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1 Preface

The GGU-SEEP program system allows analysis of systems for the infiltration of precipitation
run-off according to the DWA-A 138 standard (Deutsche Vereinigung fiir Wasserwirtschaft, Ab-
fall und Abwasser e.V.; Planung, Bau und Betrieb von Anlagen zur Versickerung von Nied-
erschlagswasser, April 2005). Generally, the basic data and results of an analysis are displayed on
the screen. The graphics consist of a total of four elements (also see the "Output preferences"
menu in Section 7.4):

¢ legend containing system data;
o system visualisation of the selected infiltration system;
o rainfall intensity table;

¢ legend containing the analysis results (only if the system has been analysed).

These four elements can be resized and repositioned to suit your requirements. In addition, user-
created graphic elements can be added using the integrated Mini-CAD module. Stamp fields (e.g.
company logos) can be added in the same manner. The default visualisation format is A4. The
sheet format can be modified (e.g. A3) if required.

Data input is in accordance with conventional WINDOWS operations and can therefore be learned
almost entirely without the use of a manual. Graphic 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. 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.

2 Licence protection and installation

In order to guarantee a high degree of quality, a hardware-based copy protection system is used
for the GGU-SEEP program.

The GGU software protected by the CodeMeter copy protection system is only available in
conjunction with the CodeMeter stick copy protection component (hardware for connection to the
PC, "CM stick™). Because of the way the system is configured, the protected software can only be
operated with the corresponding CM stick. This creates a fixed link between the software licence
and the CM stick copy protection hardware; the licence as such is thus represented by the CM
stick. The correct Runtime Kit for the CodeMeter stick must be installed on your PC.

Upon start-up and during running, the GGU-SEEP program checks that a CM stick is connected.
If it has been removed, the program can no longer be executed.

For installation of GGU software and the CodeMeter software please refer to the information in
the Installation notes for GGU Software International, which are supplied with the program.
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3 Language selection

GGU-SEEP 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 "?" menu, using the menu item
"Spracheinstellung" (for German) or "Language preferences" (for English).

4 Starting the program

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

e File

o ?

After clicking on the "File" menu, a previously calculated system can be loaded by means of the
"Load" menu item, or a new one created using "New".

The program allows simple input procedures by moving directly to the option box after "New" is
clicked; this box can also be reached by pointing to the "Edit/Infiltration type" menu item. Exit
the option box by clicking the required type of infiltration; the initial input screen opens. Six me-
nus are visible in the menu bar:

o File

e Edit

e System

¢ Output preferences

e Graphics preferences

o ?

After clicking one of these menus, the so-called menu items roll down, allowing 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-SEEP screen is not refreshed after every alteration.

If you would like to refresh the screen contents, press either [F2] or [Esc]. The [Esc] key
additionally sets the screen visualisation back to your current zoom, which has the default value
1.0, corresponding to an A4 format sheet.
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5 Theoretical principles

The program can be used to analyse a variety of infiltration systems:

e Surface infiltration

o Swale infiltration

e Pipe infiltration

e French drain infiltration

o Shaft infiltration (a variety of shaft types are available)
e Swale-pipe infiltration

e Swale-French drain infiltration

e Paving (surface infiltration) with swale

e Paving (surface infiltration) with French drain

e Paving (surface infiltration) with pipe

A rainfall event frequency of n = 0.2/a (= once in 5 years) is described as a generally adopted
value for decentralised infiltration systems in the DWA-A 138 standard. For centralised infiltra-
tion systems a frequency of n = 0.1/a (= once in 10 years) should generally be adopted. The pro-
gram therefore allows the frequency to be defined, allowing different events to be investigated.

According to the DWA-A 138 standard, the thickness of the seepage zone, i.e. the distance from
the base of the infiltration system to the highest groundwater level, should be at least 1 m. This is
necessary in order to guarantee a sufficiently long seepage path, e.g. to facilitate time-dependent
purification processes. For surface and swale infiltration a seepage zone of < 1 m may be accept-
able in substantiated, exceptional cases (see DWA-A 138). Despite this, the distance can be freely
defined in the program.

According to DWA-A 138, the permeability of the in-situ soil should be between 1 - 10° m/s and
1 - 10° m/s. This demand is made in order to ensure a sufficiently small draining time following a
rainfall event, among other things. The program nevertheless accepts permeabilities < 1 - 10° m/s
(but issues an appropriate warning).

According to the old standard the distance to neighbouring cellars should not be less than 6 m.
The permissible distances are regulated in more detail in the new standard (see Chapter 3.2.2,
DWA-A 138, April 2005). Regardless of this, the program queries for the distance of 6 m and
issues a warning message where necessary. However, this has no impact on the analysis results.

The program also computes the system's emptying time or the draining time for certain infiltration
types following a rainfall event. The same relationships are employed as assumed by the DWA-A
138 standard for filling. However, both half of the permeability (as in the DWA-A 138 standard to
take the lower permeability in the unsaturated zone into consideration) and the full permeability
value (once full, the system is generally saturated) may be adopted for analysis.
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In the 1990 edition of the standard analysis is performed using Reinhold's time coefficient
method. More recent investigations by the German meteorological office (Deutscher Wetterdienst)
have shown that the rainfall intensities after Reinhold can differ considerably from local rain char-
acteristics. In the DWA-A 138 (April 2005) the tables in the KOSTRA Atlas ("Starkniederschlag-
shohen fir Deutschland - KOSTRA" (Storm rainfall levels for Germany), available from the Ger-
man meteorological office) or, if applicable, location-specific precipitation-storm rainfall evalua-
tions according to ATV-A 121 (available from local authorities) are used to determine rainfall
intensities. These tables contain precipitation levels and rainfall intensities for various rainfall
durations and recurrence intervals (frequencies).

The GGU-SEEP program makes its computations using the location-specific rainfall intensities
(table), but also allows analysis using Reinhold's rainfall series’, e.g. for use in draft design. The
program also determines the decisive rainfall duration after Reinhold. This time-value function
after Reinhold only applies to rainfall durations < 150 minutes. A warning is issued if greater
values are determined in the course of analysis. Because the systems are slightly larger for rainfall
durations > 150 minutes, the rainfall duration is not reduced for any of the systems, with the ex-
ception of shaft infiltration. However, it should still be noted that for rainfall durations > 150
minutes a more detailed consideration is required (e.g. via the rainfall intensity tables in the
KOSTRA Atlas).

If the rainfall intensity calculations are performed using the tables in the KOSTRA Atlas, the loca-
tion-specific tables must be obtained. By default the program contains the tables for the south
Hannover region, which are also included in the new standard. If you use the ' KOSTRA-DWD
2000' program published by the Institut fiir technisch-wissenschaftliche Hydrologie
(www.itwh.de), the KOSTRA data for the required location within Germany can be imported into
GGU-SEEP via a file generated by the program or via the Windows clipboard.

The new standard recommends adopting a surcharge factor between 1.1 and 1.2 to determine the
required storage volume, in order to avoid under-designing, depending on the measure of risk
involved. The surcharge factor is entered in the same dialog box used for selecting the type of
infiltration.

Use of the program will be demonstrated below using worked examples. These examples are pro-
vided as files and can be opened using the "File/Load" menu item.
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6 Worked examples

6.1 Surface infiltration (DWA-A 138, Appendix A.2.1)

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.1, DWA-A 138,

April 2005).

The procedure is demonstrated using the example from the standard (Appendix A.2.1). Go to the
menu item "File/New" or "Edit/Infiltration type". You will see the following dialog box. Be-
cause analysis is performed according to DWA-A 138 using the rainfall intensity tables in the

KOSTRA Atlas, the "Table" radio button is activated.

Type of infiltration

Calculate R ainfall intenzity after:
" Reinhold ¢ Table
Surcharge factar [-]: 1.20

X

Surface infiltration

Swale infiltration

Pipe infiltratiarn

French drain infiltration

Shaft infiltration

Swale-pipe imfiltraticn [@ld]

Swale-French drai infiltration [old]

Paving with swale

Paving with French drain

Faving with pipe

Swale-pipe infiltration [new]

Swale-French drain infiltration [hew]

Cancel

Exit the dialog box by clicking the "Surface infiltration" button.
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Select the "Edit/System parameters"” menu item and enter the data from the following dialog
box:

System parameters El

Permeability [mz]: Im
Diztanice to nearest cellar [m]: IW
Groundwater-surface distance [m]: IT
Alul [ [2e50
Allow. distance base of systemn - gw roof [m]: IT

Frequency n [1/a]: IEI_Ea"a [B-pearn) j

Caricel |

Confirm your input with "OK". Then select the "Edit/Surface infiltration" menu item and enter
the data from the following dialog box:

Surface infiltration x|

Effective infiltration area [mé]: I FR.00
Joint proportian [%]; I‘I 00.00

" R ainfall duratian

15 minutes 10 minutes

Cancel |

The new standard requires analysis of surface infiltration to be based on a rainfall duration of 10
minutes. Confirm with "OK".

The location-specific table containing the rainfall intensities can now be entered using the menu
item "Edit/Rainfall intensity table" (see Section 7.2.6). The example uses the "Hannover-Sid
rainfall intensity table, included with the GGU-SEEP delivery. The data is loaded automatically
when the program starts and displayed in the following dialog box:
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ITI Load | Save I Cancel | KOSTRA _ :
| rpart file | |mpart clipboard |
Corvert | Corwert back |
Info |
— Rainfall intenzity
T o IHananer-S iid
Mo, D r0[1/3] i 0. 243) 00, 14a) 00,054 a) D0, 024 3]
1 5 min 201.00 338,90 398,30 458.00 537.70
2 10 min 12710 204,60 238.00 27370 321.30
3 15 min 9720 152,60 176.40 20290 23810
4 20 min 20,40 124.00 14270 164,10 192,60
5  30min £1.50 92 60 106,00 121.90 14310
E 45 min 47.00 E9.20 78,80 90,50 10E.40
7 B0 min 38,90 56,40 £3.90 73.50 86,30
8 90 min 2890 42.00 47,70 54.90 E4.40
3 Zh 23.40 3410 38.80 44,50 5240
10 3h 17.30 258,40 28,90 33.20 39.00
1 4h 14.00 2070 23.50 27.00 N.70
12 Eh 10.40 15.40 17.50 20.10 2360
13 3h 770 11.50 1310 15.10 17.70
14 12h E.30 9.30 10.E0 12.20 14,30
15 18h 4,80 E.20 770 2.90 10.40
16 Z24h 3.80 5.50 .20 710 8.40
17 48h 2.20 3.00 340 390 4,50
18 72h 1.70 2.30 260 300 350

If the surface infiltration needs to be computed for a different location, enter the new data in the
dialog box or import the data using the "Import file" or "Import clipboard" buttons in the
"KOSTRA" group box (see Section 7.2.6). Entered or imported tables can be saved as ".drg" files

at the program level and be opened again for later analyses using the "L.oad" button.

The surface infiltration can now be analysed. Go to the "System/Analyse" menu item. First, the
program shows a note indicating which rainfall intensity table is being used. If required, a differ-

ent table could be entered or loaded here.

rainfall intensity table.

This warning note should not be deactivated in order to avoid mistaken use of the wrong

For surface infiltration a note is also displayed concerning the surcharge factor, which is not taken
into consideration for this infiltration type. The analysis results are then displayed:
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x

Mecezsany infiltration area = ¥3.31 mf
<= emigting infiltration area = 75.00 mf

All'z well

Following this the analysis results are displayed in the graphics.

Results Hannower-5id

Necessary infittration area = 73.3 m?

Governing rainfall duration = 10.0 minutes o =0

R ainfall per unit area = 204.8 Liter/{sec-ha) [14{s-ha}]
5 min 3389
10 min 2046
15 min 152.6
20 min 124.0
30 min 9268
45 min 69.2
80 min 58.4

A required infiltration area of 73.3 m? is obtained.

6.2 Swale infiltration (DWA-A 138, Appendix A.2.2)

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.2, DWA-A 138,
April 2005).

The procedure is demonstrated using the example from the standard (Appendix A.2.2). Go to the
menu item "File/New" or "Edit/Infiltration type". Because analysis is performed according to
DWA-A 138 using the rainfall intensity tables in the KOSTRA Atlas, the "Table" radio button is
activated. Enter a surcharge factor of 1.2, if not already defined. Exit the dialog box by clicking
the "Swale infiltration" button.
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Select the "Edit/System parameters"” menu item and enter the data from the following dialog
box:

x|
Permeability [rn./s]: | 5.000E-5

Distance to nearest cellar [m]: | 10.00
Groundwater-surface distance [m]; | 2.00

Alu] ] | 2000.0

Allow. distance base of system - gw roof [m]: | 1.00
Frequency n [1/a]; | 0.2/a [S-year) j

| _cencd |

Confirm your input with "OK". Then select the "Edit/Swale infiltration" menu item and enter the
available infiltration area in the dialog box:

Swale infiltration x|

E ffective infiltration area [mé]: |2|:||:|_|:||:|

Cancel |

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Stid" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The swale infiltration can now be analysed. Go to the "System/Analyse" menu item. The results
of the analysis are shown:

Swale infiltration x|

Required zwale depth = 0117 m
Fiequired starage wolume = 33,20 ne
Drraining time = 110.7 minutes = 1.8 hours

Following this the analysis results are displayed in the graphics.
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Results Hannowver-5ad

Required swale depth =0.17 m

Required storage velume = 33.20 m? o =0-E] W

Governing rainfall duration = 20.0 minutes [I4{s - ha}] [m#]

Rainfall per unit area = 92.4 Liter/{sec-ha)

Draining time = 1.8 hours 10 min 2048 28 .81
15 min 152.6 30 .86
20 min 124.0 32.08
30 min 8928 3320
45 min §9.2 33.13
80 min 58.4 32.00
20 min 42.0 27 .48

A required swale depth of 0.17 m is obtained. In this respect it may be interesting to note that
swale design using the table data (KOSTRA Atlas) for Gliesmarode, in Braunschweig, gives a
swale depth of 0.27 m. The distance between Hannover-Siid and Braunschweig-Gliesmarode is
barely 60 km. A swale depth greater by a factor of 1.59 is required nevertheless.

6.3 French drain infiltration (DWA-A 138, Appendix A.2.4 a)

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.4, DWA-A 138,
April 2005).

The procedure is demonstrated using Example a) in Appendix A.2.4. Go to the menu item "Fi-
le/New" or "Edit/Infiltration type". Because analysis is performed according to DWA-A 138
using the rainfall intensity tables in the KOSTRA Atlas, the "Table" radio button is activated.
Enter a surcharge factor of 1.2, if not already defined. Exit the dialog box by clicking the "French
drain infiltration" button.

Select the "Edit/System parameters” menu item and enter the data from the following dialog
box:

System parameters x|

Permeability [m/z]: Im
Distance to nearest cellar [m: IW
Groundwater-surface distance [m]: IT
Alul [rr?]: [20000
Allow. distance baze of systemn - gw roof [m]: IT

Frequency n [14a]: IEI_EHa [B-year] j

Caticel |

Confirm your input with "OK". Then select the "Edit/French drain infiltration" menu item and
enter the data from the following dialog box:
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French drain infiltration x|

B aze width of French drain [m]: I 2500

French drain height [m] I 1.000

bl as. water level in French drain [m]; I 0.000
[fromm ground lesel]
Eff. height = French drain height - mas. water level in French drain

Starage coefficient s [-]: I 0.350

Faor gravel = 0.35; for zand = 0.20

Cancel |

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The French drain infiltration can now be analysed. Go to the "System/Analyse" menu item. The
results of the analysis are shown:

French drain infiltration x|

Required French drain lenagth = 35.48 m
Required starage walume = 31.05 mf
Draining tirme = 121.5 minutes = 2.0 haurs

Following this the analysis results are displayed in the graphics.

Results Hannowver-Sod

Required French drain length = 35.48 m

Required storage velume = 31.058 m? o "o L

Governing rainfall duration = 45.0 minutes [I4{s -haj] [m]

Rainfall per unit area = 89.2 Liter/{sec-ha)

Draining time = 2.0 hours 15 min 1652.8 32.81
20 min 124.0 3408
30 min 8928 3527
45 min 868.2 35.48
&0 min 58.4 34 97
20 min 42.0 3294

2h 34.1 IE2

A required French drain length of 35.48 m is obtained.

GGU-SEEP User Manual Page 14 of 61 April 2012



6.4

Pipe infiltration (DWA-A 138, Appendix A.2.4 b)

System parameters x|

Permeability [m/s]; Im
Diztance to nearest cellar [m]; IW
Groundwater-surface distance [m): IW
Alu] [ [20000
Allow. distahice baze of system - gw roof [m]: IW

Frequency n [1/a]: II:I.E.-"a [B-year) j

Cancel |

Clear dimetizion of pipe [m): Iw
Fipe thickneszz [m]: IW
Base width of French drain [m]: IW
Height of French drain [m]; IW
M ax. water level in French drain [m]: Iw

[fram ground lesvel]
Eff. height = French drain height - mas. water level in French drain

Starage coefficient = [-] 0,350
For gravel = 0.35; for zand = 0.20

:

Thicknesz of layer below pipe [for araphics anly]

Thickness [m]: I 0.200

[T Raize pips

L

Cancel |

The procedure is demonstrated using Example b) in Appendix A.2.4. Go to the menu item "Fi-
le/New" or "Edit/Infiltration type". Because analysis is performed according to DWA-A 138
using the rainfall intensity tables in the KOSTRA Atlas, the "Table" radio button is activated.
Enter a surcharge factor of 1.2, if not already defined. Exit the dialog box by clicking the "Pipe
infiltration" button.

Select the "Edit/System parameters" menu item and enter the data from the following dialog

x|

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.4, DWA-A 138,
April 2005).

Confirm your input with "OK". Then select the "Edit/Pipe infiltration" menu item and enter the
data from the following dialog box:

Pipe infiltration
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In Example b) (DWA-A 138, Appendix A.2.4) the water supply to, and distribution in, the French
drain is by means of two ND 300 pipes. In the GGU-SEEP program an equivalent area or a di-
ameter d,., is entered for the "clear dimension of the pipe", corresponding to the area of the two

pipes.

2 2
A=A +A =279 o Anew=—”d£ew
2 2
ﬂdjrew :2ﬁ4d > d.=2d° > d, =+2d

Thus, for the example:

Onew = 1.41 - 0.3 m = 0.423.

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The pipe infiltration can now be analysed. Go to the "System/Analyse"” menu item. The results of
the analysis are shown:

x

Required French drain length = 3311 m
Required ztorage wolume = 31,97 m?
Starage coefficient [converted] = 0,386
Draining time = 1341 minutes = 2.2 hours

Following this the analysis results are displayed in the graphics.

Results Hannover-Sod

Required pipe length = 33.11 m

Required storage volume = 21.97 m3 o Mo -

G overning rainfall duration = 45.0 minutes [14{s -ha}] [m]

Rainfall per unit area = 88.2 Liter/{sec-ha)

Draining time = 2.2 hours 15 min 152.8 30.09
20 min 124.0 31.37
30 min 828 32.68
45 min §89.2 33.11
80 min 58.4 3283
20 min 42.0 31.22

2h 34.1 29.43

A required French drain length of 33.11 m is obtained.

GGU-SEEP User Manual Page 16 of 61 April 2012



6.5 Shaft infiltration - Type A (DWA-A 138, Appendix A.2.5)

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.5, DWA-A 138,
April 2005).

The procedure is demonstrated using the example from the standard (Appendix A.2.5). Go to the
menu item "File/New" or "Edit/Infiltration type". Because analysis is performed according to
DWA-A 138 using the rainfall intensity tables in the KOSTRA Atlas, the "Table" radio button is
activated. Enter a surcharge factor of 1.2, if not already defined. Exit the dialog box by clicking
the "Shaft infiltration™ button and selecting shaft type A according to DWA-A 138 (April 2005
edition).

x

Fleaze select shaft typel

— Dhwidd 138 [April 2005 edition]
f* Shalt type & " Shaft type B

— A4 138 [Draft Movember 1399]
£ Shaft ype A ™ Shaft twpe B

Cancel |

Confirm your input with "OK". Select the "Edit/System parameters"” menu item and enter the
data from the following dialog box:

System parameters x|

Permeability [m/s]; Im
Diztance to nearest cellar [m]; IW
Groundwater-surface distance [m): IW
Alu) [} [ 1000
Allow. distahice baze of system - gw roof [m]: IW

Frequency n [1/a]: II:I.E.-"a [B-year) j

Cancel |

Confirm your input with "OK". Then select the "Edit/Shaft infiltration (Type A)" menu item
and enter the data from the following dialog box:
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Shaft infiltration

Clear dimenzion of zhaft [m];

Shaft wall thickness [m];
B ase af inlet [m]:

Filter layer thickness [m];

Cancel |

1.000
0100
1.000
0.500

EEEC

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The shaft infiltration can now be analysed. Go to the "System/Analyse" menu item. The results of

the analysis are shown:

Shaft infiltration (Type A)

kd awirmum shaft water level z.max = 2.340 m
b aximurmn starage valume Ya.max = 1.838 mf

averning rainfall duration = 0.0 minutes

[x

Following this the analysis results are displayed in the graphics.

Results
Maximum shaft water level z,max = 2.34 m
Maximum storage velume Vs max=1.84 m®

Governing rainfall duration = 80.0 minutes
R ainfall per unit area = 58.4 Liter/({sec-ha)

Hannover-Sod

o L =] Z
[V{=-ha]] [m]
20 min 124.0 204
30 min 892.8 219
45 min 69.2 2.29
80 min 56 .4 2.34
80 min 42.0 2.33
2h 341 227
3h 25.4 2.10

A required shaft depth of 3.84 m is obtained as the sum of the impounding depth z (= 2.34 m), the

frost-free depth of the supply pipe (= 1.0 m) and the thickness of the filter (= 0.5 m).
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6.6  Shaft infiltration - Type B (DWA-A 138, Appendix A.2.5)

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.5, DWA-A 138,
April 2005).

The procedure is demonstrated using the example from the standard (Appendix A.2.5). Go to the
menu item "File/New" or "Edit/Infiltration type". Because analysis is performed according to
DWA-A 138 using the rainfall intensity tables in the KOSTRA Atlas, the "Table" radio button is
activated. Enter a surcharge factor of 1.2, if not already defined. Exit the dialog box by clicking
the "Shaft infiltration™ button and selecting shaft type B according to DWA-A 138 (April 2005
edition).

x

Fleaze select shaft typel

— Dhwidd 138 [April 2005 edition]
" Shalt type & {* Shaft type B

— A4 138 [Draft Movember 1399]
£ Shaft ype A ™ Shaft twpe B

Cancel |

Confirm your input with "OK". Select the "Edit/System parameters"” menu item and enter the
data from the following dialog box:

System parameters x|

Permeability [m/s]; Im
Diztance to nearest cellar [m]; IW
Groundwater-surface distance [m): IW
Alu) [} [ 1000
Allow. distahice baze of system - gw roof [m]: IW

Frequency n [1/a]: II:I.E.-"a [B-year) j

Cancel |

Confirm your input with "OK". Then select the "Edit/Shaft infiltration (Type B)" menu item and
enter the data from the following dialog box:
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Shaft infiltration

Clear dimenzion of zhaft [m];

Shaft wall thickness [m];
B ase af inlet [m]:

Filter layer thickness [m];

Cancel |

1.000
0100
1.000
0.500

EEEC

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The shaft infiltration can now be analysed. Go to the "System/Analyse" menu item. The results of

the analysis are shown:

Shaft infiltration (Type B)

b axirurm haft water level

z.max = 2340 m

b axiniurn storage volume Wa.maw = 1.838 i

[overning rainfall duration

= B0.0 minutes

Req. permeability [filker laver] >= 3.528E-4 mis

]

Following this the analysis results are displayed in the graphics.

Results

Maximum s haft water level z,max = 2.34 m
Maximum storage velume Vs max = 1.84 m®
Req. permeability (fiker layer) »= 3.53 - 107 mis
Gowverning rainfall duration = 80.0 minutes

R ainfall per unit area = 58.4 Liter/{sec ha)

Hannover-Sod

- o z
[V{=-ha}] [m]
20 min 124.0 204
30 min 92.8 219
45 min 9.2 2.29
&0 min 56.4 2.34
20 min 42.0 233
2h 34.1 227
3 h 25.4 210

A required shaft depth of 4.34 m is obtained as the sum of the impounding depth z (= 2.34 m), the
frost-free depth of the supply pipe (= 1.0 m), the thickness of the filter (= 0.5 m) and the thickness

of the sand/fine-gravel layer (= 0.5 m).
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6.7 Swale-French drain infiltration (DWA-A 138, Appendix A.2.3 a)

The theoretical principles are contained in the standard (Chapters 3.2.3 and 3.3.3, DWA-A 138,
April 2005).

The procedure is demonstrated using Example a) in the standard (Appendix A.2.3). Go to the
menu item "File/New" or "Edit/Infiltration type". Because analysis is performed according to
DWA-A 138 using the rainfall intensity tables in the KOSTRA Atlas, the "Table" radio button is
activated. Enter a surcharge factor of 1.2, if not already defined. Exit the dialog box by clicking
the "Swale-French drain infiltration (new)" button.

Select the "Edit/System parameters" menu item and enter the data from the following dialog
box:

System paramekters il

Permeability [m.z]; Im
Distance to nearast cellar [r]: IW
Groundwater-zsurface diztance [m]; IT
Alu] [ [z0000
Allove. distance base of systern - g roof [m]: IT

Canecel |

Confirm your input with "OK". Then select the "Edit/Swale-French drain infiltration" menu
item and enter the data from the following dialog box:
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Swale-French drain infiltration El

Swale area
[~ Autamatic

Swale area [zelected) [m]: I 200.00
Permeability [swwale] [m]: I 5.000E-5

[= topzoil permeability]

Frequency [swale] [1/a]: IEI_Ea"a [B-year] j
Topsoil thickness [m); IW
Frequency [French drain) [1/a]: IEI_2;"a [E-pear) j
Thiottled flow [m#/s]: [0.00000

B aze width of French drain [m]: IW

Height of French drain [m]: IW

[From ground lesvel]

Starage coefficient & [-]: I 0.350

Far gravel = 0.35; far zand = 0.20

] I Cancel |

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The swale-French drain infiltration can now be analysed. Go to the "System/Analyse" menu item.
A note is shown first:

Note x|

Exizting swale area [133.37 ] deviates

by more than 355 from that selected (200000 ],
Thiz zhould be comected |

How to continue 7

Comect I Aocept I Cancel |

Select the "Accept" button here to completely copy the example in the new standard. Normally,
"Correct" should be selected in order to adapt the selected swale area to the in-situ conditions.
After pressing "Accept" the results of the analysis are shown:
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Rainfall duration [swale] = 30,00 minutes
Selected swale area = 200,00 mé
Existing swale area = 139.37 i
Storage volume [zwale] = 33.20 n@
Swale impounding depth = 0.24 m

Rainfall duration [zwale-French drain) = 720000 mirutes
Length swale-French drain = 92.91 m
Starage coefficient = 0.350

0K I

Following this the analysis results are displayed in the graphics.

HES.I]ITE. Hmnnovwar-Sue
Swale depth impounding depth = 0.24 m a e Lm’[',:]"m e v:[;::]-:
Length sw ale-French drain = 9251 m
Rainfall duration {swale) = 20.00 minutes i s = =4 ==
Rainfall duration {swale-French drain} = 720.00 minutes -II_
Storage volume {swalk) = 3320 m" et = s =z =
Storage coefficient= 0.150 _ _
20 min =i mrm ma z.m
S0min 21 AT mm Eri= ar.sz
Zh -\ aes PR .=
ih =4 ] =4 T.=
“h @xnr T4 &1 xnr
gh ] om.a ]
5h na ;.= nsa
@mh aa =1.ET a.a
X h 33 s 3.3
2 h 10 sear 10

A swale depth of 0.24 m and a French drain length of 92,91 m are obtained.

GGU-SEEP User Manual Page 23 of 61 April 2012



6.8 Swale-pipe infiltration

In order to emphasise the procedure the previous example is modified to a swale-pipe infiltration.
Go to the menu item "File/New" or "Edit/Infiltration type". Then press the "Swale-pipe infiltra-

tion (new)" button.

Select the "Edit/System parameters" menu item and enter the data from the following dialog

box:

System paramekters

Fermeability [ms]:

Digtance to nearest cellar [m):

Groundwater-suface distance [m:

AU ]

X

[SooE7
[20000

Allow. distance baze of system - gw roof [m]; I 1.00

Cancel |

Confirm your input with "OK". Then select the "Edit/Swale-pipe infiltration" menu item and

enter the data from the following dialog box:
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x

Swale area
[~ Autamatic

Swale area [zelected) [m]:

100.00

Permeability [zwale] [m]:
[= topzoil permeability]

Frequency [zwale] [1/a]:
Topsoil thickness [m);
Frequency [French drain] [14a];
T hrattled Hove [méds]:

B aze width of French drain [m]:

Height of French drain [m]:
[From ground lesvel]

Clear dimetizion of pipe [m]:
Pipe thickness [m]:

Starage coefficient 2 [-];

Faor gravel = 0.35; for zand = 0.20

e

5.000E-5

I'I.-"a [1-pear] j
0.300
[02/aByea) 7]
0.00100
1.500
1.000

!

0.200
0.040
0.350

RRRRAE

Thickneszs of layer below pipe [for graphics only]

Thickness [m]:

I 0.200

[ Raise pipe

] I Cancel

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The swale-pipe infiltration can now be analysed. Go to the "System/Analyse™" menu item. The

results of the analysis are shown:

x

R ainfall duration [zwale] = B0.00 minutes
Selected swale area = 100,00 me
Erizting swale area = 92.59 mf

Starage waolume [awale] = 24.49 i
Swale impaunding depth = 026 m

Rainfall duration [swale-pipe] = 240,00 minutes

Length swale-pipe =E61.¥3 m

Storage coefficient [conwerted] = 0,354
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Following this the analysis results are displayed in the graphics.

Hmnmver-Sdc

RE&UHE‘ e (Fr.crein) r= W (zema)
Swale depth impounding depth = 0.26 m = poamy | m P [
Length swale-Pipe = 81.73 m
R ainfall duraticn {swale) = 80.00 minutes Hamn = == e ==
Rainfall duration (swale-Pipe) = 240.00 minutes = - o — —
Storage volume {(swale) = 24.48% m=
Storage coefficient (converted) = 0.354 ST min oo e =5 na
2h R oz =4 ;.=:
Ih o == a el
E. =T T = T8
2h as ar ma
5h 3 =
2h 51 = a1

A swale depth of 0.26 m and a French drain length of 61.73 m are obtained.

6.9 Paving with swale infiltration

Notes on the structural design of these systems can be taken from:

e Merkblatt fur wasserdurchlassige Befestigungen von Verkehrsflachen,
Forschungsgesellschaft fir Stralen- und Verkehrswesen, Ausgabe 1998
(Impervious Paving of Traffic Areas, Fact Sheet
German Highways & Traffic Research Association, 1998 edition)

Suhgrade Jaint siller
—-

\
I 1T 1T

Base Course

Figure 1 "Paving with swale" designations

The basic design principle is:

The paving is designed as a surface infiltration according to DWA. The surface area supplying the
paving A(u)(paving) is obtained from:

e A(u)(paving) = A(u)(total) - (1.0 — runoff coefficient)
The decisive permeability for the paving k¢(paving) is obtained from:

o Kk¢(paving) = k¢(joints) - proportion of joints[%]/100.0
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If this value is greater than the permeability of the subgrade or the subsurface, the smaller value is
adopted. The swale is designed as a swale infiltration according to DWA. The surface area supply-

ing the swale A(u)(swale) is obtained from:

o A(u)(swale) = A(u)(total) - runoff coefficient

The decisive permeability for the swale k¢(swale) is obtained from:

o kg(swale) = k¢(subsurface)

The procedure is demonstrated using a worked example. Go to the menu item "File/New" or "E-
dit/Infiltration type". Because analysis is performed according to DWA-A 138 using the rainfall
intensity tables in the KOSTRA Atlas, the "Table" radio button is activated. Exit the dialog box

by clicking the "Paving with swale" button.

Select the "Edit/System parameters"” menu item and enter the data from the following dialog

box:

System parameters

Permeability [jaintz] [mdz]:
Permeability [zubgrade] [mdz]:
Permeability [baze courze] [mds]:

Thickness [baze courze] [m]:

Effective pore space [baze course] [-];

Permeability [zubsurface] [mds]:

Digtance to nearest cellar [m];

Groundwater-surface distance [m]:

Afu) [imported area) [me]:

x|

I 1.000E-3
I 1.000E-3
I 1.000E-4

I 0.50

I 020
I 5.000E-6

I 10.00
I 2.00
I 500.0

[without paving, e.q. from roof areas]

Allowe, distance base of system - gw roof [m]; 1.00

Frequency n [1/a]:

[0.2/2 (5-pear)

Caricel |

-

Confirm your input with "OK". Then select the "Edit/Paving with swale" menu item and enter

the data from the following dialog box:
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Paving with swale x|

" Fiainfall duration

£ 15 minutes £ 10 minutes

Esisting paving area [mé]: 500.00
Effective swale area [mé]: 20.00
Top of paving - top of swale [m]: n.0o0
Jaint propartion [%]: .00
Digcharge coefficient [-]: 0.500

Cancel |

ERREE

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sud" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The infiltration system can now be analysed. Go to the "System/Analyse"” menu item. The results
of the analysis are shown:

Paving infiltration X|

Exizting paving area = 5000 e
E sizting imported area = 5000 ne

Au] total = 100000

Dizcharge coefficient = 0500

A[u] paving = 50000 m?

bdax. impoundment [baze course] = 0.08 m
Draining time [base course] = 81.1 minutes

B0.00 % of Alu) tokal = 500,00 e
can be drained away by the paving.

The remaining area af S00.00 rf iz drained by means of a
Swale.

Swale infiltration {paving) ﬂ

Afu] awale = 50000 mé

R equired swale depth = 0040 m

R equired storage wolume = 20,04 mf

Draining time [zwale] = 133.6 minutes = 2.2 hours

Following this the analysis results are displayed in the graphics.
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R BsU 'tEl Hamm o er-S0d
Effective permesbility {jeints) = 2.000 - 107 m/s o o . "o ; '-;-;.::-.:; )
i (W5~ Fus) [z [
Required swale depth =0.40 m
R equired storage volume {swale) = 20.04 m= 5 mh 3389 3329 567
Max. impoundment {base course) =0.086 m 10 min wWeE 45 501
R ainfall per unit area {paving) = 204.80 Liter/{sec ha) 15 min 1528 1528 253
R ainfall duration {paving) = 10 mins 20 min 1240 1240 354
R ainfall per unit area (swale) = 9.20 Liter/{sec-ha} 30 min o A 1073
Draining time {swale) = 2.2 hours 45 min 9.2 5.2 1193
&0 min 5.4 5.4 1236
0 min 420 420 1418
in 341 341 1512
3k 5.4 254 1649
4R 0.7 07 17.51
&h 154 154 1874
E 15 115 1973
12n 93 ] 2004
1&h ) & 1935

A swale depth of 0.40 m is obtained.

6.10 Paving with French drain infiltration

Notes on the structural design of these systems can be taken from:

e Merkblatt fir wasserdurchlassige Befestigungen von Verkehrsflachen,
Forschungsgesellschaft fir StralRen- und Verkehrswesen, Ausgabe 1998
(Impervious Paving of Traffic Areas, Fact Sheet
German Highways & Traffic Research Association, 1998 edition)

Jaint siller
- #—+hb=1.00—

1™ 1 | N | N

Subgrade

Base Course

1.00

h=

A4—hn=0280—1/™

Figure 2 "Paving with French drain" designations
The basic design principle is:

The paving is designed as a surface infiltration according to DWA. The surface area supplying the
paving A(u)(paving) is obtained from:

e A(u)(paving) = A(u)(total) - (1.0 — runoff coefficient).
The decisive permeability for the paving k¢(paving) is obtained from:

o k¢(paving) = k¢(joints) - proportion of joints [%]/100.0.
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If this value is greater than the permeability of the subgrade or the subsurface, the smaller value is
adopted. The French drain is designed as a French drain infiltration according to DWA. The sur-
face area supplying the French drain A(u)(French drain) is obtained from:

e A(u)(French drain) = A(u)(total) - runoff coefficient.
The decisive permeability for the subsurface of the French drain k¢(French drain) is obtained from:
e k¢(French drain) = k¢(subsurface).

The procedure is demonstrated using a worked example. Go to the menu item "File/New" or "E-
dit/Infiltration type". Because analysis is performed according to DWA-A 138 using the rainfall
intensity tables in the KOSTRA Atlas, the "Table" radio button is activated. Exit the dialog box
by clicking the "Paving with French drain™ button.

Select the "Edit/System parameters"” menu item and enter the data from the following dialog
box:

System parameters El

Permeability [jaintz] [mdz]: W
Permeability [zubgrade] [mdz]: W
Permeability [baze courze] [mds]: IW
Thickness [baze courze] [m]: I 0.50
Effective pore space [baze course] [-]; IW
Permeability [zubsurface] [mds]: Im
Digtance to nearest cellar [m]; IW
Groundwater-surface distance [m]: IT
Afu) [imported area) [me]: IW

[without paving, e.q. from roof areas]

Allowe, distance base of system - gw roof [m]; 1.00

Frequency n [1/a]: IEI_Ea"a [B-pearn) j

Caricel |

Confirm your input with "OK". Then select the "Edit/Paving with French drain™ menu item and
enter the data from the following dialog box:
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Paving with French drain

" Fiainfall duration

£~ 15 minutes % 10 minutes

Esizting paving area [ré]: IW
Top of paving - top of French drain [m]: IW
Joint propartion [E]: IW
Dizcharge coefficient [-]: W

Baze width of French drain [m]: I 1.000
French drain height [m] I 1.000

b &, water level in French drain [m): I 0.200

[from ground lewvel]
Eff. height = French drain height - mas. water level in French drain

Storage coefficient = [-]; I 0.350

For gravel = 0.35; for zand = 0.20

Cancel |

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Sid" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).

The infiltration system can now be analysed. Go to the "System/Analyse™ menu item. The results

of the analysis are shown:

Paving infiltration

Esisting paving area = 500.0 e
E xizting imparted area = S00.0 mf

B[] botal = 1000.00 e

Digcharge coefficient = 0.500

AU paving = 0000 mé

b as. impoundment [base course] = 006 m
Drraining time [base course] = 81.1 minutes

50,00 % of Alu] tokal = 500,00 e
zan be drained away by the paving.

The remaining area of SO0.00 mé iz drained by means of a

French drain.

x|
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French drain infiltration {pay x|

A[u) French drain = 500,00 né

Required French drain length = 53.84 m
Required storage volume = 15.07 né
Diraining time = BB. 7 minutes = 1.1 hours

Following this the analysis results are displayed in the graphics.

Results Hannover-50d
Effective permeability (joints) = 8.000 - 10°° mis 3 Tonsy Mooz L (pipe)
Required French drain length = 53.84 m Vis-ha}] IEREY| [m]
Required storage volume {French drain) = 15.07 m? - — —
Max. impoundment {(base course) = 0.08 m smh 2342 2353 188
Rainfall per unit area (paving) = 204.80 Liter/(sec-ha) JUCL edl- ] ZIEE ZEL
R ainfall duration {paving) = 10 mins iEININ EEE (EEE N
Rainfall per unit area {French drain) = 15.40 Liter/{sec-ha) 20 min 1240 1240 3132
Draining time {French drain) = 1.1 hours 30 min 926 926 3478
45 min 692 692 3848
60 min 6.4 S56.4 4128
90 min 420 4z.0 4496
Zh 3441 344 4743
in 254 254 5059
in 207 20.7 5253
G hn 154 15.4 53.84
ah 115 11.5 5373

A French drain length of 53.84 m is obtained.
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6.11 Paving with pipe infiltration

Notes on the structural design of these systems can be taken from:

e Merkblatt fir wasserdurchlassige Befestigungen von Verkehrsflachen,
Forschungsgesellschaft fir Stralen- und Verkehrswesen, Ausgabe 1998
(Impervious Paving of Traffic Areas, Fact Sheet
German Highways & Traffic Research Association, 1998 edition)

Jaoint siller
- 4—b=1.00—

1B N | | N

Subgrade

[ Infiltration pipe

Base Course

1.00

-+ >

b

A4—hn=080—y"

x
=
o
L 8

H

Figure 3 "Paving with pipe" designations
The basic design principle is:

The paving is designed as a surface infiltration according to DWA. The surface area supplying the
paving A(u)(paving) is obtained from:

e A(u)(paving) = A(u)(total) - (1.0 — runoff coefficient).
The decisive permeability for the paving k¢(paving) is obtained from:

o k¢(paving) = k¢(joints) - proportion of joints [%]/100.0.
If this value is greater than the permeability of the subgrade or the subsurface, the smaller value is
adopted. The pipe is designed as an pipe according to DWA. The surface area supplying the pipe
A(u)(pipe) is obtained from:

o A(u)(pipe) = A(u)(total) - runoff coefficient.
The decisive permeability for the subsurface of the pipe k¢(pipe) is obtained from:

o ki(pipe) = ks¢(subsurface).
The procedure is demonstrated using a worked example. Go to the menu item "File/New" or "E-
dit/Infiltration type". Because analysis is performed according to DWA-A 138 using the rainfall

intensity tables in the KOSTRA Atlas, the "Table" radio button is activated. Exit the dialog box
by clicking the "Paving with pipe" button.
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Select the "Edit/System parameters"” menu item and enter the data from the following dialog

box:

System parameters

x|

Permeability [jaintz] [mdz]: W
Permeability [zubgrade] [mdz]: W
Permeability [baze courze] [mds]: IW
Thickness [baze courze] [m]: I 0.50
Effective pore space [baze course] [-]; IW
Permeability [zubsurface] [mds]: Im
Digtance to nearest cellar [m]; IW
Groundwater-surface distance [m]: IT
Afu) [imported area) [me]: IW

[without paving, e.q. from roof areas]

Allowe, distance base of system - gw roof [m]; 1.00

Frequency n [1/a]: IEI_Ea"a [B-pearn)

Caricel |

-

Confirm your input with "OK". Then select the "Edit/Paving with pipe" menu item and enter the
data from the following dialog box:
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Paving with pipe

" Fiainfall duration

£~ 15 minutes % 10 minutes

Esizting paving area [ré]: 500.00
Joint propartion [E];

Dizcharge coefficient [-]: 0.500

Clear dimenzion of pipe [m]; 0.200
Fipe thickneszz [m]: 0o
Base width of French drain [ml: 1.000
French drain height [m] 1.000
Top af paving - top of French drain [m:

b aw. water level in French drain [m): 0.200
[from ground lewvel]
Eff. height = French drain height - mas. water level in French drain

ERECEEERE

Starage coefficient £ [-]: 0.350
Far aravel = 0035; far zand = 0.20

:

Thickness of layer below pipe [for araphics anly]

Thickness [m]: I 0.000

[T Raize pipe

|

Cancel |

Confirm your input with "OK". A location-specific table can now be entered with its rainfall in-
tensities. For this example the "Hannover-Suid" rainfall intensity table is used. It is loaded auto-
matically when the program starts (see menu item "Edit/Rainfall intensity table", Section 7.2.6).
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The infiltration system can now be analysed. Go to the "System/Analyse" menu item. The results
of the analysis are shown:

Paving infiltration

Existing paving area = 500.0 e

Exizting imported area = 5000 né

A[u) tatal = 1000.00 re

Digcharge coefficient = 0.500

Afu) paving = 50000 ré

kax. impoundment [baze courze] = 006 m
Draining time [baze courze] = 81.1 minutes

B0.00 % of Afu) total = 500.00 né
zah be drained away by the paving.

The remaining area of 50000 rf iz drained by means of a
Fipe.

x|

Pipe infiltration X|

Afu] French drain = 500,00 e

Fiequired French drain length = 51.58 m
Fequired storage volume = 15.34 e
Starage coefficient [converted] = 0372
Drraining time = F0.8 minutes = 1.2 hours

Following this the analysis results are displayed in the graphics.

HEE- u hE- ) a5
Effective permeability {joints) = 3.000 - 107 m/s 2 [ e | T
Required pipe length = 51.58 m
Required storage velume {pipe) = 15.34 m*® i z== nE e
Max. impoundment {base course)=0.06 m it ke =
Rainfall per unit area (paving) = 204 .80 Liter/{sec-ha} 2 min e 2z ar=
Rainfall duration {paving) = 10 mins 20 min 1240 124 5
Rainfall per unit area (pipe) = 11.50 Liter/{sec-ha) 20 min sz.e sz.e 12.m
Draining time {pipe) = 1.2 hours 22 min LHE] LHE FLE ]
23 min L m4 pL 8-
50 min 2.0 410 1.:
2h 14 & EER1
Ih FENY 8.4 aa.m
ih an m.r EER-
gh 214 Rk R ar.a
L 3 113 LR -]
2h 531 5.1 3n.m
A French drain length of 51.58 m is obtained.
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6.12 Swale-pipe infiltration (old)

This infiltration type is only supported in order to retain the availability of older records. Design is
only possible using Reinhold's rainfall series'. Analyses should therefore no longer be carried out
using this type of infiltration!

Details of design and theoretical principles can be taken from the menu item "Edit/Construction
notes + theory".

6.13 Swale-French drain infiltration (old)

This infiltration type is only supported in order to retain the availability of older records. Design is
only possible using Reinhold's rainfall series'. Analyses should therefore no longer be carried out
using this type of infiltration!

Details of design and theoretical principles can be taken from the menu item "Edit/Construction
notes + theory".
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7 Description of menu items

7.1 File menu

71.1 "New" menu item
A new system design can be entered and analysed. After going to this menu item the option box

opens to allow selection of the required type of infiltration (see menu item "Edit/Infiltration
type", Section 7.2.2).

7.1.2 "Load" menu item

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

7.1.3 "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.

7.1.4 "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 ".vrs" as file suffix, as this is the suffix
used in the file requester box for the menu item "File/Load". If you choose not to enter an
extension when saving, ".vrs" will be used automatically.

7.1.5 "Printer preferences" menu item

You can edit printer preferences (e.g. swap between portrait and landscape) or change the printer
in accordance with WINDOWS conventions.
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7.1.6

"Print and export" menu item

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

"Printer"

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

Print x|

— Page zizes
Output device: YhoivilbadoO1\Lexmark TE30
Output device [mm] = = 286 ; » =201
Image [mm] ®=4200;:p=297.0

— Printer

Frinter prefs. /change printer | Landszape |

— Output preferences

Zoonm factar I 1.000 M
Page averlap » [mr]: I 0.000
Page overlap v [mm]; I 0.000

Output of 4 pages [2 wide]

Frint pages I‘I_ {u] Id,_

— Ma. of copies

|1_ k. I Cancel I

In the upper part of the dialog box, the maximum dimensions which the printer can accept
are given. Below this, the dimensions of the image to be printed are given. If the image is
larger than the output format of the printer, the image will be printed to several pages (in
the above example, 4). In order to facilitate better re-connection of the images, the
possibility of entering 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 ensure true scaling. Furthermore, you may enter the
number of copies 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.

"GGUCAD file"

allows output of the graphics to a file, in order to enable further processing with the
GGUCAD program. Compared to output as a DXF file this has the advantage that no loss
of colour quality occurs during export.
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e "Clipboard"
The graphics are copied to the WINDOWS clipboard. From there, they can be imported
into other WINDOWS programs for further processing, e.g. into a word processor. In order
to import into any other WINDOWS program you must generally use the "Edit/Paste"
function of the respective application.

e "Metafile"
allows output of the graphics to a file in order to be further processed with third party
software. Output is in the standardised EMF format (Enhanced Metafile format). Use of the
Metafile format guarantees the best possible quality when transferring graphics.

If you select the "Copy/print area” tool from the toolbar, you can copy parts of
the graphics to the clipboard or save them to an EMF file. Alternatively you can send
the marked area directly to your printer (see "Tips and tricks", Section 8.3).

Using the "Mini-CAD" program module you can also import EMF files generated us-
ing other GGU applications into your graphics.

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

e "GGUMIniCAD"
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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7.1.7 "Batch print" menu item

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

x

| Priit I Prirter | Cancel |

Add | Delete al | Delete |
File lizt:

[:%Eigene [ ateien’ S wale infiliration. vrs
[:%Eigene D ateienPipe infiltration. vz
[:hEigene D ateienSurface infilration. s

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

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

7.1.8 "Exit" menu item

After a confirmation prompt, you can quit the program.

7.1.9 "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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7.2 Edit menu

7.2.1 "Project identification"” menu item

A description typifying the system can be entered; it will then be included in the "System pa-
rameters legend" (see Section 7.4.1).

The infiltration type adopted is entered automatically and does not need to be entered via
this menu item.

7.2.2 "Infiltration type" menu item

This menu item is used to select the required type of infiltration. The system is designed according
to DWA-A 138 (April 2005), using the rainfall intensity tables from the KOSTRA Atlas. The
"Table" radio button is activated in the following dialog box; in addition, a surcharge factor can
be entered. According to the standard, this may be between 1.1 and 1.2. If the "Reinhold" button
is activated, design uses the old method with the Reinhold's rainfall series'.

Type of infiltration x|

Calculate Rainfall intensity after:

" FReinhald ¥ Table

Surcharge factar [ I 1.20

Surface infiltration

Swale infiltratian

Pipe infiltratiorn

French drain infiltration

Shaft infiltration

Swale-pipe infiltration [old]

Swale-French drai infiltration [old]

Paving with swale

Paving with French drain

Faving with pipe

Swale-pipe infiltration [new]

Swale-French drain infiltration [new]

Cancel

After selecting an infiltration type the screen graphics are refreshed accordingly.
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7.2.3 "System parameters” menu item
The primary system boundary conditions are entered using this menu item. The dialog box has a

different appearance depending on the infiltration type selected, see the examples given in Sec-
tion 6.

All data entered using this menu item are displayed in the "System parameters legend" on the
output sheet (see Section 7.4.1).

7.2.4 "Swale infiltration, Pipe infiltration ..." menu items
The boundary conditions typifying the individual infiltration types are defined using this menu

item. Depending on the infiltration type selected the dialog box has a different design, see the
examples given in Section 6.

All data entered using this menu item are displayed in the "System parameters legend" on the
output sheet (see Section 7.4.1).

7.2.5 "Draining time" menu item
The permeability used to compute the draining time of the infiltration system is defined using this

menu item. The DWA-A 138 standard proposes 0.5 - k for analysis. Activate the required value in
the dialog box.

x

" Calculate draining tirme with:

10k 05 k

b ax. draining time [minutes]: I 1440.0
b ax. draining time [base courze] [minutes]: I 3600
(] I Cancel |

The maximum draining time is given in the lower half of the box (displayed for paving with
French drain). The program will issue a warning if this value is exceeded during infiltration sys-
tem analysis.
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7.2.6 "Rainfall intensity table" menu item

If the analysis is performed using the data from the KOSTRA Atlas tables, location-specific data
must be used. The "Hannover-Sud" rainfall intensity table is included with the GGU-SEEP de-
livery. The data is loaded automatically when the program starts and displayed in the following
dialog box:

Rainfall intensity [litres/(secha)] E[

ITI Load | Save | Cancel I KOSTRA . .
Import file | [mpart clipboard I
Corvert | Corvert back, |
Info |
— Rainfall intefzity
Towar; IHananer-S'u'd
Mo, D i 1/3] D0, 24) 0.1 4a) rC 0. 054 3] D 0. 024 3]
1 5 min 20.00 338,90 398,30 458,00 537,70
2 10 min 12710 204,60 238.00 27370 321.30
3 18min 97.20 152,60 176.40 202,90 23210
4 20 min a0.40 124.00 14270 164.10 132,60
5 30 min £1.50 92,50 106.00 121.90 14310
E 45 min 47.00 £9.20 ¥8.80 90,60 10640
7 B0 min 38.90 GBE.40 £3.90 7360 8E.30
2 90 min 28,90 42.00 47,70 54,90 E4.40
3 2h 23.40 34.10 3280 44 B0 5240
m 3h 17.30 25.40 2890 3320 29.00
11 4h 14.00 20.70 2350 27.00 .70
12 Eh 10,40 15.40 17.50 2010 2360
13 3h 7.0 11.50 1310 1510 17.70
14 12h .30 9,30 10.E0 1220 14.30
15 18h 460 .80 770 8.40 10,40
16 24h 3.80 B.AD E.20 7.10 240
17 48h 2.20 .00 240 3.90 450
18 F2h 1.70 230 250 3.00 350
[ ] "OK"
Closes the dialog box. The changes made are accepted.
e "Load"

Any previously entered and saved rainfall intensity tables can be opened as ".drg" files and
the data used to analyse the planning zone.

° "Save"
User-define rainfall intensities or those imported from the KOSTRA Atlas can be saved in
the ".drg" format and the data for the respective site thus utilised for subsequent analyses.

e "Cancel"
Closes the dialog box. Any changes made are not accepted.
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e "Convert"

If the rainfall intensity data is available in [mm] instead of [litres/(second - ha)], enter the
values into the table in [mm]. Then click the "Convert" button and confirm this in the fol-

lowing message box by clicking "Yes".

wise the data will be rendered useless.

However, only do this if the data has been entered in [mm] and then only once, other-

e "Convert back"

The "Convert back™ button is intended for emergencies. It allows erroneously converted

data to be reconverted to its original condition.

"KOSTRA" group box
e "Import file"

If the required rainfall intensity table is not available as a file, the data can be imported

from the KOSTRA Atlas using this button.

The printed edition of the KOSTRA Atlas includes a DOS program for generating rainfall
intensity tables. If the DOS program is started, you are asked for the values for various
rainfall durations and frequencies for the respective location, which must be picked off the
maps provided. After entering the required data the DOS program is automatically closed
and the determined values stored in a "table" file. Open the file in a text editor and save it
with the name of the location as a text file (*.txt), otherwise the program will overwrite the
old data. If the open the "table" file using an editor it will look similar to that in the figure

below.
Miederschlagshoehen und -spenden fuer das ausgewaehlte rasterfeld
T I ) 1 2. Bl 10. 20. sa. 100,
I
I
o I hn RN b RN hwu RN b RN hwu RN i RN hwu RN i RN
I
5 min I 5.3 176.0 6.600220.5 7.9 264.9 9.7§323.7 11.08368.2 12.4 412.6 14.1 471.4 15.5 515.8
10 min I 6.5 108.2 B.30138.5 10.1 168.9 12.54205.0 14.48236.3 16.2 265.6 18.6 300.7 20.4 340.0
15 min I 7.3 BlL.3 0. 5105, & 11.7 129.8 14.6§161. 5 16, 8)186.1 18,59 210.4 21.8 242.4 24.0 266.7
20 min I 8.0 B&6.3 10.48 87.0 12.9 107.7 16.2§135.1 18.78155.8) 21.2 178.5 24.5 203.8 26.9 224.5
30 min I G9.0 49.8 11.50 66.3 14.5 82.9 18.60104.7 21.8§121.3 24.8 137.8 28.7 159.7 31.7 176.2
45 min I 10,1 37.3 13.60 50.5 17.2 63.8 21.94 51.3 25,54 94.5 20,1 107.7 33.8 125.2 37.4 158.4
60 min I 10.9 30.4 15.08 41.7 19.1 53.0 24,44 &7.9 28,54 ¥9.2 32.8 90.5 37.9 105.4 42.0 116.7
I
S0 min I 12.0 22.2 16,48 30.4 20.8 38.5 26.64 49.3 31.0f 57.5 35.4 a5.a 41.2 76,4 45,6 84.5
2 h I 1z.8 17.8 17.50 24.3 22.1 30.8 28.3) 39.3 33.08 45.8) 37.8 52.2 43.8 60.8 48.4 B7.3
3 h I 14.1 13.4 19.1) 17.7 24,2 22.4 30.8) 28.4 35,08 33.2 40,9 37.0 47.6 44.1 2.6 48.7
4 h I 15.1 10.5 2004 14.2 25.7 17.8 32.8) 22.8 38.1) 26.5 43.5 30.2 50.5 35.1 55.8 38.8
6 h I 14.5 7.8 22.30 10.3 28.1 13.0 35.74 18.5 41,580 19.2 47.3 21.9 54.9 25.4 60.7 28.1
9 h I 18.1 5.6 24 . 4] 7.5 30.7 0.5 38.94 12.0 45,20 13.9 1.4 15.% 9.7 18.4 66.0 20.4
1z h I 1%9.4 4.3 26.0) 6.0 32.8 7.8 41.4 8.6 48.00 11.1 4.6 12.8 63.4 14.7 70.0 16.2
I
18 h I 20,9 3.2 28,0 4.3 35.1 5.4 44,4 6,0 51.5 7.9 58.8 9.0 67,9 10.5 75.0 1l1.4
24 h I 22.5 2.8 30.0) 3.5 37.5 4.3 47,3 5.0 55,0 6.4 62,4 7.2 F2.4 8.4 80.0 9.3
48 h I 26.7 1.5 35.0) 2.0 43,3 2.5 54. 2 3.1 62,5 3.8 70.8 4.1 B1.7 4.7 90.0 5.2
72 h I 3.0 1.2 40,0 1.5 48,0 1.9 61. 0 2.4 70,0 2.7 7.0 3.0 ol. 0 3.5 100.0 3.0
T - wiederkehrzeit (in a): mittlere Zeitspanne in der ein Ereignis einen wert einmal erreicht
oder ueherschreitet
D - niederschlagsdauer einschliess1lich unterbrechungen ¢in mm, h)
hM - Wiederschlagshoehe (in mm)
RN - Niederschlagsspende (in 1/(s*ha))

The GGU-SEEP program automatically uses the rainfall intensities RN in [litres/(sec-ha)]
(marked columns in the figure above) generated by the DOS program.

Click the "Import file" button to transfer the data to GGU-SEEP and open the previously
created "table" file or the corresponding text file. Enter the location name for which the
rainfall intensities have been determined in the following dialog box, if it is not already im-

ported from the TXT file.

GGU-SEEP User Manual Page 45 of 61

April 2012



Import KOSTRA data x|

D ata can be read

Towr: |Kij|n

Cancel |

After confirmation using "OK" the location name is used in the "Rainfall intensity table"
dialog box.

In order to allow reuse of the KOSTRA data once imported, save them using the location
name via the "Save" button (see above).

e "Import clipboard"
If you use the KOSTRA-DWD 2000 (digital database) program in order to determine the
rainfall intensities for the required location, enter the result from the KOSTRA-DWD 2000
program via "Send to clipboard". Then open any text editor and paste the generated rain-
fall intensity table from the clipboard. It is best to save the file as a text file using the loca-
tion name.

e "Info"
The discussed KOSTRA data import types are described here.

7.2.7 "Construction notes + theory"

Explanations of designs taken from the DWA-A 138 standard are displayed depending on the
selected type of infiltration. You are referred to the DWA-A 138 for some infiltration types.

7.3 System menu

7.3.1 "Analyse" menu item

This menu item starts the analysis of the infiltration system. Alternatively, press the [F5] function
key or click the calculator in the tool bar. First, the input data are checked. A warning message is
produced if errors are identified.

Once the analysis is complete information on the analysis is displayed, as shown in the following
box.

Swale infiltration |

Required zwale depth =017 m
Required ztorage wolume = 33,20 m?
Draining time = 11007 minutes = 1.8 hours

After confirming the input with "OK", the analysed system is displayed on the screen. In addition,
the principle result data are displayed in a legend on the screen.
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7.4  Output preferences menu

7.4.1 "System parameters legend" menu item

After selecting this menu item a dialog box opens allowing graphics preferences to be selected for
displaying a legend containing system data. The legend is activated by the "Show legend" check
box. In addition to data in the dialog box the legend also contains the project identification, if it
was entered using the corresponding menu item 7.2.1.

System parameters (value E[

¥ Show legend

% value: IW
yvealue; IW
Font zize [mm]: IT

Max. no. of lines Iﬁ

|:| B ackground colour |
Enter file name
’Vﬁ' Mome © Shott © Long

aF. I 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 legend background can also be given a colour fill.

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 "Short" or "Long" option buttons the current file name can be shown in the
legend, either with or without the path.
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7.4.2

"Results legend" menu item

Once the system has been analysed the results can be displayed in a legend on the output sheet. If
the "Show legend" check box is activated in the dialog box below, the shape and appearance of
the result graphics can be individually defined.

Results x|

v Show legend
Heading:

IHesuIts

w [ IW
o [rarn]: IW
Fant zize [mm]: IT

M ax. no. of lines Iﬁ

v wiith draining time
|:| Background calaur |

k. I Cancel I

A text can be specified under "Heading:", at the top of the dialog box; this will be entered in the
legend.

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 legend background can also be given a colour fill.

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.

The "With draining time" check box activates display of this value in the legend.
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7.4.3

"System visualisation" menu item

A graphical visualisation of the current infiltration system is displayed on the output sheet. The
shape and appearance of this system visualisation can be modified by activating the "Show sys-

tem" check box in this menu ite

m.

W Show system

i walue; IW

width:  [160.00

o walue: IW

Height: IW

Font zize [mm]: IT

Shaft thickness factar [-] 2500

[far graphicz anly]
v with inlet

X

For shaft infiltration only

™ with groundwater

v with water

[ ]
[ ok |

B ackground colaur |

Cancel

For swale or shaft infiltration

"Show system"

The Visualisation is activated and uses the x and y coordinates defined in "x value:

Y

value:", "Width:" and "Height:". The "Font size" for labelling is also defined here.

button pressed.

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

"Shaft thickness factor"

The graphical visualisation of the shaft wall for shaft infiltration employs a factor to make

details of the wall clear.
"With inlet"

The inlet to a shaft infiltration system can also be displayed in the graphics.

"With groundwater™

If the groundwater is very deep the system graphics are compressed. The infiltration system
itself is barely recognisable. In such cases, deactivate the "With groundwater" check box.
The graphics are then generally restricted to the zone around the system. The groundwater

level no longer influences the scaling of the graphics.
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e "With water”
The water-filled system can be visualised for swale and shaft infiltration. Activate the
"With water" check box to enable this option.

e "Background colour"
The remaining background of the system visualisation can be given a colour fill.

7.4.4 "Simple header data" menu item
The graphics can be modified to suit requirements using the Mini-CAD system integrated in the
program. Among other things it is possible to create a user-designed company header, which can

also include a company logo, etc. (see Section 7.5.6). If this appears to be too much work this
menu item allows a simplified type of header data to be used.

x

— Position, etc.

IV Show header data

w [ IW

y [mm]: IW |:| B ackground colour
— Texts

Inistitution: IEeispiel & Partner

Street: IZum Beizpiel 40

Town; | 26605 Eeispielbiittel

Telephane: {0531 312895

Telefax: 0531 313074

Project: IP‘aving

Scientist: IKi:ister.-"BuB

k. I Cancel

Activate the "Show header data" check box and enter the required text. The position on the out-
put sheet is defined by "x [mm]:" and "y [mm]:". If required, a coloured background can be de-
fined using the "Background colour" button.

GGU-SEEP User Manual Page 50 of 61 April 2012



7.4.5 "Rainfall intensity" menu item

The rainfall intensities must be available as table data for an analysis using the KOSTRA Atlas
table data. As long as the user-defined system has not been analysed, the selected table is dis-
played with all its data on the output sheet.

After going to this menu item the position and size of the table can be modified in the subsequent
dialog box or, if required, be switched off by deactivating the "Show table" check box. The font
sizes used in the table are adjusted to suit the defined preferences.

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

Rainfall intensity table x|
¥ Show table

# [mrn]: |135.E|n tfith: | £0.00
o [mm]: I 12.00 Height: I E5.00

T able walues

" Table including all values
" Mo negative values in the table

= Orly 7 valuss in the table

] I Cancel

In order to display only the decisive table data after system analysis, the data required for display
can be defined using the radio buttons in the lower group box. If "Only 7 values in the table" is
selected it should be noted that the program automatically display one row above and one row
below the decisive values, i.e. more than 7 rows may be displayed.

7.4.6 "Reset all" menu item

All changes made in the preferences for the legends can be reset to the defaults applied when the
program starts using this menu item.
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7.4.7 "Page size and margins" menu item

The program uses A4 format as default. You can edit the page format in the following dialog box.

Page size and margins 5[

Edit page size and marginz

— Page in general

Fage height [mm] = IEEI?.EIEI
Fage width [mm] = |21 0.00

— Page marginz [mrm]

Left = IEE.EIEI Right = I a.00
Top = I 2.00 B ottam = I 2.00

Cancel |

Enter the values to be adopted for "Page height" and "Page width". The program automatically
draws thin borders around the page, which are required when using paper rolls on a plotter. "Page
margin" defines the position of a thickly drawn frame as a distance to these borders.

In order to achieve 1:1 output on an A4 printer the borders must be switched off (see menu item
"Graphics preferences/With borders", Section 7.5.4) and the page height and page margins be
adapted to the printable area of the printer.

7.4.8 "Move objects" menu item

When you go to this item you can move the various legends and diagrams with the aid of the
mouse. Move the mouse over the object to be moved. When you are located above a moveable
object the mouse pointer appears in the shape of a cross. You can now press and hold the left
mouse button and drag the object to the required position.

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

In order to move or edit several objects, this function can be more quickly activated by

pressing [F11] or the icon.

The size of an object can also be altered using this menu item or the [F11] key. If you move over
the frame of a changeable object after activating this function the mouse assumed the shape of a
double-headed arrow. Hold the left mouse button and move the frame until the object has reached
the required size. To retain the ratio of the sides, pull at one corner only. If on one side only is
pulled the object will become higher or wider.
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7.5 Graphics preferences menu

751 "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.

zoom x|
IJse cument zoom aof I 1.000 Ize

04| oe| os| 10| 15| 25| 40| a0

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 se-
lected 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.

7.5.2 "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.

7.5.3 "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.

7.5.4 "With borders" menu item

The program automatically draws thin cutting borders around the page, which are required when
using a plotter on paper rolls. You can switch off the lines by deactivating this menu item.
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7.5.5

7.5.6

"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.

Editpens x|

ECOE O I T

Standard

Pt width [rm]

IEI.2EI

[Eroundwater

IEI.4EI

Sail

French drain

Concrete / stone

Jaints

Subgrade

Baze courze

Filter layer

W ater

Backfil

Sand + gravel

R ainf. intenzity table

R ainfall intenzity opt.

T opzoil

Filter zack,

IEI.EEI

Cancel |

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.

"Mini-CAD toolbar" menu item

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

Obijects created with the Mini-CAD module are based on the page format (in mm). This makes
you independent of the coordinate system and keeps you in the same position 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 completely different
systems (with different system coordinates). The saved header information will appear in exactly
the same position on the page, which greatly simplifies the creation of general page information.
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7.5.7 "Toolbar preferences" menu item

After starting the program a horizontal toolbar for the 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-SEEP.alg"
file (see menu item "Graphics preferences/Save graphics preferences") and will be active at the
next time the program is started.

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

"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.

"Next infiltration type"

This tool allows you to jump to the next infiltration type without using the menu.

"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 8.3).

"Colour on/off"

If you prefer to do without colour in the system visualisation, e.g. to create a black and white
printout, use this on/off switch.

"Undo move object”

If you have previously moved a legend ([F11] or used "Output preferences/Move objects"), you
can undo the last movement with this tool.

Cu .
'‘Restore move object'

If you have previously undone a movement, you can restore with this tool.
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7.5.8 "Load graphics preferences" menu item

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

7.5.9 "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-SEEP.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".
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7.6 ?menu

7.6.1 "Copyright" menu item

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

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

7.6.2 "Help" menu item

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

7.6.3 "GGU on the web" menu item

Using this menu item you can access the GGU Software website: www.ggu-software.com.
Keep in touch with new program versions and the regular download offers.

If you would like to be automatically notified about program innovations, please register for the
Newsletter in our Knowledge Base. Go to the following website: http://kbase.civilserve.com.

7.6.4 "GGU support” menu item

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

7.6.5 "What's new?" menu item

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

7.6.6 "Language preferences" menu item

This menu item allows you to switch the menus and the graphics from German to English and vice
versa. To work in German, deactivate the two check boxes "Dialoge + Meniis Ubersetzen
(translate dialogues, menus)" und "Graphiktexte Uibersetzen (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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8 Tips and tricks

8.1 Keyboard and mouse
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. Furthermore you can use the mouse wheel to
zoom in/out or scrolling the screen presentation. The following mouse wheel functions are
available:
e Mouse wheel up = move screen image up
e Mouse wheel down = move screen image down
e [CtrI] + mouse wheel up = enlarge screen image (zoom in)
e [Ctrl] + mouse wheel down = shrink screen image (zoom out)
o [Shift] + mouse wheel up = move screen image right
e [Shift] + mouse wheel down = move screen image left
If you click the right mouse button anywhere on the screen a context menu containing the princi-
pal menu items opens.
Irfilcration bvpe
Swskem parameters
Swale infilbrakion
fnalyse
Print and export
The "Swale infiltration" entry always corresponds to the selected infiltration type (surface infil-
tration, shaft infiltration, etc.). By double-clicking the left mouse button on legends, diagrams or
Mini-CAD objects, you will immediately move to the editor for the selected object and can then
edit it.
8.2 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:

o [Esc] refreshes the screen contents and sets the screen back to the given format. 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.
o [F1] opens the manual file.
o [F2] refreshes the screen without altering the current magnification.
o [F5] opens the menu item "System/Analyse".

e [F11] activates the menu item "Output preferences/Move objects".
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8.3 "Copy/print area" icon

A dialog box opens when the "Copy/print area" icon in the menu toolbar is clicked, de-
scribing 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:

o x|

File:
D:%Programe’CivilzersehGEU-SoftwarehGEL-5SEE P rmagel. 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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