAP and EAB)
[ Use own empirical data ?

Cone rezistance adjustment factor [ | 1.000
Skin Friction adjustrent factar [-]: 1.000

Type of %W eibenbach/Hettler factar; | 1.0 j

Weilenbach/Hettler factar: 200 7
] | Cancel |

On a previously analysed system, you can perform the analyses with a variety of settings via the
menu item "Evaluation/Sum V" (see Section 5.5.3), without having to reanalyse the system.
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5.3 Editor 2 menu

5.3.1 "Section list" menu item

If you want to design a dolphin via the section list, this menu item will open a dialog box contain-
ing the current list of dolphin sections.

Fon. | Back | Cancel | Dane | Load | Save | Sant | Delete | Delete doubles|
Goto no.:| ’T 47 Sections to edit | M Select section| Generatetubularsection|
L [} t el i pl A | Aveailable steel grades
No. Designation bm [ [ [en] [er?] [er?] 235 275 355 420 460 240 270 320 390 430
T [tucelor 101612 [foe0 [120  [a3835 12096.8 [3785 [763845 ¥ W ¥ F F T T T T
2 [aucelor 101614 [0 [140  [i0sese 14067.0 [4407 51920 W F W F F I I I T [
3 [tucelor1mENE [lmen [t1e0  [izamie 160074 502.7 6204794 W P W W W I T I T
4 [aucelor 1219114 [1z190 [140 [157646 [20329.3 [5300 [62022 W W W F F O T TC T
5 [aucelor 1219716 [tz150 [i60  [173506 [z3156.7 [6047 040313 W W W W W IO [ T T I
B [arcelor 1219712 [iz190 [130 [200049 259662 6791 7K T~ 2~ ~ 2 i i i
7 Jrcelor 1422118 [14z20 [160 [248853 [316307 [706.7 (7465944 W P W W M I I I I
8 [ducelor 1422118 [14220 [180 [e7s192 [354838 [7938 \Ee6137 W W P PR R O T C T T
3 [arcelor 1422720 [14zz0 [0 [a0s476 393147 8809 FITTTEZEI A 2 2 2~ e i i i
10 [arcelor 1524/16 [i5240 [0 [eszras [s6a306.4 [788.0 21543281 ¥ W ¥ F F T T T
1 [fucelor 152418 [15240 [180 [316894 [408265 [8516 47343 W F F F F O O C T
12 [arcelor 1524/20 [15240 [200 [wm0716 452430 9450 BATBE W W W WM
13 [aucelor 1626118 [6260 [180 [361538 [465439 [90a3 [293:3068 ¥ W W W M T T I T I
14 [arcelor 1626720 [6260 [z00  [400224 [51567.4 [100g.1 3538225 W W W W W O C C T
15 [tucelor 1626722 [1626.0 [z20 [438618 [BEG05.5 [11085 [#65%73 W W F F R T T I I T
16 [aucelor 182918 [tezs0 [180  [46a142 [53036.3 [1024.1 [#%e827 W W P F R O T C T T
17 [arcelor 1829/20 [tgzs0 [200  [5omdad E5452.3 1366 FTETTETIRT 2 20 2 i~ e el el i
18 [&rcelor 1829/22 [iBzan [zzo  [557431 [Fraaa0 [12483 51382531 W W W W M T T T
19 [fucelor 2032720 [20320 [z200 [E2aEas 809655 [12642° f5s7 W W W W W O T I I T
20 [drcelor 2032/22 [2032z0 [zz0  [es0604 BABEG 7 13832 ETEECRTN I~ R~ ~ I e e el el

The following options are available:

e "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.

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

e "X Sections to edit", "Info"
Using this 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 avail-
able via the "Info" button.

e "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 ex-
pedient 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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o "Delete"
Any number of sections in a sequence in the list can be deleted using this button.

from gection: I[ 1] Arcelor 101612 ;I
to section: I [ B] Arcelor 1219418 ;I

Cancel |

e "Select section™
A dialog box opens in which you select the required section for design.

Section: [15] Arcelor 1626/22 (=)

Cancel |

e "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 sec-
tion, or using a previously allocated name:

— Inputz
Outzide diameter O = 101600 mm
Thickness t = 22,20 mm

Corrozion a = 0.00 mm

— Reszults
brea =E33.11 cnf

Maoment af inertia | = 8561039 cm™4
Moment of reziztance W el = 16852 4 o
Mament of rezistance "W.pl = 219292 cnv
First morment of area S = 10964.6 cn

Designation |RO 10164222
Use as INew section ;I
[T &dd atend

¥ Usze as curent section

k. I Cancel
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5.3.2 "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.

Different sections x

Fonw. | Back | Cancel | Done | Load | Save | Sort |

2 individual zections to edit |

Mo, Depth [m] Section Steel grade
1 4.000 Arcelor 152416 | |5 285 | |Buckling analysis with fy.k reduction |
2 7.000 Arcelor 1524/16 | |5 255 | |Mobucking analysis |

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 sec-
tion using the menu item "Editor 2/Differing sections".

5.3.3 "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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54 System menu

54.1 "Info" menu item

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

5.4.2 "Special preferences" menu item

The program performs a multitude of plausibility checks s. After starting the analysis the prefer-
ences 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.

54.3 "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 FER methods to calculate state vaniables
at certain intervalz, but always at layer boundaries.

Depth increments can be specified by the uger.

Small depth increments give improved accuracy

at the cost of longer analyziz imes.

Recommended walues: 0.250 above and
0128 m belaw the bed aof the bady af water,

Subdivizion above the bed of the body of water [m]: 0.250
Subdivizion below the bed of the bady of water [m]: 0125

Cancel
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5.4.4 "Length surcharge" menu item

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

Length surcharge

Determine length surcharge dx

Length zurcharge with & walue

" Usze length surcharge dx with % value

Length surcharge [%]: 200 ?

Lenath zurcharge wia equation

5

* Calculate length surcharge dx via equation

[ wall friction angle delta.p in accard. with Piling Handbook 2007

0k, 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 / epnc

Cn = 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.

GGU-DOLPHIN User Manual Page 30 of 68 February 2022



5.4.5 "Analyse" menu item

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.

Confirm

Analpze what?

T

R ope tension

i B B B

Ice loads

General lnad cazes 7 |

General load cazes with fenders 7 |
Wwharking capacity uzing H.g k wariation
wharking capacity uzing fised H,q.k

Cancel |

5451 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

Steel grade: 5385

Current zection: Arcelor 1626/22

|Buckling analysis to DIN EN 199316 |
v Feduce 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 (see

Section 5.2.4):
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General load cases

Allowable working capacity deviation [kM-m] IW LI LI LI LI

D esignation Abbr. Depth H.gk gam(l]  gam(Ep) gam(M] PReg work cap.  Working capacity Depth (2] H.g.k (2] Y.k (2) 2nd load
[ [ [m] [kM] [-] [-] [-] [kM-m] determine [m] [kM] [kM] present
[Jaint &t top [ior [Toow [zoooo  [Tooo [Tooo [Tooo [ 7o.00 I3 | tooo [ ooo [ ooo
[aint at bottor [)e” [1oo0 [zooo0 [1oo0 [roo0 [1o00 [ 7omo 3 | too0 [ ooo [ ood
|Rape tensian W| oso0 | eoooo 1200 (1180 [1100 | 7000 r | too0 [ ooo [ ood o
’TI Ear&l I Save | Load | Sort | EditLC numberl Swap LC | Calculate working capacity |

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.

Mo, Load caze Ha k.
[ [l [kM]
1 Joint at top 1560.88
2 Jaint at battom 17EE1T
3 Rope tenzion 200.00

Greatest steel utilization = 0749 [Load case: Joint at bottar)

Depth Section length plstesl]
[m] [m] [
0o 15.49 0735
1.00 1569 0749
Q.50 1017 o7

Working capacity [kM-m]
Feq./Cur.
F0.00 470,01
F0.00 /7215
-A032

In the graphics, the load case with the greatest steel utilisation is highlighted and labelled accord-

ingly.
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5.45.2 Analyse fenders

The program includes a database containing commercially available fenders, for which the work-
ing capacity EA and the failure load RF are given. The fender analysis first demands that the re-
quired 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 dialog box shown above you will initially
also see the dialog box for the steel design settings compliant with EC3 (see Section 5.4.5.1). Fol-
lowing 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

Allowable working capacity deviation [kM-m] ’W ﬂ ﬂ ﬂ ﬂ

[ esignation Abbr. Depth H.qk gam(l] gam(Ep] gam(M]  Feq. work. cap. | Fenders Depth [2) H.a.k[2) Wk [2) 2nd load
[l [ Im] [kM] [ [ [ [kN-m] analysis [m] [kM] [kM] present
|Jcirtt at top [joT [ omo [ 2000 [1o000 [1oo0 [1o00 [ 7000 v [ 1oo0 | oo | oo T
[Jaint at bottom [joB [ 1oo0 [ zoooo  [rooo [rooo [rooo [ 7ooo I~ | 1o00 | ooo | oo
|Rope tension [RoT [ 0800 [ 20000 [r2o0 [11s0 [1100 [ 7oo0 r | tooo | ooo | ooo
,Tl Cancel | Save | Load | Sort | Edit LC number | Swap LC | Calculate working capacity

For fender analysis, the Req. working capacity must first be entered or determined by pressing the
"Calculate working capacity” button (also see Section 5.2.4). In order to optimise the analysis
procedure you will see the following dialog box, in which you can delineate the fenders to be ana-
lysed, when you exit the above box:

Fender filter

[ Use only one fender
O e fender
Uise this fender [1) SPC 300/G 0.3/E4=3.0 ]

wharking capacity
Only uze fenders with working capacity EA between

min. Ed = 100.0
maw. Ed = EO0LO

Carrechion factor EA + RF

Correction factar EA, [] 1.000
Correction factar BF [] 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.
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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 cas-

es_Fenders.ggu_dIb" file in the program's examples folder.

5.4.5.3 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:

teel design to EC 3

Steel zelection

Steel grade: 5385

Partial zafety Factors
qarn b0 [-]:

gam. b1 [-]:

Current zection: Arcelor 1626/22

1.00
1.00

|Buckling analyziz to DIM EM 1993-1-6

v Feduce 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]
gammalll] [-]

gammalEp] [-]

garnrma(t] [-]

Cancel

oo
T
o0
o
(o0

Calculate working capacity
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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 Section 5.2.4). In
this example, the program then performs an analysis by varying H,q,k and displays the results in a

message box:

[l

L e I I ) [ P T S )

P P D PO P — — — 1 1 1 1 1 1
o N N T T TR T

25
26
27
28

0.07
0.34
0.97
1.99
356
5.8
8.50
11.82
16.84
2210
2832
3566
44.23
54.16
E2.18
5810
E2.18
B012
59.11
B012
558.61
B012
58.87
6012
53.99
6012
60.0&
60.02

Mo, “Working capacity Hok
[kM-ra]

[kN]
100.00
200.00
300.00
400.00
500.00
E00.00
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
146875
1475.00
1471.88
1475.00
1473.44
1475.00
147422
1473.83

Section length
[rn]
aEs
964
10.49
11.16
11.75
12.30
12.70
13.08
1354
1388
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

Avnailable working capacity = B0.02 kM-m
Fequired working capacity = 60,00 kM-m achieved!

M CE
[-]
0033
00639
0109
0151
01595
0242
0283
0334
0389
04339
0.451
0544
0593
0654
0.700
0677
0.700
06239
0683

Mob. Ep met
[l
Tez
Tez
Tez
Tez
Tez
Tez
Tez
ez
ez
ez
ez
ez
ez
ez
ez
ez
ez
ez
ez
Tes
Tes
Tes
Tes
Tes
Tes
Tes
Tes
Tes

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 dia-
log boxes that can also be accessed via the "System/Design defaults" menu item (see following

Section 5.4.6).
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5.4.6 "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:

Design how?

" Find optimum section

£+ Design with Arcelor 1626/22 or chooze

Cancel |

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 1626/22 |

|Buckiing analysis to DINEN 1993-16 v

—Select steel
5 355 |
—Actions
Design situation max M,aq Max. Q,aqg Max. M,aq
Moment M,Ed [kN-m/m]: | 106,79 | 0.00 | 0,00
Shear force V,Ed [Nfml: | -0.60 | s0.46 | 0.9
Mormal force M,Ed [kM/m]: I 0.87 I 7.496 I 7.45
Buckling length [m]: I 21.34 I 21.34 I 2134
—Partial safety factors
gam M [-]: 1.00
gam,M1 []: 1.00
v Reduce shear force after Weillenbach by 50% Info
oK Cancel |
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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 I, you will see the following dialog box
in which you can define your search settings:

Find optimum section

Section selection
|Buckling analysis to DIN EN 193316 =]

[v Reduce vield point for class 4 or during shear crimping analysiz
[ Mo test for shear crimping analysis ﬂ

[v¥ Search criterion: "Find smallest section area"

Steel zelection

Steel grade S 355 -

&ctions
Desiagn situation max M P aw. O Pax M
Mament M.Ed [kN-m/m]: | 1068 | 00 | 00
Shear force Y Ed [kM/m]: | 06 | E0.5 | E05
Mommal force NEd [kN/mE | 0.9 | 75 | 75
Buckling length L [m] EER R EE

Fartial zafety factors

garn, k40 [-]: 1.00
gam,mM1 []: 1.00

lv Reduce shear force after Weilenbach by 50% j

Coreal

You will then been shown information on the optimum section and can accept it if desired:
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A0 zections investigated.

Best results for the first 20 Sections [sorted by 4]

Arcelor 152418 [ = 0.953) [A = 8515 cr) A
RO 1420420 [ = 0.934] [& = 5796 cné]

RO 1420420 [ = 0.994] [& = 5796 cné]

drcelor 1422420 [ = 0.991) [ = B80.9 cr?)

ducelor 162615 = 0.836) (A = 909.3 cré)

Arcelor 1524420 [ = 0.861] [ = 945.0 crré)

drcelor 1626420 [ = 0.754] [& = 1009.1 cr) v

Optimum zection;
Arcelor 1524418
Itilization factar p = 0,953

Aread = 8516 omé
Goverming design situation max k,ag

Section "Arcelor 1924418 accept?

Coreal

After accepting the section, the design results are first displayed in message boxes and then dis-
played graphically in the system and in the Design legend. If you alter the section, you should
have your system reanalysed with the new section.
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5.4.7 "Graph positioning preferences" menu item

If you are not happy with the automatic graph arrangement you can arrange them to suit your
needs using this menu item. First, activate the "Manual graph positioning™ radio button.

Graph positicning preferences

" Automatic graph positioning
* tanual graph positioning

b anual graph positions

k. | Cancel

[araph name ¥ [m] Width [m]
ulsteel) | 0.00 | 200
Passive earth pressure | 5.00 | 2.00
toment | 10.00 | 200
Shear force |15.EIEI | 2.00
Mormal force |2IZI_EIEI | 2.00
Dizplacemert |25_|:|E| | 200

The diagrams will then be shown central at the 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 graph to the new position holding the left mouse button pressed.
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5.4.8 "Graphics output preferences"” menu item

Among other things, the screen graphics consist of several graphs, presenting depth-oriented re-
sults. 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.

Graphics output preferences

— Earth prezsure and state variable hatching
¥ Fixed spacing Spacing [mm] = |3.|:|

— Preszentation intermal forces etc.

¥ Moment ¥ Shear force v Mormal force
¥ Dizplacement

Shiow gystern I | Show results I Cancel

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.

5.4.9 "Labelling preferences" menu item

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

Labelling preferences

Section labeling: I Centre left ;I

Ma. af decimal places [displacement] |1 v'I
k. I Cancel |

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.
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5.4.10 "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.

Wertical dimension line
[ Dizplay Decim. places: |2_

Fant zize [mm]: | 210
w pogition [m]; | 7.00

Cancel

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)" in Section 5.7.3). 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.

5.4.11 "Display system" menu item

Once a system has been analysed, all the state variables are automatically shown as graphics on
screen. If you want to view the system without state variables, clicking this menu item will enable
you to do so.

5.4.12 "Display results" menu item

After a system has been analysed, all state variables are automatically presented as graphics 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.

GGU-DOLPHIN User Manual Page 41 of 68 February 2022



5.5

Evaluation menu

551

55.2

"Main output summary" menu item

load case with the greatest steel utilisation is shown.

Results for dolphin X

Load caze: Joint at bottom

kd awirmurn maoment = 11608.36 kM-m [d]
bl awimumm shear force = 6424, 20 kM [d]
bl awirmurn normal force = 817,87 kM [d]
Embedment depth = 10.65 m

Required length = 14.65 m

Length surcharge = 1.40 m

Head rotation phik = -0.67 *

b awimum dizplacement wk = 934 mm
Selected zection; Arcelor 1626/22

Sum Eph.k = 12373.43 kN [to 14.65 m)

Sum Eph.k = 8455 36 kM [ta the theoretical tog]

Further state vaniables can be obtained with

a double mouze-click on the screen.

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

You are also informed that double-clicking the left mouse button (after you have closed the mes-
sage box) on any part of the graphics will cause the corresponding state variables to be shown on

screen.

"Results" menu item

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

lysed 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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553

"Sum V" menu item

Wieilenbach/Hettler factor [-] = 61.5006

Analyziz of mobilized pazsive earth pressure

Conditior: G,k + Bzk + 0.5 Ch k- tan[dekalC]) »= Bw.k - 0.5 - Ch.k - tan[deltalp]]

(3 k[zection] = 136.54 kM

G k[zoil in pile] = 0.00 kM

Rz k[zkin friction] = 0.00 kM

Gk +Rsk=13654 kN

Chk =104.48 kM

Bk =-15.74 kM

deltalp] [*] = -6.50

deltalC] [*] =10.82

Sum Vg+qlk = 136.74 [compreszion] kM

Analvziz of vertical capacity

[empirical data after EALN 2012]

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

Section: Arcelor 1626422

R.Bw.d=[Bhk -1/2- Ch.k]- tan[dekalp]] / gammalEp]
R.Ewd=[13813-1/2 104 4E]  tan[B.5°] #/ 1.00 =979 kM
R.Cv.d=1/2- Chk - tan[delta[C]] / gammalE p]
R.Cv.d=1/2- 104 45 - tan[21.7*] /1.00 = 20.76 kM

End resistance qo.m = 10.00 MM /e
[averaged from 14.06 to 22,19 m) ==> gb k = 10,00 MM /nef
Rb.d =4 gbk / gammalqb.k] =01103 - 10,00 - 1000/ 1.40 = 731 .86 kM

Skin friction
Fram ko qz.k [k me] D ezignation
4.00 1569 26.67 Sand

Skin surface area to 15.69 m = 4,970 rédm ==> H.21.d
R.z1.d=R.z1 k / gammalgs k] =1549.29 /1.40 = 1106.64 kM
R.d=REBv.d+R.Cvd+Rbd+R.sl.d=1929.04 kN

Arctions
YVd=0G.d+Py.d=13654 +0.00=13654 kN
==xp="d/R.d=13654 /1929.04 = 0.07

Reanalyze

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 (see Section 5.2.8) and have the system reanalysed. After selecting this menu item, you
will see the following result box, for example:

LC: Joint at bottom »

By clicking the "Reanalyse" button, you can edit the settings in the following dialog box and re-
calculate the sum V verifications:
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Analysis of vertical capacity X

Empirical data

[ Use own empitcal data

Analyziz method

Skin friction gammalgz.k) [-]:

Adjustrent Factors

Extenzion
E stenzion below TF [m]:

birimum walue [m]:

deltalC] / phik [

Cohesive soils

Ratio [min.. max.] =

* Method 1 " Method 2
Partial zafety factors
End resistance gammalgb.k] [-]: 1.400

1.400

Cone resiztance adjustment factar [ | 1.000
Skin friction adjustment factar [-]: 1.000

0.00

Minirum embedment in load-bearing strata

2.50
-0.BE7

Andle of equivalent force Ck

Eall definez no walues for gbk and gz.k
for cohesive zails [go = 0; cuk » 0]

[ Adopt values taken from Piling Recommendations

Analyziz without end resistance

[ Allow analysiz without end resistance

Filing Recommendations input data

0.00

[ Allow interpolation for g < 7.5 MM A [Skin Friction]
[ Allow interpolation for cuk < B0 kMAwé [Skin Friction)

]
]

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 Section 5.6.8).
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5.5.4 "Length surcharge" menu item

A message box appears containing the result of the length analysis:

Length surcharge

Length surcharge for LC: Joint at bothaom
Support Ch [Blum]

Chgk =0.00 kM

Chagk = 642418 kN

dt =Ch.d - gam(Ep] £ eph.C.k
Ch.d=05"[Ch.ak - gamma.g + Ch.q.k - gamma.q)
Chd=2321209 kN

eph,C.k = 1316.52 kN

[delta,p £ phi=0.333)

gam(Ep] = 1.000

gamn(Cl] = 1.000

di =244 m

Thearetical embedment depthit1 =925 m
Required embedment depth =1 + dt=11.69m
Required zection length = 15.69 m

555 "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.

5.5.6 "Earth support analysis" menu item

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

Earth support analysis

Load-cage: Joint at top

Dezign rezistance Bhk = 2736.09 kN

Fazzive earth pressure BLult k = 20364.57 kM
gam(Ep] = 1.150

gamn(0l] = 1.200

Deflection curve zero transition point £,0=12139m
Dezign rezistance Bh,d = 3283.31 kN

Fazsive earth pressure BLult,d = 17708.33 kN

Utilization factar = 0,185
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5.6 Graphics preferences menu

5.6.1 "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.

Ilze cument zoom of 1.000

04| 06| o8| 10| 15| 25| 40| s0]

Cancel

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 com-
plete screen presentation using the zoom factor specified in this menu item. The [F2] key allows
screen refreshing without altering the coordinates and zoom factor.

5.6.2 "Zoom info" menu item

By clicking two diametrically opposed points you can enlarge a section of the screen in order to
view details better. An information box provides information on activating the zoom function and
on available options.

5.6.3 "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.

5.6.4 "Pen colour and width" menu item

In order to enhance the clarity of the graphics you can edit the pen settings for various graphic
elements (e.g. moment, shear force, water, load cases, etc.). You can edit the pen widths for the
elements shown in the dialog box; by clicking on the button with the element designation you can
also edit the pen or fill colours.

On monochrome printers (e.g. laser printers), colours are shown in a corresponding grey scale.
Graphic elements employing very light colours may be difficult to see. In such cases it makes
sense to edit the colour preferences.
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5.6.5 "Mini-CAD toolbar" and "Header toolbar" menu items

Using these two menu items you can add free text to the graphics and add lines, circles, polygons
and images (e.g. files in formats BMP, JPG, PSP, etc.). PDF files can also be imported as images.
The same pop-up menu opens for both menu items, the icons and functions used are described in
more detail in the Mini-CAD manual saved in the 'C:\Program Files (x86)\GGU-Software\
Manuals' folder during installation. The differences between the Mini-CAD and Header CAD are
as follows:

e Obijects created with "Mini-CAD" are based on the coordinate system (generally in me-
tres), in which the drawing is produced, and are shown accordingly. You should use the
"Mini-CAD toolbar" when you wish to add information to the system (for example, label-
ling of slope inclinations or the location of any foundations).

e Obijects created with the "Header CAD" are based on the page format (in mm). This makes
you independent of the coordinate system and keeps you in the same paosition on the page.
You should select the "Header toolbar" if you wish to place general information on the
drawing (company logo, report numbers, plan numbers, stamp etc.). Once you have saved
the header information to disk (see "Mini-CAD" user manual), you can load it into com-
pletely different systems (with different system coordinates). The saved header information
will appear in the same position on the page, which greatly simplifies the creation of gen-
eral page information.

5.6.6 "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 pro-
gram 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 can be activated from the normal menu items.

mm "Next page"/"Previous page"

Using this icon, you can navigate between the individual pages in the tabular representation.

"Select page"
If you are in the tabular representation, you can use this icon to jump to a specific page or to
return to the normal representation, that is, to the graphics.

"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.
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"Colour on/off"

If you need to remove the colour from the system presentation, to create a black and white
printout, for example, use this on/off switch.

"Move object"

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

"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", Section 6.4).

"Undo"

By clicking this icon the last performed change (e.g. movement of graphical elements made using
the [F11] function key or the menu item "Graphics preferences/Move objects") can be undone.

"Restore "

By clicking this symbol, the last change undo carried out using "Undo" can be restored.
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5.6.7

"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.

Soil properties legend X

[v Show legend

Fresentation format |I:|:|I|:|ur zyztern j

w [mm]: | 40.00
o [ram]: | 40.00
Font zize [mm]: | IR
|:| Background colour |

[ “ith depths

[ Soil designations in main graphics

Soil colours + hatching

Soil colours |
Sail hatching |
Legend hatching factar: 0.50

] | 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 values for "Font size". You can define a background colour.

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 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 (see Section 5.6.6).
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The required settings can be made in the "Soil colours + hatching” group box:

e "Colours"
You will see a dialog box, in which you can define your preferences. After clicking the but-
ton with the desired number, you can assign each soil layer a new number or reorganise us-
ing the "Soil colours/Reorganise” command button. You can save your colour preferences
to a file with "Soil colours/Save" and use them for different systems by means of the "Soil
colours/Load" command button. In the lower group box you can also transfer the colour
preferences to the Windows colour management dialog box, or vice versa, as user-defined
colour preferences for example. You can read a further description by pressing the " Info"
button.

e "Hatching"
Opens a dialog box in which you can define different hatching for each soil.

e "Legend hatching factor"
Input here allows tighter hatching in the soil legend. Input < 1.00 can be useful if the hatch-
ing spacing is so large that the differences in the hatching of individual soils can no longer
be properly discerned in the relatively small boxes used in the legend.
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5.6.8 "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.

General legend X

v  Show legend

% [ IW
¥ [rarm]: 282.50
Font gize [mm]; 25

Maw. no. of ines Iﬁ
|:| B ackground colaur |

[ Show program name and version

.

Show gtandard

<

M arked red if not verified

Show buckling analysiz

<1

Show gum Y analysiz

Show subgrade analyziz

<1

Req. zection length

<

Req. embedment depth

<

Show abbreviations for 'General load cazes'

<]

Working capacity calculation

|D|:| not enter file name ﬂ

|Withu:uut date and time ﬂ

(] | Cancel |

You can define and edit the position of the legend using the values "x" and "y". You control the
size of the legend using "Font size" and "Max. no. of lines"; where necessary, several columns are
used. 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 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.
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5.6.9 "Results legend"” menu item

Following analysis and design using "General load cases" a legend containing the principal sys-
tem 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.

v  Show legend

% [rorn]: IW
o [rorn]: IW
Faont size [mm]: IT

I+ Font coloured

|:| B ackground colour |

I+ Show partial zafety factors

] | Cancel

You can define and edit the position of the legend using the values "x" and "y". You control the
size of the legend using "Font size". A background colour for the legend also 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 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 (see Section
5.6.4). You can also have the partial safety factors shown in the legend.

5.6.10 "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 control the
size of the legend using "Font size" and "Max. no. of lines"; where necessary, several columns are
used. 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 with the left mouse button pressed.
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5.6.11 "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

v  Show legend

% [rorn]: IW
o [rorn]: IW
Faont size [mm]: IT

v Show moment of resistance
[ Show moment of inertia

[ Show first mament of area
[ Show area

[ Show thickness

[ Show diameter

[ ShowEl

|:| B ackground colour |

%

Caricel

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 "Font size". You can define a background colour. Additional
parameters can be displayed by activating the different check boxes.
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5.6.12

"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

% [rnrn]: IW Height [rnm]: IW
¥ [mm]; | 25610 width = 1.5 height

Font gize [mm]; IT

¥ with soil fil
[]  Backgouwnd | [] Soilfil |
Show which section |Fi|:l 1420420 j

s | 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. 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 draw-

ing.

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.
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5.6.13 "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.

Function p = fiy)

[ Show function p = fly]

Heading: |F' = f[y]

¥ walue [mm]; 330040
y value [mm]: 221.95

Font zize [heading] [mm]:

Font size [axes] [mm]:

[ Automatic axes
Pen width [rm];

Show which zoil;

[~ Use soil colours

it [rm]; 80.00
Height [mm]: E5.00

25
25

| 0.200
4 -

ma. Y [m]:

0.50

£y CUMVES On;

[]

Backaground colour

| Stratum top

ok |

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 and width you have entered. The fastest way to modify the posi-
tion 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.

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.
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5.6.14 "Move objects" menu item

Select this menu item in order to position legends, diagrams and other graphical elements at the
desired position on the output sheet. You can also move objects by pressing [F11] and then posi-
tioning the legend box with the left mouse button pressed. In that case an info-box appears no
more.

If "Manual graph positioning" has been selected in the "System/Graph positioning prefer-
ences" menu item (see Section 5.4.7), the result graphs can also be repositioned using this func-
tion.

5.6.15 "Save graphics preferences" menu item

Some of the preferences you made with the menu items of the "Graphics preferences" menu can

be saved to a file. 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 us-
ing the menu item "Graphics preferences/Load graphics preferences".

5.6.16 "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 re-
freshed.
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5.7 Page size + margins menu

5.7.1 "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.

5.7.2 "Manual resize (mouse)" menu item

You can use the coordinates of a section of the visualisation as the new image coordinates by
marking the desired area with the mouse, pressing the left mouse button and holding the [Ctrl] and
[Shift] keys. The scales of the x- and y-axes are adjusted accordingly. If the previous proportions
(scale x-direction/scale y-direction) need to be retained, the "Proportional section” check box
must be activated.

Alternatively, you can simply "Redefine origin™ of the visualisation. The previous scale prefer-
ences are not affected by this.

5.7.3 "Manual resize (editor)" menu item

You can alter the 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 (see Section 5.7.5).

Image coordinates >

+ (left] [ml; | 100000
y [bottom] [m]: IW
Scale » direction 1 : IW
Scale y direction 1 : IW

Save | Load |

k. | Cancel | 0ld walues

The image coordinates entered here can be saved in a file with the extension ".bxy" and be reload-
ed 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.
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5.7.4 "Font size selection” menu item

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

The font sizes of legend texts are edited in the respective legend editor. Just double-click in a leg-
end to do this.

5.7.5 "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.

Edit page size and marginz
Page in general

Height = 297.00 Width = 420.00

Page margin in mm

Left = 25.00 Right = 8.00
Top = .00 Bottam = .00

Plot margir in mm

Left = 25.00 Right = 8.00
Top = R0.00 Bottam = 15.00

v ith barders [v with rmargins

Cancel

e "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 using the "With borders"
check box.

e "Page margin" defines the position of a frame as a distance to the margins. This frame en-
closes the subsequent diagram. You can switch off the frame deactivating the "With mar-
gins" check box.

e The "Plot margin" define a set distance between the page margin and the actual drawing
area in which the graphical evaluation of your input is presented.

GGU-DOLPHIN User Manual Page 58 of 68 February 2022



5.7.6 "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 appropriate tool in the toolbar (see
Section 5.6.6).

5.7.7 "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 [CtrI] + [Back] or the
appropriate tool in the toolbar (see Section 5.6.6).

5.7.8 "Preferences” menu item

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

5.8.1 "Copyright" menu item

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

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

5.8.2 "GGU on the web" menu item

Using this menu item, you can access the GGU Software website: www.ggu-software.com.

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

5.8.3 "GGU support” menu item

This menu item takes to the GGU-Software Contact area at www.ggu-software.com.

584 "Compare earth pressure coefficients” menu item

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

5.8.5 "Help" menu item

The GGU-DOLPHIN manual is opened as a PDF document. The help function can also be ac-
cessed using the [F1] function key.

5.8.6 "What's new?" menu item

You will see information on program improvements in comparison to older versions.

5.8.7 "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 + MenUs Ubersetzen (trans-
late dialogs, menus)" und "Graphiktexte Gbersetzen (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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6 Tips and tricks

6.1 "?" buttons

Reading of the manual can mostly be dispensed with, because

"?" buttons _?I

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 "?" button.

For example, the following check box can be found in the "Editor 1/Analysis options" dialog
box:

{+ Different zections ?
If you click on the question mark, you will see the following message box:

Informationen

If the check box is activated,
you can allocate a delphin
different sections.
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6.2 Keyboard and mouse

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

Systermn

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 se-
lected element immediately opens, allowing it to be edited.

If you double-click in the system graphics with the left mouse button you will see a message box
with the results at the selected depth. This gives you a quick overview of the results for any desired
depth.

You can scroll the screen with the keyboard using the cursor keys and the [Page up] and [Page
down] keys. By clicking and pulling with the mouse, with [Ctrl] pressed, you activate the zoom
function, i.e. the selected section will fill the screen. Use the mouse wheel to zoom in or out of the
screen view or to pan.
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6.3

In addition, scale and coordinates of the system graphics (drawing area within the plotting mar-
gins) can be altered directly using the mouse wheel. The following mouse wheel functions are

available:

Change system graphics (new values can be checked in ""Page size + margins/Manual resize

(editor)™):
e [Ctrl] + mouse wheel up = enlarge system graphics (change of scale)
e [Ctrl] + mouse wheel down = shrink system graphics (change of scale)
e [Shift] + mouse wheel up = move system graphics up

(change in system coordinates)

[Shift] + mouse wheel down = move system graphics down
(change in system coordinates)

[Shift] + [Ctrl] + mouse wheel up = move system graphics right
(change in system coordinates)

[Shift] + [Ctrl] + mouse wheel down = move system graphics left
(change in system coordinates)

Change screen coordinates:

e Mouse wheel up = move screen image up
e Mouse wheel down = move screen image down
e [Alt] + [Ctrl] + mouse wheel up = enlarge screen image (zoom in)

o [AlIt] + [Ctrl] + mouse wheel down = shrink screen image (zoom out)

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

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

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:

e [Esc] refreshes the screen contents and sets the screen back to your current zoom, which
has the default value 1.0. This is useful if, for example, you have used the zoom function to
display parts of the screen and would like to quickly return to a complete overview.

e [F1] opens the manual file.

o [F2] refreshes the screen without altering the current magnification.

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

e [F6] opens the menu item "Evaluation/Main output summary".
e [F7] opens the menu item "Evaluation /Results".

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

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

[F11] activates the menu item "Graphics preferences/Move objects".
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6.4 "Copy/print area" icon

A dialog box opens when the "Copy/print area" icon in the menu toolbar is clicked, describ-
ing 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 opens once the area has been defined:

File:
C:\Program Files [+86)NGGEU-5 oftwarehGGU-DOLPHIM_ 24 magel.emf
generated!

Rename Delete

The default location of the file is the folder from which the program is started 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 "De-
lete” 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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Mini-CAD,

application explanations............c.ccccceeenenne. 47

EXPOIt file ..o, 14

output with global coordinates ..................... 14
Moment of inertia, show in sections legend...... 53
Moment of resistance,

show in sections legend..........cccoevrieinnnn. 53
Mouse,

click functions..........c.ccceeee.

wheel functions

N
Navigation, output table............cc.cccerierncenne 47
@)
Objects, move With MOUSE...........ccoevvererirenine 56
Output preferences.........cooveverereieninieniens 12,13
Output table,
edit output as ASCll ..., 12
edit output as graphics........cc.cceevververeennnnn. 10

NAVIGALION.....ciiiieieiee e 11

save/load settings for graphical display........ 10
select output format..........ccccoeevveviciiiiiienns 9
switch to system graphics..........c.cc.cc...... 11, 47
P
Page,
COPY/Print SECLiON .....cccvveveeercice e 48, 64
define format........ccovvvveiiviinneeeen 58
switch margins on/off...........cccoevvevvieiinnn. 58
Pagination, automatic ..........cccccvevvevviiiienns 11,12
Partial safety factors,
B 21
Show in legend..........coooviiieneneeine e 52
Passive earth pressure, specify calculation ....... 24
PDF file, import via Mini-CAD.................... 5, 47
Pen preferences, edit for graphical elements..... 46
Plausibility checks, view results........................ 29
Plot margins, define..........ccccovevreivrninncicnnn, 58
Print,
GraphiCS ...veiviic e
output table
SECHION .o
several files.......ccovvevieiniine e, 15
to clipboard........ccooeviieiini e 14
Program,
display name in legend........c.cccoovvvvreinnne. 51
save/load preferences
ShOW IMProvVEMENtS.......ccovvrreeriieineeees
show information...........cc.cceeeveveeinnieicnenn
Project data, add via Mini-CAD .............cccce... 47
Project identification,
display
] 1 (-] SRR
p-y method,
display function curves in legend................. 55
enter SOil Properties ........ccovvvvverreveseenennn 20
select type of [0ad.........ccovvvreiniinice, 16
R
Required working capacity,
enter/determine via EAU equations........ 21,34
show calculation in output table.................... 9
Result graphics,
alter POSItioNS ......cooovvvreiicieee e 39
display
edit preferences .......ccovevevvenieince 40
Results, display for selected depth.................... 62
Rods, define for system ........ccocoeevvvninicncnnnn 29
S
Scale,
alter With MouSe .......ccvevveievereeccei e 57
define via editor
determine automatically ............cccoceevreiinne. 57
Scroll the SCreen........ccoeiieinieree e 62
Sections,
activate design with differing sections ......... 17
activate selection from list.............ccccocennene. 17
activate/edit legend with parameters ............ 53
CONSIAEr COITOSION ....vvuveiiieiieieec e 27

define/delete
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display as sketch in legend..........ccccovevnnee.

edit labelling in graphics........

edit/enlarge list...........cccenee.

optimise length graphically ...

select for design.......cooeeveeiveevene e,

select for display in legend............cccceovneee.
Seismic acceleration, consider loads....
Self-weight dolphin, calculation......................
Shear strength,

for analysis of vertical capacity.................... 19
Smarticons, for menu items ...........ccccceevnnnnes 47
Soil colours/hatching,

activate display........ccoceeeveriiieneneieeeeee, 49

define.. .o 50
Soil designations,

activate presentation in system graphics ...... 49

AefiNe. .o 19

BNEEI ..o 19
Soil layers,

adapt to absolute heights ..........ccccccovveinnne. 19

define/delete ..., 20
Soil numbers, activate display ...........ccoceernnene. 49
Soil properties,

defiNe. ..o 19

display inlegend ........ccccooeivvvineienieninne, 49

enter/adopt from soil database...................... 19
Specific weight, define for sections.................. 28
Standard, display in legend..............cccocveninnene. 51
Status bar main program, activate..................... 47
Steel grade, select for analysis.............. 28,31, 34
Subgrade analysis, show results in legend......... 51
SumV,

activate analysis/edit preferences ................. 25

activate verification/settings..........cc.cccoeveuee. 43

display verification in a message box........... 43

show analysis results in a message box........ 44

show analysis results in legend..................... 51
System,

activate colour/hatching .........ccccoeeevvieiinnnn, 49

analyse

display

display properties in legend..........cccceoennee. 51

division into rods

edit graphics output preferences................... 40

show information ...........ccceeeeevvevvievnnenee, 29, 60

T
Three-dimensional earth pressure,
define dolphin width...........c.ccocooiiiiinn. 17
Toolbar, edit for menu items...........ccoceeveeveeenns 47
Translation, aCtivate...........ccceeevevereiiieeseieeeenns 60
True-type font.......cooeieiiiiee e 46
U
Unit weight,
enter/adopt from soil database...................... 19
Vv

Version number,
display in a message box

display in legend...........cccoovvveiiiiiiiicie,
Vertical capacity,
activate analysis ........ccoceevreennernnicsecen 25
eIt SEtINGS. . vevvverereeeree e 44
enter soil properties for analysis.................. 19
show results in output table.............cccooveeenee. 9
W
Water level, enter.......cocoocvvvveieiiicieci e 18
What you see is what you get ...........ccoceeereruenene 46

Working capacity,
activate determination via H,q,k variation.... 21

Y
Yield strength, user-defined............ccccccvevrenee 17
Young's modulus,
define for SeCtions .......cccceeevvvieve e 28
Z
Zoom factor, define for full-screen display....... 46
Zoom function, activate ..............cceeuv.... 46, 47, 62
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