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ELPLA-Data

1 An overview of ELPLA-Data

ELPLA-Data is used to define the FE-Net, calculation methods, boundary conditions, soil
properties, slab properties, project identification, boring fields, etc. for a new problem. The
program may also be used to modify the data of a problem that already exists.

The input project data can be defined through ELPLA-Data in the following steps:

- Calculation methods

- Project identification

- FE-Net data

- Girders

- Spring supports

- Supports/ Boundary conditions
- Piles

- Soil properties

- Net of soil elements in z-direction
- Limit depth

- Foundation (or slab) properties
- Reinforcement

- Boring fields

- Loads

- Neighboring foundations

- Temperature change

- Additional settlements

2 Description of ELPLA-Data

ELPLA-Data is a 32-bit, graphical software product that operates under Microsoft Windows XP/
Vista/ 7/ 8. The common "what you see is what you get" of Windows applications makes it easy
to learn how to use ELPLA-Data, especially if you are already familiar with the Windows
environment.

The program package ELPLA consists of 7 separate programs. The programs can run
independently. The name and short description of the seven separate programs are given in
Table C-1.

The usage of the program is typically such that first data files are created describing a certain
problem by ELPLA-Data, then the project problem is analyzed by using ELPLA-Solver. Finally,
the results can be presented as graphical drawing, graphs and tables using the five separate
programs ELPLA-Graphic, ELPLA-Section, ELPLA-List, ELPLA-Boring and GEOTEC-Editor.
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Table C-1 Names and descriptions of the seven separate programs

Program name Description of the program

ELPLA-Data Editing project data

ELPLA-Solver Analyzing the project problem

ELPLA-Graphic Displaying data and results graphically
ELPLA-List Listing project data and calculated results
ELPLA-Section Displaying results graphically at specified sections
ELPLA-Boring Editing and displaying boring logs graphically
GEOTEC-Editor A simple text editor program

Table C-2 gives a list of files, which are read or created by ELPLA-Data. The files can be
classified in three groups.

Table C-2 Names of file groups

Group Saved from the program
A Main data files ELPLA-Data
B Data files (*.DAT) ELPLA-Data
C Project data files ELPLA-Data

Further more, Table C-3 shows the filenames, contents and groups of all files that may be read
or created by ELPLA-Data.

Table C-3 Names and contents of files

A Main data files

Filename Contents

FIRMA Firm header

STEU Default directory for files that are saved by ELPLA

NOFORMAT Number formats

RFT Design code parameters

UNITS System of units

PREFEREN.DAT FE-Net and calculation preferences
B Data files

Filename Contents

PLOTPAR. DAT Plot parameters

FONT.DAT Font data

NODISPLA.DAT Data of display values

LINEFORM. GRA Line formats

PAINT.GRA Fill color data

ORDINATE.GRA Max. ordinate data
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C Project data files

Filename Contents

* POl System data (Analysis of isolated raft)

* .PO2 System data (Analysis of system of rafts)

*. AUF Project identification

*. BAU Soil properties

*. LDH Data of the limit depth

* PC1 Load data for slab and grid

*. PCF Load data for plane frame

* PCW Load data for plane stress

*. PL6 Node coordinates and element connectivity

*, PL8 Slab boundary

*. GL1 Girder data (Part 1)

*, GL2 Girder data (Part 2)

*, P21 Data of slab properties/ levels/ coordinates

*. P23 Reinforcement data

*, P31 Data of supports/ boundary conditions for slab and grid
*, P61 Data of supports/ boundary conditions for plane frame
* P71 Data of supports/ boundary conditions for plane stress
*, P35 Data of spring supports for slab and grid

*. P81 Data of spring supports for plane frame

*. P91 Data of spring supports for plane stress

*, P41 File of boring fields

* PT1 Data of temperature change

*. PP1 File of neighboring foundations

*. PV1 Data of additional soil settlements

*. DSS FE-Net in z-direction

* PIL Pile properties

The asterisk (*) matches any filename with the specified extension.

The next paragraphs describe the purpose and function of each ELPLA-Data command.
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3 Starting ELPLA-Data

Start ELPLA-Data by clicking the program icon in the Windows "Start"-Menu. The introduction
screen (Figure C-1) appears.

-: ELPLA-Data - [untitled]
§ File [Data  Miew Maindata Help oz

&
§ = NN Doom BB MEe B E e
: g T

.
i

D
=GP §-F N0 1Y

| [ 28.01.05 16:43

Figure C-1  Introduction screen of the program ELPLA-Data
The menu head of Figure C-1 contains the following five commands:

File

Data
View
Main data
Help

After clicking one of the five menu commands, other sub-commands or options become
available, which are presented and described in the following paragraphs 4 to 11.

4 File Menu
The File Menu commands are:

New project
Open project
Save project as
File list
Files1,2,3,4
Exit
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4.1  File Menu -""New project™ command

By the "New Project” command the current project is closed, if one is loaded, and a new project
is initialized for starting a new problem definition. "New project” command has the same action
as quitting ELPLA-Data and then restarting ELPLA-Data. After clicking this command, the
following Wizard assistance in Figure C-2 appears. This wizard will help the user to define the
analysis type and the calculation method of the problem through a series of forms. The first form
of "Calculation methods™ Wizard is the "Analysis type" Form.

Calculation methods

— Analyziz bype
Analysis of zlab foundation Analpgis of slab foor Analpziz of plane frame

2 w

Analysiz of spstem of many slab
faundatians Analyziz of grid Analyziz of plane stress

Load... |

Save bz | Cancel | < Hack Mewut » HEVE

Figure C-2  "Analysis type" Form

ELPLA is used to analyze not only isolated raft but also slab floor, grid, plane frame, plane
stress and system of rafts. In the "Analysis type" Dialog box (Figure C-2) choose one of the six
analyses.

4.2  File Menu -""Open project” command

By the "Open project” command the current project is closed, if one is loaded, and an existing
project is opened. Figure C-3 shows the "Open" Dialog box used to open a specified project.
Because ELPLA is used to analyze an isolated raft and system of rafts, ELPLA can read two
types of filenames. One has the extension of PO1, which represents the isolated raft and the
other has the extension of PO2, which represents the system of rafts.
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Open
Look, j: I {3 Exampled j gl I

M arme | Size | Type | b adif
E;gh“ H12 1KB  ELPL& spstern of foundations m/o
1KE  ELPLA Froject om0

Ha2 1KE  ELPLA Froject om0

1] | |
File name: | hal Open I
Files af bype: | ELPL&-files [=.PO1, PO2) j Cancel |

Figure C-3  "Open project” Dialog box

In case of one of the data files is not found, the following Message box appears (Figure C-4).

This menu shows the project data that are not found. These data are important for the analysis.

Open project - [ghB]

— Open project:

The following data not found; @

Soil data
Slab properties
File of boring fieldsz

Help |

Figure C-4  "Open project” Message box

4.3  File Menu -""Save project as"* command

By this command the current project is saved under a new file name. Figure C-5 shows
"Save as" Dialog box used to save the project.

Save Az
Save jn: I 5 Werification of grid foundation j gl
Eﬂ arl
5 a2
test
File name: e Save I
Save as hype: IIsoIated glab foundation-files [*.PO1] j Cancel |

Figure C-5  "Save as" Dialog box
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4.4 File Menu -""File list"* command

By the "File list" command the user can delete, compress or extract projects, intermediate
results, final results or print file lists of projects (Figure C-6). It is possible to sort ELPLA-files
according to project identification data (file name, title, date and project).

ELPLA file list E

Lok, in:

[ | ]
Befresh |
Date LI
A irreqular raft an iregular subsail 3.07.199 Delete oroisct |
gb2 A irregular raft on iregular subsail 1307193 = ]
gb3 A iregular raft on iregular subsoil 13.07.193 Camoress profect |
gbd A iregular raft on iregular subsoil 13.07.193 eI el
gbh A iregular raft on iregular subsoil 13.07.193 —— |
gbb Arviregular raft on iregular subsail 13.07.139 = e
ab? Arviregular raft on iregular subsail 13.07.139 Hel |
fulati] Arviregular raft on iregular subsail 1307199 =
Frint file list...
4 | | ﬂ Close |

Figure C-6  "ELPLA File list" Dialog box

When the user chooses to delete a project, a Message box will appear (Figure C-7). Not only all
project data can be deleted but also intermediate results or final results can be separately deleted.

Note
Deleted files by ELPLA go to the recycled pin.

Delete project 'gbl1’ E

Chooze files to be deleted:

@+ Delete all project
LCancel
" Delete only intermediate results

==
Help |

" Delete only final results

Figure C-7  "Delete project" Message box

45  File Menu —""Files 1, 2, 3, 4" command

By the "Files 1, 2, 3, 4" command the user can open one of the last four loaded projects.
46  File Menu —"Exit" command

By the "Exit" command the current project is closed and ELPLA-Data is quitted, Figure C-8.

Program end

@ Program exitl

Abbrechen |

Figure C-8  "Exit" Message box
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In case of one of the project data is not defined, the following Message box in Figure C-9
appears. This menu shows the project data that are not defined. These data are important for the
analysis.

Cloze project - [gbb] E

r— Cloze project:

The following data not found: @

Slab properties
Load data

Ok LCancel | Help |

Figure C-9  "Close project" Message box

5 Data Menu

The Data Menu is the main menu, which is used to define the problem.
The Data Menu commands are:

Calculation methods

Project identification

FE-Net data

Girders

Spring supports

Supports/ Boundary conditions
Piles

Soil properties

Net of soil elements in z-direction
Limit depth

Foundation (or slab) properties
Reinforcement data

Boring fields

Loads

Neighboring foundations
Temperature change
Additional settlements

51 Data Menu-""Calculation methods"* command

By this command the analysis method of the project is defined. When choosing the "Calculation
method"” command, the "Calculation methods™ Wizard in Figure C-2 appears with the "Analysis
type" Form. In this Form define the analysis type of the problem from different structural
systems that are available in ELPLA. After selecting the structural system, click "Next" button to
go to the next Form.
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Calculation methods for an isolated slab foundation
Nine different numerical calculation methods are considered for the analysis of rafts according
to Figure C-10. Choose one of the methods No. 1 to 9.

Calculation methods

— Calculation methods:

£~ 1- Linear Contact Fressure

o)

i2/3- Constant? Vanable Modulus of Subgrade B eactioré

4- Modification of Moduluz of Subgrade Reaction by [beration
B- lzotropic Elastic Half Space

EB- Moduluz of Comprezszibility [[keration)

7- Moduluz of Comprezszibility [Elimination)

8- Rigid =lab

" 5 Flexible foundation

i e e Bie T

— Determining modulus of zubgrade reaction:
* Moduluz iz defined by the user
" Moduluz is calculated from Half Space

" Moduluz is calculated from soil layers

Help | Save bz, | Cancel | < Back | Ment » | Sawe

Figure C-10 "Calculation methods™ Dialog box

System symmetry
The next Form is the "System symmetry” Form, Figure C-11. In this form select system
symmetry and click "Next" button to go to the next Form.

Calculation methods

-

Unsymmetrical syztem

ﬁ

— Syztem symmetry:

Symmetrical system about =-axis Double-zymmetrical system
ﬁ%{
.
Symmetrical system about v-axis Anti-zymmetrical aystem in x-axis
Help | Save bz, | Cancel | < Back | Sawe

Figure C-11 "System symmetry" Form

By using the system symmetry, if the problem is symmetrical in loading, shape and soil about x-
or y-axis, the computational time and computer storage can be considerably reduced.
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By defining the project data for simple symmetrical or antisymmetrical slab system the data are
defined according to Figure C-12, in which only the lower half slab is considered for symmetry
about x-axis while only the left half slab is considered for symmetry about y-axis.

Figure C-12 Simple symmetrical slab system

By defining the project data for double symmetrical slab system the data are defined according
to Figure C-13. Only the left lower quarter of the slab is considered.

Figure C-13 Double symmetrical loaded slab

If the slab is symmetrical in shape and unsymmetrical in loading, it is also possible to divide this
general case of loading into two cases having symmetrical and antisymmetrical loading, Figure
C-14.

Loading (P) Loading case (A) Loading case (B)
y | Yi Y,
| | |
b P 05(P; + P 10.5(P, + P) 05(P;-P) |05(P,-P.)
1 | 1
e e i e R T ot
1 | 1
Pl P 0.5(P, + P,) {0.5(P, + P,) 05(P; -Py) 1-05(P, - P,
General case of loading symmtrical case of loading (A) antisymmtrical case of loading (B)
about the x-axis in direction of the x-axis

Figure C-14 General case of loading by symmetrical and antisymmetrical loading

The symmetrical cases are available for all calculation methods 1 to 9. The antisymmetrical case
is only possible for calculation methods 4 to 8.
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Determination of modulus of subgrade reactions
In ELPLA it is possible to analyze the raft by modulus of subgrade reaction method in which the
modulus can be determined by three ways:

a) Modulus is defined by the user
b) Modulus is calculated from Half-space
C) Modulus is calculated from soil layers

In item a) the user can define a constant modulus for the entire raft (Method 2) or a variable
modulus at nodes (Method 3).

In items b) and c) the modulus is calculated through the settlement calculation of the soil
depending on boring logs and soil properties.

By the modulus of subgrade reaction method, specify the way for determining the modulus of
subgrade reaction by selecting one of the available three options in Figure C-2.

Options

Some options are available in ELPLA such as concrete design of sections, additional springs,
supports, girders and piles, determining the limit depth, nonlinear subsoil model, determining
displacements, stresses and strains and in soil. Also, ELPLA can study some external influences
on the raft such as temperature change, additional settlements or neighboring foundations. In the
menu of Figure C-15 check the options that you want to consider in the analysis.

Calculation methods

— Options:

[ ]." 5lab with girders

[].2 sddtional springs

[, Supports/Boundary conditions

[ & Piled raft foundation

DW Determining limit depth

(=& carcrete design

[ Monlinear subsoil model

[]  Detemining displacements in ol

[ Determining streszes in soil

[] Determining strains in soil

Dggh Influence of neighboring foundations on the slab
|:|"["° Influence of termperature chanage on the slab
D? Influence of additional settlements on the slab

[ Select All

Help | Save bz, | Cancel | < Back HErs

Figure C-15 "Options" Check box

Analysis of system of many slab foundations

In the "Analysis type" Form (Figure C-2), if the option "Analysis of system of many slab
foundations"” is chosen, the following Dialog box in Figure C-16 appears. Three different
numerical calculation methods are considered for the analysis of system of slab foundations,
flexible, elastic or rigid. For the analysis of system of many slab foundations the project
filenames (slab foundations) are required.
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Calculation methods

 Lizst of slab foundations:
Mo Filename of Project ‘ Slab tppe
1 Raft1 elaztic
2 Raft2 elazhic
Add project. . | Bemove project | Hew
Help | Save bz | Cancel | < Back | et | Save |

Figure C-16 "Analysis of system of many slab foundations" Dialog box

Analysis of a slab floor, plane frame or plane stress
By choosing the analysis of a slab floor, plane frame or plane stress only the "System symmetry"
Form and "Options™ Check box will appear.

5.2  Data Menu-""Project identification" command
By the "Project identification” command the information to identify the problem can be

specified, Figure C-17. This information is required for printing and plotting the data and results.
The date can be defined from the computer calendar, Figure C-18.

Project identification

~Project identification:

Title |.-’-'-.na|_lrlsis aof systemn of footing
Date [ Mondy, June 11,2001 =l
Praject | Focting 1

Save | LCancel Help Load... Save Az

Figure C-17 "Project identification" Dialog box
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-: ELPLA-D ata - [untitled] == e
File Data “iew Maindata Help Graphic  List Section  Solwer

Dol |8 =SE - L Al CliL s 1775
BowE e &

Project identification ]

Froject identification:

E:Ul'“"“entsI.ﬁmal_l,lsis of gystem of footings

Date  [Monday, June 11, 2001
Froiect  [Foating 1 June 2001 |

28 29 30 31 1 2
| Cancel 4 5 6 7 8 9

1M 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
1 2 3 4 5 6 7
e 1 Today: 10/10/01

Save

| 10410401 | 12:56 P
Figure C-18 Input Date information

53 Data Menu-""FE-Net data" command

ELPLA-Data

By the "FE-Net data” command the net of the finite elements is defined. When the "FE-Net data"

command is chosen, the following embedded program appears (Figure C-19).

== ELPLA-Data - [Example] - [FE-Net] mE X:
§ File  “iew Graphically FE-Met Generation |ntable Options  Format  Window  Help
QaqomEHe &wh|(e
- FPPPPF | PR LS

B
. .
] ] ] ] ] ] ] ] ] ] ] ] ] ]
] ] ] ] ] ] ] ] ] ] ] ] ] ]
] ] ] ] ] ] ] ] ] ] ] ] ] ]
|
|
.
.
.
. N O R S O S L ol
!
!
- L : R _——
1 1 1 1 1 1 1
1 1 1 1 1 1 1
.
___JI___JI___JI____ - N 1 1 1 I___JI-_ 1 _I
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
. S s L
1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
— - —_———1 L I | IR
] ] ] ] ] ] ] ] ] ] ]
.
- SRR R S A S S S
e e |
K| _ |

Figure C-19 "FE-Net" embedded program
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The menu head of Figure C-19 contains the following nine menus:

File

View

Graphically
FE-Net Generation
In table

Options

Format

Window

Help

After clicking one of the nine menus other sub-menus or commands become available. The
following paragraph presents and describes the nine menu commands and their sub-commands.

5.3.1 File Menu
This menu contains the following commands:

New FE-Net
Open FE-Net
Save FE-Net
Save FE-Net as
Close FE-Net

File Menu-""New FE-Net" command
A new FE-Net is created. When choosing this command, the following templates for different
types of FE-Net appear (Figure C-20).

FE-Met generation

— Slab type

e ijmeo

= Frectangulan s/t

Length of rectangular glab

L [m] |2D,nn
Width of rectangular zlab
B [m] |14,nn
Cancel | < Each | HErs | Bty |

Figure C-20 Templates for different types of FE-Net

File Menu-"Open FE-Net" command
Loads are saved as FE-Net again. Then the loaded FE-Net, if desired, can be redefined.

File Menu-""Save FE-Net" command
The command saves the active FE-Net under the available name.
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File Menu-""Save FE-Net as" command
The active FE-Net is saved under a new name.

File Menu-""Close FE-Net"" command
Closes the FE-Net embedded program and returns to ELPLA-Data.

5.3.2 View Menu
The View Menu command is Tool bars.

View Menu-"Tool bars" command
The "Tool bars" command displays tool bars located just below the menu head. Tool bars
contain icons of program menus.

5.3.3 Graphically Menu
This menu contains the following commands:

Undo

Redo

Select nodes

Remove nodes

Add nodes

Slab corners by Mouse
Add opening

Add reference points
Add reference lines
Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo"' command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Select nodes™ command

The function of "Select nodes” command is to provide a method for deleting nodes. When
"Select nodes” command is chosen, the cursor will change from an arrow to a cross hair. The
commands "Remove nodes” in the menu "Graphically” will be enabled, indicating the mode in
which is being operated. The desired nodes are selected by clicking on each node individually or
selecting a group of nodes as shown in Figure C-21. A group of nodes can be selected by
holding the left mouse button down at the corner of the region and dragging the mouse until a
rectangle encompasses the desired group of nodes. When the left mouse button is released, all
nodes in the rectangle are selected.
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-: ELPLA-Data - [Example] - [FE-Het]
§ File  “iew Graphically FE-Met Generation |ntable Options  Format  Window  Help

=]

FFEFF s *PPPP S

Figure C-21  Select nodes to be removed

Graphically Menu-""Remove nodes™ command

Lo | | | | | | ]
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!
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i
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ELPLA-Data

"Remove nodes” command is used to remove the selected nodes. Any elements bonded the

deleted nodes are also deleted (Figure C-22).

-: ELPLA-Data - [Example] - [FE-Het] |

§ File  “iew Graphically FE-Met Generation |ntable Options  Format  Window  Help

DEeEHE 4t 5 e [A QagnEa &wt (B

Figure C-22  Selected nodes were removed

fo o FEFF & PPPY(HS
B B B
IR0 O O W .
L | | | | | i
|l = 2
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Graphically Menu-""Add nodes'* command
By the "Add nodes" command nodes can be added at anywhere to the FE-Net. Clicking by

Mouse inside the required element adds a new node in the element (Figure C-23).

g ELPLA-Data - [Example] - [FE-Het]
§ File “iew Graphically FE-Met Generati

on Intable  Options  Format  Window  Help

=% oA Q& Qv

]
:
!
!
_______________________________________________________
.
.
______ B U N U N RN SR VR SR N S N
N N
.
¥ o
S \I
I N U (N NN SN I I S S S U E—
.
.
.
______________________________
.
!
.
______________________________
.
!
.
______________________________
______________________________________________
i i i 1
to-d---t R A e e R
1 1 ~ <1
i i ¥
__________ '___ SRS NS S S R A ——
I)’\| 1 1
T T S S O T T S U SO SO
: :
! !
_______________________________________________________
.
A S S S ) N A P
=
R
I}’\|
___4___4___4___4__4___4l_’__>% ____________
!
.
S S N SN N S S S S
-
|« 1 i

Figure C-23  Selected nodes were added

Graphically Menu-""Slab corners by Mouse" command

In ELPLA there are two alternative possibilities to define slab corners either by Mouse or by
editing in a table. "Slab Corners by Mouse" Command is used to define corners of irregular slab
by Mouse. The coordinates of corner positions (x, y) are related to the left bottom corner of the
corresponding slab. Corners are set as a polyline, which is a connected sequence of lines or arc

segments created as a single object.
To draw a slab polyline containing a line and arc combination by Mouse (Figure C-27):

Choose the "Slab Corners by Mouse” Command from the "Graphically” Menu. The
cursor will change from an arrow to a cross hair

Click the left mouse button on the position of the start point of the first line segment and
drag the mouse until the position of the end point of this segment. Then click on the end
point position to consider the first line segment (Figure C-24)
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Press "A" key to switch to arc segment mode. The first point of the arc is the endpoint of
the previous segment. As you drag the mouse, ELPLA draws an arc connected to the
previous line segment and extended to the mouse position, Figure C-25. For drawing the
arc segment the rotation direction and the radius of the arc segment is required to define.
There are four cases concerning the rotation direction and the radius as shown in Figure
C-26. Two of these cases are related to the position of the arc center relative to the line
connected the arc points (Figure C-26a). The other two cases are related to the direction
of the arc rotation starting from the first point of the arc to the second point, Figure C--
26b. The arc can be drawn clockwise or anticlockwise

Press "R" key to switch between the two possibilities of the arc center position
Press "C" key to switch between the arc clockwise and anticlockwise directions

Click the left mouse button on the position of the end point of the arc to consider the arc
segment

Press "A" key again to switch to line segment mode

Repeat the previous steps for drawing arc or line segment whenever is applicable until
finishing the polyline

Double click the left mouse button on the position of the endpoint of the last segment to
finish the "Slab Corners by Mouse", Figure C-27

== ELPLA-Data - [example1] - [FE-Net] HEE
: Fle ‘iew [Graphically FE-Met Generation Intable Options Format  Window  Help v_x_l
DedHe . ¢ (8. =%«|la aqava &t 6.
o c|ls %+ FPIPPP | # | PPTPEILL .
=
|
=
KN o 2
[#[m]=972 ylm]=218 30/01/05 | 12:39PM

Figure C-24  Drawing the first line segment

C-21



== ELPLA-Data - [example1] - [FE-Net] HEE
: File iew Graphicaly FE-MetGeneration Intable Options Format  ‘Window  Help x

DeEe . a¥y|8.=%~ A Qaame ewuw .
o c|ls %+ FPIPPP | # | PPTPEILL .

ELPLA-Data

=
|
S S R R R A A A N N |
KN I 2
[#[m]=1018 y[m]=672 30/01/05 | 12:41 PM
Figure C-25 Drawing the arc segment
Arcl Arc 3
———Arc?2 ———Arc4
/
/
C1 t C2
\
a) Two center positions b) Two rotation directions

Figure C-26  Four cases for drawing arc segments
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ELPLA-Data - [example1] - [FE-Net]

Figure C-27  Slab after defining corner points

Graphically Menu-""Add opening' command

To define an opening in the slab (Figure C-28), the position (X, y) of the opening corners must be
entered by Mouse. The coordinates of corner positions (X, y) are related to the left bottom corner
of the corresponding mesh. To draw an opening with arc segments, consider the same steps in
drawing slab corners with arc segments.
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-: ELPLA-Data - [Example] - [FE-Het] |

§ File  “iew Grapl ly  FE-Met Generati Intable  Options  Fo Window  Help

D Hds v 8 % = A Q&g a SRR
focle %+ PEFF & PFPP (S
Lo | | | | B
|
T T T N R S |
<] _ 2

Figure C-28 Defining opening corners in the slab by Mouse

Graphically Menu-""Add reference points™ command

By this option it is possible to define reference points on the slab by Mouse, Figure C-29.
Reference points are used to define the positions of boundary points such as supports, springs,
piles on the slab. Each time that the user generates the mesh, nodes of the FE-Net are passed
automatically through these references. This provides the flexibility to make changes in the finite
element mesh without having to redefine the positions of the boundary points.
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g ELPLA-Data - [Example] - [FE-Het] |

§ File ‘iew Grapl ly  FE-Met Generati Intable  Options  Fo Window  Help

Q@& Qo &a SRR

De W &8 =% A

o+ %X+PFPPFF % FPEPF (B
B
|
||

Kl | i3

Figure C-29 Reference points on the FE-Net

Graphically Menu-""Add reference lines" command

ELPLA-Data

By the option "Add reference lines" it is possible to define reference lines on the slab by Mouse,
Figure C-30. Reference lines are used to define the positions of boundary lines such as girders
on the slab. Each time the user generates the mesh, nodes of the FE-Net are passed automatically
through these references. This provides the flexibility to make changes in the finite element

mesh without having to redefine the positions of the boundary lines.
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Figure C-30 Reference lines on the FE-Net

Graphically Menu-""Cartesian grid" command

ELPLA-Data

The Dialog box in Figure C-31 appears to define a Cartesian grid, which is a background grid of
points to assist in drawing the finite element mesh. These points can be 'Snapped to' when
creating the mesh geometry in order to create nodes and elements with exact coordinates.

Cartesian grid x|

— Giids in w-direction

Ma. of grid intervals

Grid interval [ [m]

Ok |
Im—j LCancel |
[1.00

r— Gnids in p-direction
[+ Constant grid intersal
Mo, of grid intervals

Grid interval Dy [m]

|1 .00

Help |

Figure C-31 "Cartesian grid" Dialog box
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5.3.4 FE-Net Generation Menu
This menu contains the following commands:

Generation type

New generation
Generating FE-Net
Smoothing the mesh
Directing border elements
Refining the mesh

FE—-Net Generation Menu-""Generation type’ command

By the option "Generation type" the following Menu in Figure C-32 appears to define the type of
FE-Net. There are 6 different element types to generate the FE-Net of the slab. The generation is
carried out according to Grid-based approach for both triangular and rectangular elements and
according to Delaunay’s triangular generation for triangular elements.

Generation type E3

— Generation type
C— T LTS
T T I R
=== ko= k- % - %k - Y
I P
F-ad-4-+-7 S AR XE
o B B A N
F-o-a--o - k- %k
Eol R B B R LU L N
I T T | LY k|
Ky
Sy T
15
K---2k---- R
\ - \ - L LT
EE LR T | =R
-
- Y - - -\.“"_" LY
- - - RS S
M - M. - L R ALY s
"

Cancel | Help |

Figure C-32 Generation type for square, rectangular and irregular slabs

When generating circular and ring slabs for the first time, the Menu of Figure C-33 appears with
8 different types of nets.

FE-Het generation

— Generation type

Help | Cancel | < Back | Mewut » | sk |

Figure C-33 Generation type for circular and ring slabs
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FE—-Net Generation Menu-""New generation' command
When FE-Net is defined, a new generation with new dimensions of elements or even slab can be
carried out using "New generation” command.

FE—Net Generation Menu-""Generating FE-Net" command
After defining the slab corners, element dimensions and type of FE-Net the generation of the FE-
Net can be created automatically by choosing the option "Generating FE-Net".

FE-Net Generation Menu-""Smoothing the mesh* command
By the option "Smoothing the mesh™ it is possible to optimize the dimension of FE-Net by
making all elements having nearly the same area as possible as.

FE—-Net Generation Menu-""Directing border elements' command

It is possible to direct and arrange all elements on the slab borders (Figure C-34). This option is
useful to present contact pressures at raft edges in good manner when analyzing the raft by
Continuum model, in which the contact pressure at raft edges are higher than that at the middle.

g ELPLA-Data - [Example] - [FE-Het] [_ (=] %]
§ File  “iew Graphi FE-Met Generati Window  Help

Intable  Options  F

DEeRaE 4¢ |8 =%« aA QaqQoa £t @
oo X+ PPPPF | PRPT(H L
|
Rt bl e e Tl s e sl e s et i AR R
|
=
kil | 2

Figure C-34 Directing border elements
FE—-Net Generation Menu-""Refining the mesh** command

It is possible to refine the mesh in a specified region such as around supports, springs and piles
to present the concentration of stress, moment and settlement in this region (Figure C-35).
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== ELPLA-Data - [Example] - [FE-Met] [ _[=] x]
S File ‘“iew Graphicall FE-MetGeneration Intable (Options Format  ‘Window  Help vil
DEdHyg a8 . =% A Q&aagwsa &wi|E .
oclex 4 PPPF E PREER L
=
NN
bobbebiog
Lo -
-
IF;
\\-k\
Sl
i
%
e -
\‘-L\
=
KN o 2
[#[m]=1538 y[m]=275 [ 16.08.04 | 1958

Figure C-35 Refining the mesh around a specified node
5.3.5 Intable Menu
This menu contains the following commands:

Slab corners
Opening corners
Reference points
Reference lines
Node coordinates
Connectivity nodes

In table Menu -""Slab corners™ command

By the option "Slab corners" the position (X, y) of the slab corners can be defined (Figure C-36).
The coordinates of corner positions (X, y) are related to the left bottom corner of the
corresponding slab.
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Slab corners E3
— Slab comers:
—Segment Mo, 1 from 4 Segments:
— Segment data -

Start poszition 1 [m] ID’DD
vl [m]|I:I,DE|

End pasitian He [rm] I1 2.00
u2 [m] ID,DD

Use arc data; —

Arc radiug R [rn] ID,DEI

Min. arc radius Rmir [rn] 6,00 Segment copy |
I Fieverse ratatiom diection Segment jnsert |

= Feserse radius positian
Segment delete | _'rl

LCancel | Help | Hew | Refrezh

Figure C-36  Defining slab corners in a table

In table Menu-"Opening corners" command

Openings in the slab can be defined, Figure C-37. To define an opening in the slab, the position
(x, y) of the opening corners must be entered in the Menu of Figure C-37. The coordinates of
corner positions (x, y) are related to the left bottom corner of the corresponding mesh.

— Dpening Mao. 1 from 1 Openings:
—Seagment Mao. 1 from 4 Segments: ]
— Seagment data a
Start position 1 [m] |1 000
vl [m]|2,|:||:|
End poszition He [m] I-I 200
(1) [m] |2,DD
Use anc data: - ]
Arc radiuzs R [m] ID,DD
bin. arc radius Fimin [m] 1,00 Seagment copy |
[T | Fieverse ratatiom diestion Segment jnsert |
I” | Beverse radius pasition
Segment delete | _l'_l
Opening copy Opening inzert | Opening delete |
— [
LCancel | Help | Hew | Refregh

Figure C-37 Defining opening corners in a table

In table Menu-""Reference points" command

By this option it is possible to define reference points on the slab in Table, Figure C-38.
Reference points are used to define the positions of boundary points such as supports, springs,
piles on the slab. Each time the user generates the mesh, nodes of the FE-Net are passed
automatically through these references. This provides the flexibility to make changes in the finite
element mesh without having to redefine the positions of the boundary points.
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MHa. w-position y-position
| W y
[l [m] [m] Cancel
1 200 500
2 2,00 9,00 et
3 5,00 2.00 -

Copy
Delete
&

Help

_ Lol |
e |
_ o |
_ e |
_ b |
_ e |

Eucel

Figure C-38 Defining reference points in Table

In table Menu-""Reference lines"* command
By the option "Reference lines" it is possible to define reference lines on the slab in Table,
Figure C-39. Reference lines are used to define the positions of boundary lines such as girders
on the slab. Each time that the user generates the mesh, nodes of the FE-Net are passed
automatically through these references. This provides the flexibility to make changes in the finite

element mesh without having to redefine the positions of the boundary lines.

Reference lines

]|

Ma. Line start Line start Line end Line end

| wl e [T

-] ] [m] [m]

1 5.00 R.00 a.00 9,00
2 .00 2,00 9.00 .00

Cancel

Inzert
LCopy

Delete
Mew
Help

E el

Figure C-39 Defining reference lines in a table

In table Menu-""Node coordinates'* command
After choosing the option "Node coordinates” the following Table in Figure C-40 appears to
define node coordinates of FE-Net.

ELPLA-Data
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MNode | w-coordinate | p-coordinate | «f ¢
Mo. [m] [m] X
l LCancel |
1 000 0,00

2 0.50 0,00 Insert |
3 1.00 0,00

4 1.50 0,00 LCopy |
3 200 0,00

B 250 0,00 Delete |
7 300 0,00

] 350 0,00 MHew

g 4.00 0,00

10 4,50 0,00 Help |
11 5.00 0,00

12 5.50 0,00 Excel |

Figure C-40 Table "Node coordinate™

In table Menu-""Connectivity nodes" command
After choosing this option the following Table in Figure C-41 appears to define connectivity
nodes of the elements.

Element 1.Nade 2.Mode 3.MNode 4.Mode
Mo : i
! Cancel |
1 263 129 128
2 260 135 136 Insert |
g 351 129 130
4 335 189 261 Capy |
5 285 82 g3
E 380 281 ard4 Delete |
b 162 53 54
8 407 272 I3 Mew
g 399 165 305
10 237 189 195 Help |
11 290 102 101
12 291 42 43 Excel |

Figure C-41 Table "Net of finite elements"

5.3.6 Options Menu

The Options Menu has the following commands:

Options Menu-""Plot parameters' command

Plot parameters

Display values
View grouping

ELPLA-Data

Plot parameters may be set as default values by the program, or may be fully specified by the

user. By this command the following plot parameters can be specified, Figure C-42:

Display node numbering
Display coordinates X, y
Display element numbering
Display Column types

Display FE-Net in separated elements

C-32



Color girders

Draw girder thickness

Display Cartesian grid

Grid over entire area

Color element groups and slab thickness
Display boring subareas boundary
Color boring subareas

Mark boring subareas

Snap to grid or node

Plot parameters: E2

General plot parameters | Sl phat parametersl

— General plot parameters — Girder syztems
[~ Display node numbering [ Color girders
[~ Dizplay coordinates wiy v Draw girder thickness

[~ Dizplay element numbering

— Lartesian grid

Dizpl I I : . .
B gl sty gz [¥ Display cartesian grid

Dizplay FE-Met i ted el I . .
[ Displap et in separated elements I Grid over entie area

— Element aroups: —Shap:
[¥ Color element groups and slab thickness i+ [ion't snap
" Snap to cartesian arid

" Snap to node

Save | LCancel | Help |

Figure C-42 "Plot parameters" Dialog box

Display Item
Turns on and off the display of the item on the drawing

Snap to grid

ELPLA-Data

This command turns on and off the capability to snap to the grid when creating the mesh

geometry.

Options Menu-""Display values' command

The values of the following items can be displayed, if desired, on the drawing (Figure C-43):

Loads

Boundary conditions
Spring supports
Element groups
Girder system

Piles

Additional settlements
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Dizplay values E

Boundan conditions

Spring supporks Beve |
Elemant groups —
Girder syztem

. [ | |
Pilez L

Additional settlements

Help |

¥ Select Al

Figure C-43 "Display values" Dialog box

Options Menu-""View grouping" command

ELPLA-Data

By the "View grouping” command you can draw a group of data together in one presentation

(for example supports with loads and girders), Figure C-44.

o= ELPLA-Data - [qbE] - [Loads] 18] =l
E File “iew Graphically |ntable Using formula  Options  Format Window  Help _|ﬁ||1|
IDEd e 488 ||=%~ as|aaalm -c||euw e
- IX /8-y~
—
__:___._:___:___:___E_‘E___:____:____:__.._:____E__.__:____: _____ I Select items to be displayed:
. 1365 ; : 5 1 B} c, | _ 1254 [[1 5pring supports
-E ' ;153; :15 6 | ﬁ Supports! Boundary conditions
L "'.“'."':'“:"':"“.'"'."":""r"":'--- _ [[] Additional zettlements
1 [ 1 1 1 1 | | [] Foundation properties LCancel |
o P ! ! ! o et
E .135'0 ! .—]'_450 1 Boring figlds Help |
I e N NS A S Pl
[N T I J 7 Select &l
—
Kl o M
| 17A2/00 | 01:42 »

Figure C-44  Group of data together
5.3.7 Format Menu
The Format Menu has the following commands:

Line formats
Fill color
Max. ordinate
Font

Grid
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Format Menu-""Line formats" command

By the "Line formats” command the color, style and thickness of drawing lines can be defined,
Figure C-45. The way a line is drawn depends on the setting of the color and style properties.
There are 15 different colors and 5 styles available for line formats. The following list shows the
available lines, which can be formatted:

Slab boundary

Elements

Isometric view

Distribution drawing
Contour lines

Legends

Circular diagrams

Arrows of support reactions
Page boundary
Identification box

Streaks of principal moments (+ve)
Streaks of principal moments (-ve)
Slab dimensions

Loads

Boundary conditions
Boring logs

Slab thickness

Axes of symmetry

Beam elements

Spring supports

Axes of symmetry

Symbol of symmetry
Vectors of soil deformation
Deformed mesh of soil deformation
AXis arrows

Girder axes

Piles in plan

Pile length

Pile hatching

Additional settlements
Reference points and lines
Columns

Cartesian grid

Punching shear

Borders of block elements
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Line formats E
Lines Calar Style

ISIab baundary ﬂ _ EI
EEE —

EEN | ——-

WOW| |-

mE0||- -

sve | (EED]|-— :

Cancel | Help | Thickness [mm] IU,3 :I

Figure C-45 "Line formats" Dialog box

Format Menu-""Fill color* command
By the "Fill color” command the fill color of drawing can be defined (Figure C-46).

The following list shows the available items, which can be filled with a specified color:

Loads

Boundary conditions

Springs

Zone type I: Bilinear interpolation among three boring logs
- Zone type Il: Linear interpolation between two boring logs

Zone type I1l: Node corresponds to boring

Circle of boring

Additional settlements

(+ve) Circular diagrams

(-ve) Circular diagrams

Punching shear

Material No.

Girder group No.

Sub area of boring No.

Pile group No.

Column group No.

Fill color
Fill calor
oo Swonkr. |
ltem ILnads j

E Save | Cancel | Help |

Figure C-46 "Fill color" Dialog box
Format Menu-""Max. ordinate" command

By "Max. ordinate” command the maximum ordinate, maximum diameter, maximum side,
maximum width and maximum length for the drawing can be defined, Figure C-47.
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Max. ordinate E3

— Max. ordinate;

IMaH. length for rotational boundaries

=

Size factor

[0 =

Sawve

[ e
Cancel |

Help |

Figure C-47

"Max. ordinate" Dialog box

Format Menu-""Font" command
Here the font size (Figure C-48) and font type (Figure C-49) for the drawing can be defined.

Font

— Size factor of font

j Size |3—:I

Item IData
Sample
Eont tpe... |
LaBbhTyEs
Cowrier Hew
Save | LCancel | Help |
Figure C-48 "Font size" Dialog box
Font K
Fant: Fant style:
Arial[ IHeguIar
T Arabic Transparent = M
B Agiel = Italc Catiee] |
B Arial Black Bald
Hr avial Marrow Bold Italic
% Bold Italic &t
Book Antiqua
B Bookman Old Sile = =
— Effects — Sample
[ Stikeout
[ Undeiline AaBbYyZz
LCalar:
I- Black ;I Script:

]

Thiz iz a TrueType font. This zame font will be uzed on both
your prinker and your screen.

Figure C-49

5.3.8 Window Menu

"Font type" Dialog box

The Window menu has the following commands:

Zoom in

Zoom out
Zoom window
Zoom %
Original size

ELPLA-Data
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Window Menu-""Zoom in"" command
By the "Zoom in" command the size of the drawing on the screen can be reduced.

Window Menu-""Zoom out" command
By the "Zoom out™ command the size of the drawing on the screen can be increased.

Window Menu-""Zoom window"' command
By the "Zoom window" command the size of the drawing on a specified area can be increased.

Window Menu-""Zoom %" command
When you choose "Zoom %" command the following Dialog box appears, Figure C-50.

Zoom %

B0 75k C 125% C 150% ( 175%

& Anather hion :Il

Ok LCancel | Help |

Figure C-50 "Zoom %" Dialog box

By the "Zoom %" command the size of drawing on the screen can be specified. Choosing "Zoom
%" allows you to increase or decrease the size at which the drawing is displayed. Choosing
"100%" displays the drawing at its original size. Clicking on the percentage changes the drawing
size to the specified percentage. The drawing can be displayed at any size by typing the desired
percentage in the specified Edit box.

Window Menu-""Original size" command

The commands "Zoom in", "Zoom out” and "Zoom %" can change the size of drawing on the
screen. The drawing can be displayed in its original size again using the "Original size"
command.

5.3.9 Help Menu

The Help Menu commands are:
Contents
Short description of ELPLA
New in ELPLA
About ELPLA-Data

Help Menu-"Contents" command

The "Contents" command displays a help file in HTML-Format containing the complete ELPLA
User’s Guide (Figure C-51).
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@ o=
N i

Hide: Back Print  Options

Contents | Index | Search | Part C
B [0 ELPLA :
[£] ELPLA Editions User’s Guide
@ Short Description
@ MNew features and enhancemerts for the program ELPl1 A-Data
& T 2

@ ELPLA Salver
@ ELPLA Graphic
@ ELPLA Section
@ ELPLA List
@ ELPLA Boring

Determination of the contact pressures, settlements, moments and shear
forces of slab foundation by the method of finite elements

Windows 9x/ NT/ XP - Version 9.0

Program authors: M. El Gendy

A. El Gendy

GEOTEC Software Inc.
PO Box 14001 Richmond Road PO
Calgary AB, Canada T3E 7Y7

3 lAan overview of ELPLA-Dats

Figure C-51 Menu "Contents”

Help Menu-""Short description of ELPLA" command
The "Short description of ELPLA" command gives a short description of ELPLA package.

Help Menu-"New in ELPLA" command

The "New in ELPLA" command summarizes the new features and enhancements in ELPLA.

Help Menu-""About ELPLA-Data" command

Clicking the command "About ELPLA-Data" displays the information form of ELPLA-Data as
shown in Figure C-52, which gives information about ELPLA-Data and the calculation method

of the loaded project.
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Information @

[ X 1 Analysis of slab foundation
[7—=] Professional, Version 9.3

Calculation method
Method (&) (Layered soil model)
Modulus of Compressibility (Iteration)

ELPLA-Data is used to define the data of:
calculation methods, FE-Met, project identification, boundary conditions, supports, soil properties, slab
properties, loads, boring fields, reinforcement, neighboring foundations, temperature change, additional

settlements, etc.

ELPLA-Data may also be used to modify the data of a problem already existed.

Program authors Ok

Prof. M. El Gendy

Dr. A. El Gendy System-Info
GEOTEC Software @ Online Support

Figure C-52 Information form of program ELPLA-Data
5.3.10 Important notes

Element size

Sometimes edge moments M = 0 appear on the slab, this means the element sizes are not optimal
for the analysis. Therefore, if the moments of the slab are required, the length or width of the
elements must be not longer than three times of slab thickness. Further more, the size of the
middle element must be not more than three times the size of neighboring elements.

Change or modification of FE-Net

If the FE-Net of the slab is changed or modified for a new analysis, the input data of girders,
boundary conditions, spring supports, slab properties, boring fields, etc. must be renewed. When
closing a modified FE-Net, a Dialog box will appear (Figure C-53). This Dialog box shows the
data that are set outside the FE-Net. To select the data to fix, check the boxes of these data.

Lizt of data that are zet outside the FE-Het |

Select the data to fiw:

Supportz Boundary conditions

Spring supporks Ok
Girders
Foundation properties Cancel

Baoring fields
Additional settlements

Help

v Select Al

Figure C-53  Select the data to fix Dialog box

C-40



ELPLA-Data

5.4 Data Menu-""Girders" command

In ELPLA beam elements are considered to represent the girder action in the slab. When the
"Girders" command is chosen, the following embedded program appears, Figure C-54.

& ELPLA-Data - [Example] - [Girders] [_ =] X:
© Fle \View Graphicall

Intable  Options  Format  Window  Hel

KN - i
Figure C-54 "Girders" embedded program

The menu head of Figure C-54 contains the following commands:

File

View
Graphically
In table
Options
Format
Window
Help

The following paragraph presents and describes the menu commands and their sub-commands.
54.1 File Menu
This menu contains five commands:

New girders
Open girders
Save girders
Save girders as
Close girders
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File Menu-""New girders" command
New girders are defined.

File Menu-"Open girders" command
Existing girders-file are opened again. Then the girders, if desired, can be redefined.

File Menu-""Save girders" command
Saves the active girders under the available name

File Menu-""Save girders as' command
Saves the active girders under a new name

File Menu-""Close girders" command
Closes the Girders-embedded program and returns to ELPLA-Data.

5.4.2 View Menu (See paragraph 5.3.2)
5.4.3 Graphically Menu
The menu "Graphically" contains the following commands:

Undo

Redo

Remove girders
Add girders
Edit girders
Cartesian grid

Graphically Menu-""Undo"" command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo" command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Remove girders" command
When "Remove girders” command is chosen, the cursor is changed from an arrow to a cross
hair. The desired girder is deleted by double clicking on it.

Graphically Menu-""Add girders' command

"Add girders" command is used to define and add a new girder. To add a girder, click the left
mouse button on the start node of the girder and drag the mouse until the end node of the girder,
then click on the end node.

Graphically Menu-""Edit girders' command

The main function of "Edit girders” command is to provide a method for redefining girders.
When "Edit girders" command is chosen, the cursor is changed from an arrow to a cross hair.
The desired girder is redefined by double clicking on it. Then, the following Dialog box of
Figure C-55 appears.
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Girder elements:
Group M. [-] m
Start from node Mo, [ I?‘F"—
End at node Mo, [ ISF"—
LCancel | Help |

Figure C-55 "Girder elements" Dialog box

Graphically Menu-""Cartesian grid" command
See paragraph 5.3.3

5.4.4 In table Menu

In ELPLA there are two alternative possibilities to define girders on the slab, graphically or
numerically (in a table). The menu "In table™ contains the following commands:

Girder groups
Girders

In table Menu-"Girder groups" command
When "Girder groups" command is chosen, the following Dialog box in Figure C-56 appears
first to chose the option of cross section definition.

Cross section definition E3

Cross section definition:

" Rectangular crozs section
LCancel |

f+ [General crozz section

" Create a new element group as T/L-girder Help |

Figure C-56 "Cross section definition” Dialog box

In the "Cross section definition™ Dialog box (Figure C-56) choose the option to define the girder
cross section. The three alternative possibilities to define the girder groups are:

Rectangular cross sections (Figure C-57)

General cross sections (Figure C-58)
T/L-Girders (Figure C-59)
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Girder groups [with the same properties]
Group | E-Moduluzs G-Madul Height Width Girder
Mo of girder of girder of girder of girder weight
E G h b pb
kM/m2] | [kN/m2] [m] [m] [kh/m] Cancel
1 2E+07 2000000 .50 0,20 12.0 |
Irsert

Copy

Help

el et

Eucel

Figure C-57 "Defining girder groups — Rectangular cross section™ Dialog box

]

Girder groups [with the same properties]

Group | E-Modulus G-t odul Moment Torzional Girder
Mo of girder of girder of inertia inertia weight
E G | J pb
[kM/m2] | [kN/m2] [m4] [m4] [kM/m] Lancel
1 2E+07 8000000 0002083 0,00093748 120 Insert

Copy

Help

gLt

Excel

Figure C-58 "Defining girder groups — General cross section” Dialog box

T/L Girder
Cross section of T/L girder: Location of the cross section:
Clear height af the rib how[m]  [05 % One bay girder [1]
5lab thickness bt [m] [os " Ending part [2]
Rib width bowim] [g5 "~ Supparting part (3]
¢ EdgerblL " Field part [4]
& Inrernb T " Cantilever part [B)
Gird 11
[~ Effective flange width is defined by the uzer HEEr et LT ml 5
T Cancel ‘ Ok ‘
< Less Help
H by b bgs W
(1) ot 1

mh‘.

| @ & @ |6 th
1

J

| | -
11 1;5—1.5 11 13513"2

bt

Figure C-59 "Defining girder groups — T/L-Girder" Dialog box

ELPLA-Data
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In the Dialog boxes of Figure C-57 and Figure C-58 E-Modulus, G-Modulus, girder section and
girder weight for each group are required to define. Girder group is defined as a group of beam
elements that have the same properties.

In the Dialog box of Figure C-59 the stiffness of girders that have T/L-section can be simulated
in the slab by using additional beam elements. The stiffness of the girder can be obtained
through a replacement beam arranged in the center plan of the slab. The dimensions of the
replacement beam can be taken as in DIN 1075 or EC 2.

In table Menu-""Girders" command
Girder as beam element is defined through start and end nodes that at them the girder starts and
ends (Figure C-60).

Girders

Mo Start at End at Group
| node: node: Ma.
Mo, Mo,
1 241 a7 1
2 231 7 1
3 7 a7 1
4 231 a7 1
3 241 7 1
5 231 241 1

Figure C-60 "Girders in x-direction" Dialog box
5.4.5 Options Menu (See paragraph 5.3.6)
5.4.6 Format Menu (See paragraph 5.3.7)

5.4.7 Window Menu (See paragraph 5.3.8)

5.4.8 Help Menu (See paragraph 5.3.9)
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5.5  Data Menu-""Spring supports' command

By the "Spring supports" command elastic support or node stiffness on the slab is defined. When
the command is chosen, the following embedded program appears (Figure C-61).

g ELPLA-Data - [Example] - [Spring supports] [_ (=] %]
§ File  “iew Graphicaly |ntable Options Fomat  Window  Help

KN | I3
Figure C-61 "Spring supports™ embedded program

Treatment of spring supports
The following types of spring supports are possible:

Vertical spring k
Rotational spring about x-direction kix
Rotational spring about y-direction kiy

Figure C-61 and the Dialog box of Figure C-63 show some samples of spring supports that may
be used in ELPLA.

The menu head of Figure C-61 contains the following eight commands:

File

View
Graphically
In table
Options
Format
Window
Help
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After clicking one of the eight commands (options) other sub-commands or options become
available. The following paragraph presents and describes the eight menu commands and their
sub-commands.

5.5.1 File Menu
This menu contains five commands:

New spring supports
Open spring supports
Save spring supports
Save spring supports as
Close spring supports

File Menu-""New spring supports" command
Defines new spring supports.

File Menu-"Open spring supports™ command
Opens existing spring supports-file again. Then the spring supports, if desired, can be redefined.

File Menu-""Save spring supports" command
Saves the active spring supports under the available name.

File Menu-""Save spring supports as"* command
Saves the active spring supports under a new name.

File Menu-""Close spring supports' command
Closes the spring supports-embedded program and returns to ELPLA-Data

5.5.2 View Menu (See paragraph 5.3.2)
5.5.3 Graphically Menu
This menu contains the following commands:
Undo
Redo
Select nodes
Add spring supports

Remove spring supports
Cartesian grid

Graphically Menu-""Undo"" command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo" command
This command is used to redo the last action of "Undo" command.
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Graphically Menu-""Select nodes™ command

The main function of "Select nodes” command is to provide a method for removing or adding
elastic nodes. When "Select nodes" command is chosen, the cursor is changed from an arrow to
a cross hair. In this case, "Add spring supports™ and also "Remove spring supports™ will be
enabled, indicating the modes in which are being operated. The desired nodes are selected by
clicking on each node individually or selecting a group of nodes. A group of nodes can be
selected by holding the left mouse button down at the corner of the region and dragging the
mouse until a rectangle encompasses the desired group of nodes. When the left mouse button is
released, all nodes in the rectangle are selected.

Graphically Menu-""Remove spring supports' command
This command is used to make the selected nodes free from spring supports.

Graphically Menu-""Add spring supports' command

It is used to define the stiffness for the selected nodes. Any old spring supports of the selected
nodes will be replaced by the new editing. When "Add spring supports” command is chosen, the
following Dialog box of Figure C-62 appears to define springs and column type.

Spring supports E
— Spring supparts
Column types [ m
Wertical spring kz [kMm] W
Fotational spring kix [kM.m/Rad] ID—
Fotational spring kiy [kM.m/Rad] ID—

Ok LCancel Help | < Less |

K

Figure C-62 "Add spring supports” Dialog box

Graphically Menu-""Cartesian grid" command
See paragraph 5.3.3

55.4 Intable Menu
This menu contains the following commands:

Column types
Spring supports
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In table Menu-""Column types' command

When the "Column types” command is chosen, the following Table in Figure C-63 appears to
define the column dimensions. Column dimensions are required for design of the slab for
punching shear.

Group | Column zide | Column zide
Mo a b
[m] [] LCancel
1 050 0,50

Inzert

Copy

[VE[ete

Help

_ s |
_ e |
_ e |
[ o |
_ e |
=

Eucel

Figure C-63 Defining column dimensions

In table Menu-""Spring supports" command
When this command is chosen, the following Table in Figure C-64 appears. In this Table the
elastic support is described by spring stiffness.

Spring supports E2
Mo Mode Calurnn types Vertical spring | Rotational spring | « | |
| Mo, | kz Jobw : d
[ [kM.frii] [kM.mi/Rad] [
1 133 1 1] 0 Insert |
2 147 1 1] 0 -

3 161 1 1] 0 Ca

1 175 1 0 0 4|- R
3 189 1 1] 0
5 203 1 0 0 4|QEHB
7 169 1 1] 1000 Hew |
8 170 1 1] 1000 —

g 17 1 1] 1000 Hel
10 172 1 0 1000 _ 4|— ’
| _Pl_l Excel |

Figure C-64 Defining spring stiffness in a table
5.5.5 Options Menu (See paragraph 5.3.6)
5.5.6 Format Menu (See paragraph 5.3.7)
5.5.7 Window Menu (See paragraph 5.3.8)

5.5.8 Help Menu (See paragraph 5.3.9)
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5.6  Data Menu-""Supports/ Boundary conditions’ command

By this command supports or boundary conditions on the slab are defined. When this command
is chosen, the following embedded program appears (Figure C-65).

g ELPLA-Data - [Test] - [Supports/ Boundary conditions] [_ (=] %]
§ File  “iew Graphicaly |ntable Options Fomat  Window  Help

% | A

RSN LY

B
D L essos L L Lo Lo
i [l 1 1 1 1 1 i i i
————— +——T§§‘——+————+————+————+————+————+————+——— ---
| [;0,023005 | | | | | | E.z}
! A .. . Support3
————— +——\—§§\—‘——+————+————+————+————+————+————+————+——
| [oodtes | | | | | l
S o S -
5 [:OrOZJOOS E :
.- S T +1§§}
5_5) [;0,023005 E :
----- +T§E“ - . . S T — _
| 0,021008 : : : & :
_____ +T%‘ i f S
: o,z : : & Support 4
e — +1§§+++
_____ R~ T~ R T - N S S
f 72 PO R i 0 T 7 ORI Vi Y 3 Y
. ¢ iSupportl . i
|
K| | |

Figure C-65 "Supports/ Boundary conditions™ embedded program

Treatment of rigid or elastic supports
Rigid or elastic nodes may represent the point and line supports. The following types of supports
or boundary conditions are possible:

- Elastic or rigid displacements w
- Elastic or rigid rotations about x-direction 6y
- Elastic or rigid rotations about y-direction 6y

Figure C-65 and the Dialog box of Figure C-68 show some samples of supports and boundary
conditions that may be used in ELPLA.

Ilustrative example for point and line supports

The following example is used to describe point and line supports. The problem is an arbitrary
slab foundation with variable type of supports as shown in Figure C-65 and the Dialog box of
Figure C-68. The supports are:

- Support 1 is a line support in x-direction. All nodes are fixed against vertical
displacement. No rotation is permissible about y-axis and the rotation about x-axis is free

- Support 2 is a line support in y-direction. All nodes have w =2 [cm] vertical
displacement. No rotation is permissible about y-axis and the rotation about x-axis is 0x =
0.00005
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Support 3 is a point support. This point is fixed against vertical displacement and the
rotations about x- and y-axis are free

Support 4 is a group of point supports (inclined line support). All nodes are fixed against
vertical displacement and the rotations about x- and y-axis are free

The menu head of Figure C-65 contains the following eight commands:

File

View
Graphically
In table
Options
Format
Window
Help

After clicking one of the eight commands (options) other sub-commands or options become
available. The following paragraph presents and describes the eight menu commands and their
sub-commands.

5.6.1 File Menu
This menu contains five commands:

New supports/ boundary conditions
Open supports/ boundary conditions
Save supports/ boundary conditions
Save supports/ boundary conditions as
Close supports/ boundary conditions

File Menu-"New supports/ boundary conditions command
Defines new supports/ boundary conditions

File Menu-""Open supports/ boundary conditions" command
Opens existing supports/ boundary conditions-file again on the screen. Then the supports/
boundary conditions, if desired, can be redefined.

File Menu-""Save supports/ boundary conditions™ command
Saves the active supports/ boundary conditions under the available name

File Menu-""Save supports/ boundary conditions as'* command
Saves the active supports/ boundary conditions under a new name

File Menu-""Close supports/ boundary conditions’ command
Closes the supports/ boundary conditions embedded program and returns to ELPLA-Data

5.6.2 View Menu (See paragraph 5.3.2)
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5.6.3 Graphically Menu
This menu contains the following commands:

Undo

Redo

Select nodes

Add boundaries
Remove boundaries
Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo" command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Select nodes™ command

The main function of "Select nodes™ command is to provide a method for removing or adding
restrains to nodes. When "Select nodes” command is chosen, the cursor is changed from an
arrow to a cross hair. In this case "Add boundaries” and also "Remove boundaries™ will be
enabled, indicating the modes in which are being operated. The desired nodes are selected by
clicking on each node individually or selecting a group of nodes. A group of nodes can be
selected by holding the left mouse button down at the corner of the region and dragging the
mouse until a rectangle encompasses the desired group of nodes. When the left mouse button is
released, all nodes in the rectangle are selected.

Graphically Menu-""Remove boundaries' command
"Remove boundaries" command is used to make the selected nodes free from restraints.

Graphically Menu-""Add boundary" command

"Add boundary” command is used to define the restraints for the selected nodes. Any old
restraints of the selected nodes will be replaced by the new editing. When "Add boundary"
command is chosen, the following Dialog box of Figure C-66 appears to define supports,
boundary conditions and column types.
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Supportz/ Boundary conditions E
— Mode restraints
Column types [-] m
Displacement w [m] W
Ratation Theta » [Rad] ID—
Riotation Theta y [Rad] m

Ok LCancel Help | << Less |

=2}

Figure C-66 Defining node restraints

The following input characters in the Dialog box of Figure C-66 mean:

"0" means rigid support
"F" means free displacement or rotation
"0<or>0" means the value of elastic support

Graphically Menu-""Cartesian grid" command
See paragraph 5.3.3

5.6.4 Intable Menu
This menu contains the following commands:

Column types
Node restraints

In table Menu-"Column types' command

ELPLA-Data

When this command is chosen, the following Table in Figure C-67 appears to define the column
dimensions. Column dimensions are required for design of the slab for punching shear.
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Column tppes E
Group | Column side | Column side H i

Mo.

a
[m]

b
[ra]

1

050

0.50

Figure C-67 Defining column dimensions

In table Menu-""Node restraints'* command
When the "Node restraints” command is chosen, the following Table in Figure C-68 appears. In
this Table define the node restraints and column types.

Mode restraints

Nlcn. Nﬁod-e I:Dlum[T]t_l,lpes Displ:l;n]ement FT‘iFt:;D: FHTEt.[:t]t;n;A Ok |
3 a0 1 0F 4“5”08'
4 E2 1 0F i
3 hl 1 0F _I ;l
g 21 1 S i
7 22 1 0F ﬁl
g 23 1 0F clete
10 L] 1 0F Hew
1 26 1 0F
12 45 1 0.0z 0,00005 o
13 56 1 0.0z 0,00005 - &l
4 | _’I_I Evcel |
Figure C-68 Defining node restraints in a table
5.6.5 Options Menu (See paragraph 5.3.6)
5.6.6 Format Menu (See paragraph 5.3.7)
5.6.7 Window Menu (See paragraph 5.3.8)
5.6.8 Help Menu (See paragraph 5.3.9)
5.7  Data Menu-""Piles" command

ELPLA-Data

By the "Piles" command piles on the slab are defined. When the "Piles" command is chosen, the
following embedded program appears (Figure C-69).
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Figure C-69 "Piles" embedded program

The menu head of Figure C-69 contains the following eight commands:

File

View
Graphically
In table
Options
Format
Window
Help

ELPLA-Data

The following paragraph presents and describes the menu commands and their sub-commands.

5.7.1 File Menu
This menu contains five commands:

New piles
Open piles
Save piles
Save piles
Close piles

File Menu-""New piles command
Defines new piles
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File Menu-""Open piles' command
Opens existing piles-file again. Then the piles, if desired, can be redefined.

File Menu-""Save piles" command
Saves the active piles under the available name

File Menu-""Save piles as" command
Saves the active piles under a new name

File Menu-""Close piles' command
Closes the piles-embedded program and returns to ELPLA-Data

5.7.2 View Menu (See paragraph 5.3.2)
5.7.3 Graphically Menu
This menu contains the following commands:

Undo

Redo

Select nodes

Add spring supports
Remove spring supports
Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo" command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Select nodes™ command

The main function of this command is to provide a method for removing or adding piles. When
"Select nodes” command is chosen, the cursor is changed from an arrow to a cross hair. In this
case "Add piles" and also "Remove piles" will be enabled, indicating the modes in which are
being operated. The desired nodes are selected by clicking on each node individually or selecting
a group of nodes. A group of nodes can be selected by holding the left mouse button down at the
corner of the region and dragging the mouse until a rectangle encompasses the desired group of
nodes. When the left mouse button is released, all nodes in the rectangle are selected.

Graphically Menu-""Remove piles'" command
"Remove piles” command is used to make the selected nodes free from piles.

Graphically Menu-""Add piles command

"Add piles” command is used to add piles at the chosen nodes and to define the pile group No.
for these piles. Any old piles of the selected nodes will be replaced by the new editing. When
"Add piles" command is chosen, the following Dialog box of Figure C-70 appears.
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Pile groups:
’7 Pile group Ma. [-] |1 vl

LCancel | Help |

Figure C-70 "Add piles" Dialog box

Graphically Menu-""Cartesian grid" command
See paragraph 5.3.3

5.7.4 In table Menu
This menu contains the following commands:

Pile groups
Pile location and groups
Pile material

In table Menu-""Pile groups' command

In ELPLA there are different calculation methods to analyze the raft on piles. Therefore the pile
groups for each method are required to define according to the used soil model as described in
the next paragraphs.

Pile groups for Simple Assumption Model

In this model all forces acting on the raft will be transmit linearly on the piles. When the "Pile
groups" command is chosen for this model, the following Table in Figure C-71 appears to define
the pile diameter. Pile diameter is required for design of the slab for punching shear.

Group Pile diameter
Mo B
[] LCancel
1 043

Inzert

Copy

[VE[ete

Help

Eucel

_ s |
_ e |
_ e |
[ o |
_ e |
=

Figure C-71 Defining pile groups for Simple Assumption Model

Pile groups for Winkler’s Model

For the two methods of Constant and Variable Modulus of Subgrade Reaction (methods 2 and
3), when the modulus of subgrade reaction is required to define by the user, pile groups in this
case will be the pile diameter and the pile stiffness (Figure C-72).
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Graup File diameter Pile stiffness
Mo, D kz
[m] [kM /]
LCancel
1 049 30000

Inzert
Copy

Welete

Help

[ Ea
[ s |
|
e
_ e |
=N

Eucel

Figure C-72  Defining pile groups for Winkler’s Model

Pile groups for Isotropic Elastic Half-Space and Layered soil Models
When pile groups are required to define for one of these two soil models, the following Dialog
box of Figure C-73 appears. The soil data around and under the pile are required to define. Soil
data are used to determine the pile stiffness due to the soil type by ELPLA.

ELPLA-Data

Cancel

Send to Excel

i

Help

Defining pile groups E3
— Pile group Mo, 1 from 1 pile groups:
—Layer Mo, 1 from 3 lavers: |
— Geotechnical data of the layer: a
Lavercopy || | [¥ The values of the table 4 or 5 from DIN 4074 are taken int account
Layer insert | Layer thickness L1 [m] |3
Skin friction Tau [t 2] ID
Layer delete |
"~ Penstiation resistance qs [MM/m2] ID
¢ Undrainage cohesion Cu (MM /mz2] IDJ _'rl
— Soil data under the pile tip:
Pile group copy |
¥ The values of the table 1 or 2 from DIM 4014 are taken into account
Pile tip resistance [=/0F = 0.02] Sig [bAM 2] ID Pile group insert |
Pile tip resistance [=/0F = 0.03) Sigl (b 2] ID Pile group delete |
Pile tip resistance [=/0F = 0.10] SigGr (b 2] |D
%' Pengetration resistance under the pile tip gz [MN/m2] I‘I 7h
" |Undrainage cohesion under the pile tip Cu [N /mz] ID
Pile: diarneter D [rn] IU,S
Pile toe diameter Df [m] IU,S
Drezcription of Pile groups ||:|-|

_‘I

[

Figure C-73 Defining pile groups for Half-Space and Layered soil Models

C-58



ELPLA-Data

In table Menu-""Pile locations and groups' command

When this command is chosen, the following Table in Figure C-74 appears. In this Table define
the pile locations and their groups. Pile group is a group that has the same dimension and soil
properties.

Pile locations and groups E3
Mo, Mode Group
| Ma. Ma. =
1 181 1 LCancel |
2 192 1
e 82 1 Irsert |
4 27 1
E 115 1 Copy |
5 134 1
7 34 1 Delete |
8 73 1
] i 1 Hew
10 189 1
11 185 1 Help |
Eucel |

Figure C-74  Defining pile locations and groups in a table

In table Menu-""Pile material** command

When "Pile material” command is chosen, the following Dialog box in Figure C-75 appears. In
this dialog box E-Modulus of the pile and the unit weight of the pile material are defined. Pile
material are used to determine the pile stiffness due to its material type.

Pile material

File material:

it weight of pile concrete Gp [kM 3] |t25
toduluz of elasticity of pile Ep [kM 2] |3E+DT-"

Ok | Cancel | Help |

Figure C-75 "Defining element groups" Dialog box
5.7.5 Options Menu (See paragraph 5.3.6)

5.7.6 Format Menu (See paragraph 5.3.7)

5.7.7 Window Menu (See paragraph 5.3.8)

5.7.8 Help Menu (See paragraph 5.3.9)
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5.8  Data Menu-""Soil properties' command

In ELPLA there are nine different calculation methods with different subsoil models. Therefore
the soil properties for each method are required to define according to the used soil model as
described in the next paragraphs.

Soil properties for Simple Assumption Model

There is no interaction between the subsoil and the foundation for Simple Assumption model
(Linear Contact Pressure method - method 1). Therefore the soil data are not required in this
method (only groundwater Gy and foundation level T are required). When soil properties are
required to define for the calculation methods 1 (Linear Contact Pressure method), the following
Dialog box of Figure C-76 appears.

If the water table is located above the foundation, the foundation will be exposed to an additional
negative pressure. In the Dialog box of Figure C-76 define the groundwater depth under the
ground surface Gw in order to take the effect of groundwater pressure in the analysis.

Soil properties

Groundwater:
lrﬁmundwater depth under the ground surface

G [m] [1.50 =

Save bz |

Save | LCancel | Help | Load... |

Figure C-76

"Soil properties” Dialog box (method 1)

Soil properties for Winkler’s Model

For the two methods of Constant and Variable Modulus of Subgrade Reaction (methods 2 and
3), when the modulus of subgrade reaction is required to define by the user, soil properties in
this case will be the modulus of subgrade reaction ks besides its coordinates (X, y) in the global
system and groundwater depth under the ground surface Gw. If the nonlinear analysis is required,
the ultimate bearing capacity of the soil quit must be defined (Figure C-77).

Boring Label of | #-coordinate | p-coordinate | Moduli of subgrade ltimate bearing
MHa. Baring aof boring of boring reactions ks capacity of the sail qu < d
| [m] [m] [kM#m3] [kM/m2]
Cancel |
1 BPH1 4,00 3.00 5254 3
] Inzert |
2 BPMHZ 1.00 3.00 2983
3 BPM3 10,00 11.00 2315 4
LCopy |
Delete |
Load... |
Hew |
4| | 3
— Groundwater: Save e |
Groundwater depth under the ground surface G [m]  [1 00 :l| Help |

Figure C-77

"Soil properties” Dialog box (methods 2 and 3)
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Soil properties for Isotropic Elastic Half-Space Model
When soil properties are required to define for the calculation method 2 (Modulus of subgrade
reaction is determined from Half-Space) and calculation method 5 (Isotropic Elastic Half-
Space), the following Dialog box of Figure C-78 appears.

] | Calculation parameters of fexibility coefficients I Bearing capacity factors I
— Geotechnical data of the zoil
Soil properties are defined by Modulus of Elasticity E j

Madulus of Elasticity of the soil B [kM 2] ISEEII:I
Uit weight of the zoil Gam [kM 3] |1 ]
&ngle of intemnal friction Fhi [l ID
Coheszion of the zoil = [kM/mz] ID
Poizzon'z ratio of the zoil Nue <= 5, 0 <=MNue Mue [-] ID

— Main zoil data:
Setlement reduction factar Alfa <=1 Alfa [ |1
Groundwater depth under the ground suface G [m] |-| A0

Sawe | LCancel | Help | Load.. | Save fz.. |

Figure C-78 "Soil properties" Dialog box (methods 2 and 5)

In the Dialog box of Figure C-78 define the settlement reduction factor o, Poisson’s ratio of the
soil vs, groundwater depth under the ground surface Gw and the modulus of compressibility of
the soil Es. If the nonlinear analysis is required, the angle of internal friction ¢ and the cohesion ¢
of the soil must be defined.

Soil properties for Layered soil Model

Layered soil model is used in the analysis of the calculation methods shown in Table C-4. When
soil properties are required to define for one of the calculation methods shown in this Table, the
following embedded program (Figure C-79) appears with default-boring logs.
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Table C-4 Numerical calculation methods (Layered soil model)

Method | Method
No.

2 Constant modulus of subgrade reaction
Winkler's model, Modulus of subgrade reaction is determined from soil layers

3 Variable modulus of subgrade reaction
Winkler's model, Modulus of subgrade reaction is determined from soil layers

4 Modification of modulus of subgrade reaction by iteration
Winkler's model/ Continuum model

6 Modulus of compressibility method for elastic raft on layered soil medium
Solving system of linear equations by iteration,
Layered soil medium - Continuum model

7 Modulus of compressibility method for elastic raft on layered soil medium
Solving system of linear equations by elimination,
Layered soil medium - Continuum model

8 Modulus of compressibility method for rigid raft on layered soil medium,
Layered soil medium - Continuum model

9 Modulus of compressibility method for flexible foundation on layered soil
medium, Layered soil medium - Continuum model

igu ELPLA-Boring - [gb6] [_ (=] %]

§ File “iew Data Graphically Options Format  Window  Maindata  Help

=

[~3 2.00
—
E - 10000)|k¥¢md|, Fhi - 300°|
s W - 100000kM/m2], @ - 5| kNin2]|
10,00 Qam - 1E|KN/m3] . Wue - 0.3]-]
KN . o

Figure C-79 "Soil properties” embedded program
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The menu head of Figure C-79 contains the following nine commands:

File

View

Data
Graphically
Options
Formats
Main data
Window
Help

After clicking one of the nine menus other sub-menus or commands become available. The
following paragraph presents and describes the nine menu commands and their sub-commands.

5.8.1 File Menu
This menu contains five commands:
New boring logs
Open boring logs
Save boring logs
Save boring logs as
Close boring logs

File—""New boring logs™ command
Defines new boring logs

File-""Open boring logs" command
Opens existing boring log-files again on the screen. Then they, if desired, can be redefined.

File—""Save boring logs' command
Saves the active boring logs under the available name

File-""Save boring logs as" command
Saves the active boring logs under a new name

File-""Close boring logs" command
Closes the Boring-embedded program and returns to ELPLA-Data.

5.8.2 View Menu (See paragraph 5.3.2)
5.8.3 Data Menu
The menu "Data" contains the following commands:

Soil data
Main soil data
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Data Menu-""Soil data" command
When "Soil data” command is chosen, the following Dialog box in Figure C-80 appears.

ELPLA-Data

Soil data
— Boring log Mo, 1 from 3 baring logs:
— Layer Mo, 1 from 4 layers: ]
— Soil and rock symboals: — Geatechnical data of the laper: -
td ain zoil type 1 ; =
- IU' it J ISoiI properties are defined by Modulus of Elasticity E ﬂ
td ain zoil type 2 I Mo symbole ﬂ
Subrnain soil 1 I Mo symbole ﬂ E [kN/m] |95DD Fhi [ |—2D
Subrnain soil 2 I Mo symbole ﬂ W [kN/m] IZBDDD = [kN/m] |1 20000
Caolar I Mo color ﬂ Gam [kMAm3] |1 g Mue [-] ID
Shaort text ||_|
Laver depth under the ground surface  [m] |1 =
Layer copy | Layer ingert | Layer delete | -T-I
ER— Boting log insert w-coordinate of baring log [r] |4‘|:||:|
4| ™ From afile Boring insert | y-coordinate of boring log [r] |3‘|:||:|
Baring delete | Label of baring log |BF'N1
=kl | -
LCancel | e Help |

Figure C-80 "Soil data" Dialog box
Elastic settlement and consolidation settlement can be determined using their actual properties,
where the soil properties of the individual layers are defined by:

- Modulus of Compressibility Es (1/mv)
- Modulus of Elasticity E
- Compression Index Cc

This option enables ELPLA to analyze rafts on consolidated clay deposits by the different
calculation methods that are available in ELPLA. Also the user doesn’t need to convert a soil
parameter to other. When defining soil properties by the Modulus of Elasticity E, the Poisson’s
ratio vs can be different for every layer.

In the Dialog box of Figure C-80 the soil under the foundation may be defined by a number of
boring logs. Each boring log has multi-layers with different soil materials. The geotechnical data
for each layer are unit weight of the soil ys, modulus of compressibility for loading Es (or
Modulus of Elasticity E or Compression Index Cc) and for reloading Ws and Poisson’s ratio of
the soil vs. If the nonlinear analysis is required, the angle of internal friction ¢ and the cohesion ¢
of the soil must be defined; besides the boring coordinates X, y in the global system and its label
are required to define. In order to draw the soil layers by different symbols according to the
German specification code DIN 4023, define soil art and color in the Dialog box of Figure C-80.

Copy, Insert and Delete commands for both soil layer and boring log are available in the Dialog

box of Figure C-80. Further more, boring logs can be inserted from a file by checking the option
"From file" in the "Boring insert" Frame box (Figure C-81).
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—Boring log Mo. 1 from 3 boring logs:
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e
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Short text N == R
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Layer copy |
Dateiname: I Oifnen
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Figure C-81 Boring log can be inserted from a file

Data Menu-""Main soil data" command
Main soil data is the general data for all soil layers and boring logs. When "Main soil data"
command is chosen, the following Dialog box in Figure C-82 appears.

Settlement reduction factor

According to experience the real consolidation settlements are different from those calculated.
Therefore the settlement s may be multiplied by a factor a according to the German standard
DIN 4019. According to the German standard DIN 4019 the following reduction factors o can be
applied:

Sand and silt a=10.66
Normally and slightly over consolidated clay a=1.0
Heavily over consolidated clay a=0.5-1.0

In the Dialog box of Figure C-82 define the settlement reduction factor o and the groundwater
depth under the ground surface Guw.
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i & ELPLA-Boring - [gb6] =] x]
§ File “iew Data [Graphically Options Format  Window  Maindata  Hel
P EL . 4a¢ swut|E
‘BE ela QaafxHae (6. R .
==
Main soil data E
Calculation parameters of flexibility coefficients I Bearing capacity factors I
Main soil data:
Settlement reduction factor &lfa <=1 Alfa [] |1
Groundwater depth under the ground surface Gw [rm] |1 B0
=
Ok LCancel | Help |
: &| w - 2z20D00ikMcm3l. € - 2E0DDKMFm|
20, 00 r!; Pr| @am - 111kMim3], Wue - 0]-
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Figure C-82 "Main soil data" dialog box

Bearing capacity factors
The bearing capacity factors used to determine the ultimate bearing capacity can optionally be

defined according to different codes and authors. These factors are required to carry out the
nonlinear analysis of the soil. The bearing capacity factors are defined according to Figure C-83:

- German Standard DIN 1054

- Euro Code EC7
- Egyptian code ECP
- Terzaghi

- Meyerhof
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iai ELPLA-Boring - [Example] 2] x|
: File “iew Data Graphically Options Format  ‘Window Maindata  Help

BEEH(L 498 € ww e
BE.=%w«-a_ aaqleda|f 2.

Main soil data [ X}

Sail properties I Calculation parameters of flexibility coefficients

— Bearing capacity factors:
Bearing capacity factors are determined according to:
& DI 1054
ECT
i ECP
" Terzaghi
' Meyerhof =

Ok Lancel | Help |
w = 10000 kHfmd|, © = S1kMim2|
10,00 Gain - 1B RMfw3], e - 0,31-]
Kl 2 2]

Figure C-83 Menu "Bearing capacity factors"

Flexibility coefficients for interior nodes

For rigid and elastic rafts it is convenient to determine the flexibility coefficient of interior node
at the characteristic point of the loaded area on that node. For flexible foundation it is real to
determine the flexibility coefficient of interior node at that node.

Now it is possible to determine the flexibility coefficient of the interior node due to a uniform
load at that node (0):

- at the characteristic point of the loaded area, where rigid settlement is equal to flexible
settlement

- at the midpoint of the loaded area, where maximum settlement occurs

- at the interior node on the loaded area

Flexibility coefficients for exterior nodes

Earlier versions of ELPLA determine flexibility coefficients for both interior and exterior nodes
by assuming uniform loaded areas on these nodes. This assumption needs to use the principle of
superposition for determining the flexibility coefficients. Now it is possible, optionally to
convert the loaded areas on exterior nodes to point loads, Figure C-84. By this way the program
doesn’t need to use the principle of superposition in the analysis, making it much faster than the
old analysis. The new way of analysis is consequently faster and more efficient for problems that
contain a large finite element mesh.
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Limit distance

If the distance between two nodes is too large, the settlement of a node due to a load on the other
will be small enough to be neglected. To reduce the time required for determining the flexibility
coefficients for great rafts, a limit distance between node i and j for determining the flexibility
coefficient c(i, j) may be defined, Figure C-84.

138 ELPLA-Boring - [Example] MmEE
: Fle ‘iew Data Graphicaly Options Format  ‘Window  Maindata  Help .
0= = TN W - [ -

BE.=%w A aa gl 2

]
Main soil data [ %]
Sai praperties | Caleulation parameters of fesibiity cosfficients | Bearing capacity factors |
— Flexibility coefficient cfi, i:
The flexibility coefficient cfi. i] of the node | due ta uniform load at that node is determined at:
& the characteristic paint of the lnaded area, where rigid setlement equal to flesible settlemnent
" the midpoirt of the loaded area, where masimum settlement occurs
 the node i on the loaded area
— Flexibility coefficient i, jJ:
The flexibility coefficient cfi. ] of the node i is determined from: L]
& poirt load at node j
" uniform load at node |
Limit distance between node i and | for determining the: flexibility coefficient i, ) Zr [m] |1 00,00
Ok | Lancel | Help |
w = 10000 kHfmd|, © = S1kMim2|
10,00 Gain - 1B kMfw3], W - 0,31-]
I~
KN o 2

Figure C-84 Menu "Flexibility coefficients"”
5.8.4 Graphically Menu
In the program ELPLA it is also possible to define the boring logs graphically. This makes the
definition of the boring logs very easy. This option is used also for drawing the defined boring
logs to make a control on the input soil data and parameters.
The menu "Graphically”" contains one command:

Drawing boring logs
Graphically Menu-"Drawing boring logs™ command
When "Drawing boring logs" command is chosen, the following Dialog box in Figure C-85
appears. In this Dialog box chose the boring logs you want to draw, then click on Button "OK".

Then the menu of Figure C-86 appears to control input soil data and parameters or to redefine
the boring data.
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Lizt of boring logs

— Lizt of zelected boring logs to draw:

Mo, | Boring log Mo |

Label of boring log

1 1/ BPM1

List of the available boring logs:

Boring log Mo, Label of boring log
1 BFM1
2 BFMNZ
3 BPMN3
Barina delete |
Figure C-85 "List of boring logs™ Dialog box
iai ELPLA-Boring - [fol] HEE
File “iew Data Graphically Options Format  Main data Window  Help
P E| & Ewm| e
la ¢ [=% A jmlaaak S| BE I
L AT L.
| —
) y
] -
2 % ol
I~
Kl L I
[ [251201 [12:43
Figure C-86 Boring logs on the screen

Definition of boring logs graphically

By double-clicking the left mouse Button on a specified screen position, the user can also define
soil data and input parameters.

ELPLA-Data

By double-clicking on the geotechnical data of a soil layer the corresponding Dialog box
to define the geotechnical data of that layer appears, Figure C-87
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Soil data E

— Baring lag Ma. 1 fram 3 baring logs:
—Layer Mo, 1 from 4 layers:
— Geotechnical data of the layer:

ISDiI propertiez are defined by Modulus of Elasticity E j

E [kM/m2] |—9500 Fhi [l |3n
W [kM/mz2] |2EDDD C [kM/mz2] |5
Gam [kM/m3] |—1 q Hue [ |u,3

LCancel |

Figure C-87 "Geotechnical data of the layer" Dialog box

By double-clicking on the layer level the corresponding Dialog box to define the layer
depth under the ground surface appears, Figure C-88

Soil data

Boring Mo, 1 from 3 borings:
"La_l,ler Mo, 1 from 4 lapers:

Laver depth under ground surface [m] |1J5

LCancel |

Figure C-88 "Layer depth under the ground surface™ Dialog box

By double-clicking on the soil symbol of a soil layer the corresponding Dialog box to
define the soil symbols of that layer appears, Figure C-89

Soil data E3

— Boring Mo. 1 from 3 borings:
— Laper No. 2 from 4 layers:
— Soil and rock symbols;

Main soil type 1 1), Sil [ |
tain zoil type 2 I Mo symbole j
Submain zoil 1 I Mo symbole j
Submain zoil 2 I Mo symbole j
Colar | Mo color j
Shart text |U

LCancel |

Figure C-89 "Sand and rock symbols" Dialog box

By double-clicking on the groundwater level the corresponding Dialog box to define the
groundwater depth under the ground surface appears, Figure C-90
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" Groundwater:

Groundwater depth under ground surface [m) ||-| 5

Ok | LCancel |

Figure C-90 "Groundwater" Dialog box

By double-clicking on the label of a boring log the corresponding Text box to define the
label of that boring log appears, Figure C-91

|[BPN1

Figure C-91 "Label of the boring log" Text box
5.8.5 Options Menu
The Options Menu has the following commands:

Plot parameters
Display values

Options Menu-""Plot parameters' command
Plot parameters may be set as default values by the program, or may be fully specified by the
user.

By the "Plot parameters"” command the following plot parameters can be specified, Figure C-92:

Color soil layers

Draw water table

Simple drawing of boring logs

Setting soil colors according to DIN 4023
Display soil properties ¢, Phi and Nue

Plot parameters E3
— Boring logs

[ Color soil layers

[+ Draw water table

[ Simple drawing of boring logs

[ Setting soi colors according to DIN 4023
¥ Display soil properties C. Fhi and Mue

Save |

LCancel | Help |

Figure C-92 "Plot parameters” Dialog box
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ELPLA-Data

By this command the values of the following items can be displayed on the drawing, Figure C-

93:

Label of boring

Layer description

Layer depth

Display text of soil symbols

Measurement bar (available in ELPLA-Boring)
Foundation (available in ELPLA-Boring)

Water level

Limit depth (available in ELPLA-Boring)
Stress value (available in ELPLA-Boring)

Dizplay values E

Label of boring

Layer dezcription

Layer depth

Dizplay text of =il symbolz
M eazurement bar
Foundation

W ater level

Lirnit depth

Stresz value

Save
LCancel

Help

ddis

¥ Select All

Figure C-93 "Display values" Dialog box

5.8.6 Format Menu

The Format Menu has the following commands:

Line formats
Fill color
Max. width
Font

Format Menu-""Line formats'' command

By the "Line formats" command the color, style and thickness of drawing lines can be defined,
Figure C-94. The way a line is drawn depends on the setting of the color and style properties.

There are available 15 different colors and 5 styles for line formats.
The following list shows the available lines, which can be formatted:

Identification box (available in ELPLA-Boring)
Page Boundary (available in ELPLA-Boring)

Boring boundary
Soil layer levels
Soil symbols
Groundwater

Foundation (available in ELPLA-Boring)
Measurement bar (available in ELPLA-Boring)
Limit depth (available in ELPLA-Boring)
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Lines Color Style

IIdentificatinn box j _ EI
mEE|——

BN ——-

EO@|| -

mOo0||-----

e | MBI -
Cancel | Help | Thickness [mm] IU,3 :I

Figure C-94 "Line formats" Dialog box

Format Menu-""Fill color' command

ELPLA-Data

By the "Fill color" command the fill color of drawing can be defined, Figure C-95. The

following list shows the available items, which can be filled with a specified color:

Groundwater
Foundation (available in ELPLA-Boring)

Measurement bar (available in ELPLA-Boring)
Stress due to foundation (available in ELPLA-Boring)

Stress from neighboring foundations (available in ELPLA-Boring)

Stress from soil weight (available in ELPLA-Boring)

Fill color %]
Fill caalar
Color _ Set color... |
Item IGroundwater ﬂ

Save | LCancel | Help |

Figure C-95 "Fill color" Dialog box

Format Menu—“Max. width” command

Here the maximum width for the drawing can be defined, Figure C-96.

Max. ordinate E2
— Max. ordinate:

IBoring logs

[rrn] |1 ] ﬁ

Save

[ ==

LCancel

Help

Figure C-96 "Max. width" Dialog box
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Format Menu-""Font" command
By this command Font size (Figure C-97) and Font type (Figure C-98) can be defined.

— Size factor of font
Item IGentechnicaI data of the layer j Size |2,5 :I
Sample
Eont tpe... |
LaBbhTyEs
Cowrier Hew
Ok Save | LCancel | Help |
Figure C-97 "Font size" Dialog box
Font EE3
Font: Font style;
dial [ IHeguIar
H fgabic Transparent = M
B el :,I Italic Lemez) |
B Arial Black Bold
B Arial Marrow Bold Italic
% Bold [talic Art
Boaok Antigua
Hr Bookman 0ld Style ﬂ ﬂ
— Effects — Sample
[ Stikeout
[ Undeiline AaBbYyZz
LCalar:
I- Black ;I Script:
Thiz iz a TrueType font. This zame font will be uzed on both
your prinker and your screen.

Figure C-98 "Font type" Dialog box

5.8.7 Main data Menu

The Main data Menu has the following command:
Preferences

Main data Menu-""Preferences" command
When "Preferences” command is chosen, the following Dialog box in Figure C-99 appears.

— Mumber formats:
Murnber farmats: ID.EIEI

— Default ol data:

File: of default soil data |C:\ProgrammetELPLA PE 8.00Default (=2 |

LCancel |

Help |

Figure C-99 "Preferences" Dialog box
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In the Dialog box of Figure C-99 the user can specify the following items:

In the Dialog box "Default soil data" the user can specify the file of default soil data.
Default soil data are considered when creating new boring logs

In the Dialog box "Number formats" the user can specify how the numbers of soil
parameter values (levels, depths, dimensions, etc.) are displayed or printed

The following examples describe the number formats:

Number = 5459.3472

Format "0.000" gives 5459.347
Format "0.00" gives 5459.35
Format "0.0" gives 5459.4
Format "0" gives 5459

Format "00OE+00"  gives 55E+02  (Exponential format)
5.8.8 Window Menu (See paragraph 5.3.8)
5.8.9 Help Menu (See paragraph 5.3.9)
59  Data Menu-""Net of soil elements in z-direction"" command

The number of elements and element sizes of the net of soil elements in z-direction are defined.
This net is required for determining displacements, stresses and strains in soil. When the
command is chosen, the following Dialog box of Figure C-100 appears. In order to activate the
option of variable element sizes in z-direction, the corresponding item must be unchecked.

MHet of zoil elements in z-direction E
— Elements it z-direction:
Sawe |

[¥ Constant element sizes in z-direction

Mo, of elements in z-direction |1 0 j Cancel |

Elemert size in z-direction Dz [rn] |1 on

Load... |
Save bz, |

Figure C-100 "Net of soil elements in z-direction™ Dialog box
5.10 Data Menu-""Limit depth* command

It is found from experience that the number of layers under foundation depends on the limit
depth Zg, where no settlement occurs. The limit depth Zg is defined as the level of which the
stress due to the foundation loads reaches a standard ratio Cs of the initial vertical stress due to
the self-weight of the soil layers. According to the German Standard DIN 4019 part 1 the
recommended standard value of Cs is 0.2.

C-75



ELPLA-Data

By the "Limit depth" command limit depth of the soil layers in a boring is defined. When the
"Limit depth™ command is chosen, the following Dialog box of Figure C-101 appears.

Limit depth E3
— For which boring logs [Mo.] ghall the limit depth be determined?
Save |

Boring Mo, Label of boring

1 BPH1
2 BPNZ Cancel |
3

Load... |

— Factors:
Save As...
Strip thickness for depth by iteration Dz [rn] Ill5 :II 4_|
Standard ratio of limit depth [0<=Cs<=1] Cs [1] ||12 j |
Help

 Stress calculation bazed on:

) Stiess under the chianacterstic paitt

+ Stiess under the slab center

= Stress under the point: # [r] IS,E?’ wm] |1 3

Figure C-101 "Limit depth™ Dialog box

The Dialog box of Figure C-101 shows the available boring logs in the project. To determine the

limit depth of a boring log, check the box of that boring log.

5.11 Data Menu-""Foundation (Slab) properties” command

When the "Foundation properties” command is chosen, the following embedded program

appears, Figure C-102.
|25 ELPLA Data - [Test] - [Foundation properties) ______________________ _ HEK|

§ File “iew Graphicaly |ntable Foundation properties  Options  Format  Window  Help

De2ld . 4t |8

Po oo | g Y e
=]
I
-]

4 o 2

Figure C-102 "Foundation properties" embedded program
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The menu head of Figure C-102 contains the following nine commands:

File

View

Graphically

In table

Foundation (Slab) properties
Options

Format

Window

Help

After clicking one of the nine menus other sub-menus or commands become available. The
following paragraph presents and describes the nine menu commands and their sub-commands.

5.11.1 File Menu

This menu contains five commands:
New foundation properties
Open foundation properties
Save foundation properties
Save foundation properties as
Close foundation properties

File Menu-"New foundation properties' command
Defines new foundation properties

File Menu-"Open foundation properties' command
Opens existing foundation properties-files again on the screen. Then the foundation properties, if
desired, can be redefined.

File Menu-""Save foundation properties" command
Saves the active foundation properties under the available name

File Menu-""Save foundation properties as'* command
Saves the active foundation properties under a new name

File Menu-""Close foundation properties' command
Closes the Foundation properties-embedded program and returns to ELPLA-Data

5.11.2 View Menu (See paragraph 5.3.2)
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5.11.3 Graphically Menu
The menu "Graphically" contains the following commands:

Undo

Redo

Select elements
Element groups
Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo" command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Select elements’* command

The main function of the command is to provide a method to define the element properties.
When the command is chosen, the cursor is changed from an arrow to a cross hair. The desired
elements are selected by selecting a group of elements or click by Mouse on each element
individually. A group of elements can be selected by holding the left mouse button down at the
corner of the region and dragging the mouse until a rectangle encompasses the desired group of
elements. When the left mouse button is released, all elements in the rectangle are selected.

Graphically Menu-""Element groups" command
When "Element groups” command is chosen, the following Dialog box in Figure C-103 appears.
In this Dialog box define the group No..

Group regions
Group regiong:
’7 Group Mo. [] |1 vl

LCancel | Help |

Figure C-103 Defining group No.

Graphically Menu-""Cartesian grid" command
See paragraph 5.3.3

5.11.4 In table Menu
The menu "In table" contains the following commands:

Element groups
Group regions

In table Menu-"Element groups" command

When "Element groups™ command is chosen, the following Dialog box in Figure C-104 appears.
In this Dialog box E-Modulus of the slab, Poisson’s ratio of the slab and slab thickness are
defined. Element group is a group that has the same thickness and material.
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Defining element groups [with the zame thickness and zlab material) E
Group E-todulus Poizzon's ratio Slab thickness H i

Mo. of slab of slab d
[kM#m2] [ [m]

1 2E+07 0.25 0.5

2 2E+07 0.25 0.7

3 2E+07 0.25 04

4 2E+07 0.25 1

Figure C-104 "Defining element groups" Dialog box

In table Menu-"Group regions" command

By the program ELPLA there are two alternative possibilities to define group regions
graphically or numerically (in a table). If it is required to define the group regions in a table, the
user must choose "Group regions” command from In table Menu. When "Group regions"
command is chosen, the following Dialog box in Figure C-105 appears. Here the element groups
of the elements are defined.

Element| Group |« [¥
Ma. Mo = 4
LCancel |
Inzert |
1 4
2 4 Copy |
3 4
4 4 Delete |
5 4
E 4 Hew
7 4
g 4 Help |
9 4
10 L1k Excel |

Figure C-105 "Group regions" Dialog box
5.11.5 Foundation (Slab) properties Menu
The menu "Foundation properties™ contains the following commands:
Unit weight of the foundation
Foundation depth
Origin coordinates
Foundation level from a fixed datum
Foundation properties Menu-""Unit weight of the foundation" command

When the command is chosen, the following Dialog box in Figure C-106 appears. To consider
the self-weight of the slab in the analysis, define the unit weight of the slab material.
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Unit weight of the foundation E

"Unit weight of the foundation:

IUnit weight of the faundation Gh [kM/m3] |25

Ok | Hew | LCancel | Help |

Figure C-106 "Unit weight of the foundation” Dialog box

Foundation properties Menu-""Foundation depth** command

ELPLA-Data

When "Foundation depth” command is chosen, the following Dialog box in Figure C-107

appears.

Foundation depth E

Foundation depth:
[~ The slab has variable foundation depth [c)

Depth of zlab zurface under the ground surface [c] Tk [m] I
Foundation depth under the around surface [a)/ [b) TF [m] Ia
Ok | LCancel | Help | A | ess |

_ d T a)
Tf 4

. 4 4 77 b
Tf] &

f i

f

Figure C-107 "Foundation depth" Dialog box

In ELPLA, there are three different possibilities to define the slab thickness:

Slab thickness is constant for the entire slab. In this case there is only one group, Figure

C-108

Variable slab thickness with constant foundation level, Figure C-109

Variable slab thickness with variable foundation level, Figure C-110

Ground surface

Tf=20m i

* —

Figure C-108 The slab thickness d is constant for the entire slab

77 d=1.00m 77577
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Ground surface

TS 1.00 m X
Tf=pOm l 0-%0 0.70
| — —L\_L 0.50
*——
j Pt

Figure C-109 Variable slab thickness with constant foundation level

Ground surface

e : q—'T'_‘_

Figure C-110 Variable slab thickness with variable foundation level

0.50

In the Dialog box of Figure C-107 define the foundation depth under the ground surface Tf, if
the foundation level is constant or define the depth of the slab surface under the ground surface
Tk, if the foundation level is variable.

Foundation properties Menu-"0rigin coordinates' command

By analysis of a system of slab foundations or study the effect of neighboring foundations, every
slab is defined in a global system through the origin coordinates Xo, Yo and angle 3, between the
x-axes of global and local systems.

When "Origin coordinates” command is chosen, the following Dialog box in Figure C-112
appears. In this Dialog box define the origin coordinates Xo, Yo and angle Bo between the x-axes
of global and local systems.

Note

In the analysis of an isolated slab without consideration of neighboring foundations, the origin
coordinates play no roles in the analysis.
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.

Xo.i Xok X

Figure C-111 Geometrical plan by studding the influence of slab k on the slab i

— Origin coardinates:
s-coordinate #0 [mn] |9‘5
y-coordinate Yo [m] |8,5
Ratation of syztem coordinates Beta o [°] IED
Ok | LCancel & Lless |
Ty

-
X

Figure C-112 "Origin coordinates” Dialog box

Foundation properties Menu-""Foundation level from a fixed datum™ command
Sometimes, when determining the influence of the neighboring slabs or the interaction of a
system of slabs, the slabs are constructed with variable foundation levels, Figure C-113. This can
be considered through the command "Foundation level from a fixed datum™ as shown in Figure
C-114. In this case, the foundation levels of the slabs must be related to a specified datum Hm.
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Note
In the analysis of an isolated slab without consideration of neighboring foundations, the levels
Hm play no roles in the analysis.

nj| Stress due to By
raft k

\ i Stress due to raft i
i

‘ i

hl |

\ ' l
i

I

i

i

Figure C-113 Influence of slab k on the slab i

Foundation level from fixed datum E3

— Foundation level from fixed datum:

Foundation level from fixed datum Hrni [m] |2'5

Figure C-114 "Foundation level from a fixed datum” Dialog box
5.11.6 Options Menu (See paragraph 5.3.6)

5.11.7 Format Menu (See paragraph 5.3.7)

5.11.8 Window Menu (See paragraph 5.3.8)

5.11.9 Help Menu (See paragraph 5.3.9)
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5.12 Data Menu-""Reinforcement data" command

The design of the slab for flexure moment and punching shear can be carried out according to
the design codes EC 2, DIN 1045, ACI and ECP (working stress and limit state design methods).
When "Reinforcement data” command is chosen, the following Dialog box in Figure C-115
appears. In this Dialog box define design code, concrete grade, steel grade and concrete covers.

Reinforcement [Design for Aexural moment]
— Design code; Concrete grade:
IM vI Characteristic compressive cylinder strength fek [MM/m2] (400 :II
" Another  C1215  C16/20 = C20/25 € C25/30
30437 £ L3545 £+ C 40450 = C 45/85 = CB0/AD
— Steel grade:
Characteristic tensile vield strength fk [MNm2]  [s500 :Il
" Another ¢ BSE220 " BSt420 {= BSt 500 " BSt550 " BStEO0
— Concrete cover + 1/2 bar diameter:
»-direction top d1# [zm] |5‘|:| = d‘ly‘l - - - - #dh{
#-direction battom d2x [cm] |5‘|:| = _T_
-direction b di I =
irection top wlem] (50 = dgy}- . . . . ldzx
-direction bottom d2p [em] 50 = T T
Save | LCancel | Help | Load... | Save bz, |

Figure C-115 "Reinforcement" dialog box
5.13 Data Menu-""Boring fields" command

If the subsoil under the slab foundation is characterized by more than one boring, the variation in
the subsoil in the three directions must be taken into consideration according to ELPLA-Theory.
By the "Boring fields" command the boring fields can be defined. It is also possible to define the
boring fields graphically, which makes the definition of the boring fields very easy, or
numerically (in a table). When the "Boring fields" command is chosen, the following embedded
program appears, Figure C-116.

C-84



g ELPLA-Data - [gh8] - [Boring fields] |
§ File  “iew Graphically |ntable Boringfields Options  Format  Window  Hel
D 4% 8 =%-Aa Qaouja &ath|(e
o o |4 w s REEeRg
=
i i i i i i i i i i i i i i
_______________________________________________________
: :
O A
: :
__________________________________ 4 i oiioo)
| | | |
1 EEMI(10/00, 11,00}
___________________ R
L : : :
&u ' ' ' '
Lo . . i i
l I I I I
EEW2(l,00, 9,.00; ! ! !
! | i ! ! !
______________________________
(SRR EEEEEE RS T mm REEE DEEE EERE EEEE —
!
!
R aREE SEEE R e et
!
oo oo IR
_1__a L 1 L1 i i i
=]
Kl 1 2

Figure C-116 "Boring fields" embedded program
The menu head of Figure C-116 contains the following nine commands:

File

View
Graphically
In table
Boring fields
Options
Format
Window
Help

ELPLA-Data

After clicking one of the nine commands (options) other sub-commands or options become
available. The following paragraph presents and describes the nine menu commands and their

sub-commands.
5.13.1 File Menu
This menu contains five commands:

New boring fields
Open boring fields
Save boring fields
Save boring fields as
Close boring fields
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File Menu-""New boring fields" command
Defines new boring fields

File Menu-"Open boring fields" command
Opens existing boring fields-file again. Then the boring fields, if desired, can be redefined.

File Menu-""Save boring fields" command
Saves the active boring fields under the available name

File Menu-""Save boring fields as'* command
Saves the active boring fields under a new name

File Menu-""Close boring fields" command
Closes the boring fields-embedded program and returns to ELPLA-Data

5.13.2 View Menu (See paragraph 5.3.2)
5.13.3 Graphically Menu
This menu contains the following commands:

Undo

Redo

Select nodes
Zone type |
Zone type 1l
Zone type 11
Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo"' command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Select nodes™ command

The main function of "Select nodes™ command is to provide a method for defining the nodes of
Zone type I11. Soil properties for nodes lying in this zone are defined according to a specified
boring by the user. Zone type Il contains also the nodes that are outside the zones | and II.

When "Select nodes" command is chosen, the cursor is changed from an arrow to a cross hair. In
this case, "Zone type I" and also "Zone type 11" will be disabled. The desired nodes are selected
by clicking on each node individually or selecting a group of nodes. A group of nodes can be
selected by holding the left mouse button down at the corner of the region and dragging the
mouse until a rectangle encompasses the desired group of nodes. When the left mouse button is
released, all nodes in the rectangle are selected.
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Graphically Menu-""Zone type 1" command

Zone type | is defined as a triangular region; such a region is confined by three boring logs. The
flexibility coefficient or the modulus of subgrade reaction for a node that lies at a triangular
region, can be obtained through interpolation among the three values of the parameters of these
three boring logs.

When "Zone type 1" command is chosen, the cursor is changed from an arrow to a cross hair.
The desired triangular region of Zone type | is selected by clicking on the three borings that
confine it, Figure C-117.

== ELPLA-Data - [gh8] - [Boring fields] [C[E[x]

§ Eile  View Graphically Intable Beoringfields Options  Format  MWindow Help
D2 HEa
fo o+

KN _ I3
Figure C-117 Zone type |

Graphically Menu-""Zone type IlI'* command

Zone type Il is a region that is confined by one or more sides of the foundation and two borings.
The flexibility coefficient or the modulus of subgrade reaction for a node in this region may be
obtained by assuming a linear interpolation between the values of the parameters of these two
boring logs.

When "Zone type 11" command is chosen, the cursor is changed from an arrow to a cross hair.

The desired region of Zone type Il is selected by clicking on the two borings that confine it, then
clicking on any point inside that region, Figure C-118.
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== ELPLA-Data - [gh8] - [Boring fields] [C[E[x]
§ File Miew Graphically Intable  Boringfields  Dptions  Format  Window Help o000 00 o

. aegue ewn|BE
1% @ REE]| =S 58

Kl 1 2
Figure C-118 Zone type Il

Graphically Menu-""Zone type 111" command
When "Zone type I11" command is chosen, the following Dialog box of Figure C-119 appears to
define the boring of the selected nodes.

Boring Fields
Boring fieldsz:

’7 Field of boring Mo [ m

LCancel | Help |

Figure C-119 "Definition of boring fields" Dialog box

Graphically Menu-""Cartesian grid" command
See paragraph 5.3.3

5.13.4 In table Menu
This menu contains the following commands:
Zone type |

Zone type 11
Zone type Il

C-88



ELPLA-Data

In table Menu-""Zone type I'"* command
When the "Zone type I" command is chosen, the following Dialog box appears. In the Dialog
box of Figure C-120 each region of Zone type | is defined by the three borings that confine it.

Zone tppe | E
Zone Baring Baring Baring

M. I Il 1T
1 3 1 A

LCancel

Inzert

Copy

ElEE

Help

il

Excel

Figure C-120 "Zone type I" Dialog box

In table Menu-""Zone type II'"* command

When the "Zone type 11" command is chosen, the following Dialog box appears, Figure C-121.
In this Dialog box each region of Zone type Il is defined by the two borings that confine it as
well as a corner of the foundation lies inside it. The corner of the foundation can be described as
follows:

Corner No. 1: bottom left corner of the foundation
Corner No. 2: bottom right corner of the foundation
Corner No. 3: top left corner of the foundation
Corner No. 4: top right corner of the foundation

Zone tppe Il E
Zone Baring Baring Corner
Mo. | Il Mo,
! 2 3 3 LCancel
2 3 1 2
3 2 ! 1 Inzert

Copy

Delete

Help

Excel

T
=
_ L |
_ o |
_ b |
[ &= |

Figure C-121 "Zone type 11" Dialog box
In table Menu-""Zone type 111" command

When the "Zone type 11" command is chosen, the following Dialog box appears. In the Dialog
box of Figure C-122 define the borings of nodes that are not considered in Zone type | or II.
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Zone tppe 111 E

Mo Mode Boring | <] [f
| Ma. Ma. 2 =
1 1 ! LCancel |
2 2 1

] 3 ! Inzert |
4 4 1

3 5 1 Co |
& g 1 =

7 i ! Delete |
8 8 1

g g 1 New

10 13 1

11 14 1 Help |

12 15 1

13 16 1| & Bl |

Figure C-122 "Zone type I11" Dialog box
5.13.5 Boring fields Menu

Using the Boring fields Menu allows the user to choose one of the three different possibilities to
determine the boring fields. This menu contains the following command:

Interpolation method
Subarea method
Hand-Division of boring logs to nodes

Boring fields Menu-""Interpolation method" command

Interpolation method is an accurate one to determine the three-dimensional flexibility coefficient
or variable modulus of subgrade reaction for arbitrary foundation on irregular subsoil. The
"Interpolation method" command allows the user to define the interpolation zones | and 11, and
also Zone type Ill automatically. When the "Interpolation method" command is chosen, the
following Figure C-123 appears.
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g ELPLA-Data - [gh8] - [Boring fields]

aaqe e wun e
LS

Feuloq, 0o, Foonp |
! '

— .|
KN . i
Figure C-123 Boring locations and region types by Interpolation method

Boring fields Menu-""Subarea method" command
In the Subarea method the entire foundation area is divided into subareas. Each subarea is

corresponding to one of the boring logs. This method may be used if there is a little difference in
soil properties of boring logs. The "Subarea method” command allows the user to define the
subareas automatically. When the command is chosen, the following Figure C-124 appears.
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== ELPLA-Data - [gh8] - [Boring fields] HE
% Fil= View Graphically [ntable  Boringfields  Options Fomat Wwindow  Help
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Figure C-124 Boring locations and subareas by Subarea method

Boring fields Menu-""Hand-Division of boring logs to nodes" command
This command allows the user to define the zone types I, I, Il graphically by using the
commands of Graphically Menu or manually through In table Menu.

5.13.6 Options Menu (See paragraph 5.3.6)

5.13.7 Format Menu (See paragraph 5.3.7)

5.13.8 Window Menu (See paragraph 5.3.8)

5.13.9 Help Menu (See paragraph 5.3.9)

Numbering of borings

To determine the subareas or the interpolation zones automatically by ELPLA, the boring No. 1
must be always a central position for the other borings, if the subsoil is characterized through
more than three borings. Figure C-125 to C-129 show five borings defining the subsoil under a
raft. It can be carried out different arrangements of interpolation zones using the above role.

Another arrangement for the boring numbering may cause some errors. In this case, the Hand-
Division of the boring logs to the nodes by the user must be used.
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5.14 Data Menu-""Loads" command

By the "Loads" command the loads on the slab such as point loads, line loads, distributed loads
or moments at any position independently on the FE-Net are defined. When this command is

chosen, the following embedded program appears, Figure C-130.

I S |

g ELPLA-Data - [gb8] - [Loads]
“iew  Graphically Intable  Using formula  Options Format Window  Help

________________

____________

________________

K| _
Figure C-130 "Loads" embedded program
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The menu head of Figure C-130 contains the following nine commands:

File

View
Graphically

In table

Using formula
Options
Format
Window

Help

After clicking one of the nine commands (options) other sub-commands or options become
available. The nine menu commands and their sub-commands are presented and described in the
following paragraphs.

5.14.1 File Menu
This menu contains five commands:
New loads
Open loads
Save loads
Save loads as
Close loads

File Menu-""New loads" command
Defines new loads

File Menu-""Open loads" command
Opens existing load file again on the screen. Then the loads, if desired, can be redefined.

File Menu-""Save loads" command
Saves the active loads under the available name

File Menu-""Save loads as"' command
Saves the active loads under a new name

File Menu-""Close loads" command
Closes the loads-embedded program and returns to ELPLA-Data

5.14.2 View Menu (See paragraph 5.3.2)
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5.14.3 Graphically Menu
This menu contains the following commands:

Undo

Redo

Point loads

Moments My

Moments My

Line loads

Line moments

Distributed loads (Polygon)
Distributed loads (Rectangle)
Remove loads

Edit loads

Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo" command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Point loads" command

By the "Point loads" command the vertical concentrated loads can be defined at any position (X,
y). The position of the load is independent on the FE-Net. When "Point loads” command is
chosen, the cursor is changed from an arrow to a cross hair. Then, the load can be defined by
clicking on the screen (slab). When the screen is clicked, the following Dialog box of Figure C-
131 appears and the following data is required to define:

Column type

Load value
Position of the load (X, y) in the local coordinates
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Loading E
- Paoint loads:
Column types [-] m
Load PIRM] [3680 |
-poszition [m] IT
-position ] IW

LCancel Help | << Less |

Figure C-131 "Point loads P" Dialog box

Graphically Menu-""Moments Mx"* command

By this command the applied moment about x-axis can be defined at any position (X, y). The
position of applied moment is independent on the FE-Net. When the command is chosen, the
cursor is changed from an arrow to a cross hair. Then, the moment can be defined by clicking on
the screen. When the screen is clicked, the following Dialog box of Figure C-132 appears and
the following data is required to define:

Moment value
Position of the moment (x, y) in the local coordinates

Moments kx:

tMoments M [kM.rm] W
-poszition [m] W
-pasition [m] IT

LCancel Help | < Less |

¥

Figure C-132 "Moments My" Dialog box
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Graphically Menu-""Moments My"" command

By the "Moments My" command the applied moment about y-axis can be defined at any position
(X, y). The position of applied moment is independent on the FE-Net. When "Moments My"
command is chosen, the cursor is changed from an arrow to a cross hair. Then, the moment can
be defined by clicking on the screen. When the screen is clicked, the following Dialog box of
Figure C-133 appears and the following data is required to define:

Moment value
Position of the moment (X, y) in the local coordinates

Loading E
— Momentz ky;
Moments by [kM.m] IW
#-pogition [m] W
T -pozition [m] W

LCancel Help | << Less |

¥

Figure C-133 "Moments My" Dialog box

Graphically Menu-""Line loads" command

By the "Line loads" command the applied load per Meter can be defined at any position from
point (X1, y1) to point (X2, y2). The position of the applied load is independent on the FE-Net.
When "Line loads" command is chosen, the cursor is changed from an arrow to a cross hair.
Then, the line load can be defined by clicking on the starting point of the line load. As the cursor
is moved, a black line appears; indicating a line load is being defined. When the ending point is
clicked, the following Dialog box of Figure C-134 appears and the following data is required to
define:

Values of start and end points of the load

Position of starting the line load (X1, y1) in the local coordinates
Position of ending the line load (X2, y2) in the local coordinates
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 Line loads:
Load start walue pl [lkM#m] IW
Load end value pl [lkM#m] IW
Load start =1 [m] W
Load start vl [m] W
Load end 2 [m] W
Load end y2 [m] W

LCancel Help | << Less |

Figure C-134 "Line loads pl" Dialog box

Graphically Menu-""Line moments" command

By the "Line moments" command the applied moment can be defined at any position from point
(X1, y1) to point (X2, y2). The position of the applied moment is independent on the FE-Net.
When "Line moments" command is chosen, the cursor is changed from an arrow to a cross hair.
Then, the line moment can be defined by clicking on the starting point of the line moment. As
the cursor is moved, a black line appears; indicating a line moment is being defined. When the
ending point is clicked, the following Dialog box of Figure C-135 appears and the following data
is required to define:

Values of start and end points of the moment

Position of starting the line moment (X1, y1) in the local coordinates
Position of ending the line moment (X2, y2) in the local coordinates
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Loading E
- Line moments:
Load start value 1 kM. ] |2|j|j
Load end walue bl kM. ] ISDD
Load start 41 [rn] Igng
Load start 1 [rn] |2’35
Load end «2 [rn] |-|-|’|33
Load end y2 [rn] |-|-|323
Ok LCancel Help <4 Less |
e
. "]
Ti=
|
™
VAL

Figure C-135 "Line moments MI" Dialog box

Graphically Menu-""Distributed loads (Polygon)" command

By this command the applied load per Meter square can be defined for a polygon load. The
position of the applied load is independent on the FE-Net. When this command is chosen, the
cursor is changed from an arrow to a cross hair. To define a polygon load, click the polygon
corners by Mouse to define the polygon. When double-click by Mouse on the last corner of the
polygon, the following Dialog box of Figure C-136 appears and the following data is required to
define:

Load intensity at corners
Corners position of the polygon

Polygonal distributed Loads [ x|

—Load Mo. 1 from 1 Loads:

—Segment Mo, 1 from 5 Segments; ]

—Segment data =
Load start value pl [kN/mZ] |2UD,EI
Start poistion %1 [rn] |1 0,05
vl [rn] IE,1 E

Load end value p2 [kMAm2] {200 0 Segment copy |
End position we [m] IS"M Segrent inzert |
¥2 [r] IEU':' Segment delete | _l_l

W Constant load value

Palygonal Load copy | Palygonal Load inzert | Palygonal Load delete |
[}
LCancel | Help | Mew Refrezsh |

Figure C-136 "Distributed loads p™ Dialog box
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Graphically Menu-""Distributed loads (Rectangle)"" command

By this command the applied load per Meter square can be defined at any diagonal position (X,
y1) to (X2, ¥2). The position of the applied load is independent on the FE-Net. When "Distributed
loads (Rectangle)” command is chosen, the cursor is changed from an arrow to a cross hair.
Then, the load can be defined by holding the left mouse button down at the starting point of the
distributed load. As the mouse is dragged, a box appears, indicating a distributed load is being
defined. When the left mouse button is released, the following Dialog box of Figure C-137
appears and the following data is required to define:

Distributed load value
Position of the starting point (x1, y1) in the local coordinates
Position of the ending point (X2, y2) in the local coordinates

— Distributed loads:
Load walue p [kH/mz] W
Load start =1 [m] W
Load start vl [m] W
Load end 2 [m] W
Load end y2 [m] W

LCancel Help | << Less |

Figure C-137 "Distributed loads (Rectangle)" Dialog box

Graphically Menu-""Remove loads" command

The main function of "Remove loads™ command is to provide a method for deleting loads. When
the command is chosen, the cursor changes from an arrow to a cross hair. Then, the desired loads
can be removed by double clicking on each load individually.

Graphically Menu-""Edit Loads" command

The main function of this command is to provide a method for redefine or editing loads. When
"Edit loads™ command is chosen, the cursor changes from an arrow to a cross hair. Then, the
desired loads can be selected by double clicking on each load individually.

Note
If the snap to grid option in "Grid" Dialog box is checked, the cursor will snap to a grid point
each time the screen is clicked at a point.

Graphically Menu-""Cartesian grid" command
(See paragraph 5.3.3)
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5.14.4 In table Menu
This menu contains the following commands:

Distributing the point load
Column type

Point loads

Moments My

Moments My

Line loads

Line moments

Distributed loads (Polygon)
Distributed loads (Rectangular)

In table Menu -""Distributing the point load" command

Point load never applied in realty. If a point load represents a column load on a mesh of refine
finite elements, the moment under the column will be higher than the real moment. To take the
effect of the load distribution through the slab thickness, the column load must be distributed
outward at 45 [°] from the column face until reaching the center line of the slab. To convert the
point load to an equivalent uniform load over an appropriate area, check the “Distribute column
load” check box in the Dialog box of Figure C-138.

Digtributing point load E

— Colurn loads:

Ok | LCancel | Help | < Less

T |

Figure C-138 Distributing the column point load over an appropriate area

In table Menu-"Column types' command
When the command is chosen, the following Table in Figure C-139 appears to define the column
dimensions. Column dimensions are required for design of the slab for punching shear.
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Column tppes E
Group | Column side | Column side

Mo.

a
[m]

b
[ra]

1

050

0.50

LCancel
Inzert
Copy

ElEE

Help

T
=
;l
[ o |
L
N

Eucel

Figure C-139 Defining column dimensions

In table Menu —"*Point loads™ command
In the Dialog box of Figure C-140 the external point load P at the position (X, y) is defined. The
coordinates for the input load are related to the left bottom corner of the corresponding slab
(local coordinates).

Mo. | Column types Load #-position y-position
| P " [ i i
[ [ [kN] [m] [rn] c |
LCancel
1 1 12650 1,50 1.40
2 1 16000 1,50 5.50 et |
3 1 13500 1,50 9.30 -
4 1 13680 1,50 1280 Copy |
5 1 15600 5.00 1.40
g 1 1538.0 5.00 1280 Delete |
7 1 2000 9.20 1.40 —
g 1 7a0.0 9.20 5.50 Mew |
g 1 15650 9.20 1280 —
10 1 21500 1340 5.50 Help |
11 1 14500 1340 9.30
12 1 12540 1340 1280 Eee) |

Figure C-140 "Point loads P" Dialog box

In table Menu-""Moments Mx"' command

ELPLA-Data

In the Dialog box of Figure C-141 the external moment My at the position (X, y) is defined. The
coordinates for the input moment My are related to the left bottom corner of the corresponding
slab (local coordinates).

C-104



ELPLA-Data

Mo td arnent w-pozition y-pozition H i
| bl W y

[-] [kM.m] [m] [m]

1 3500 5,00 1.40

Figure C-141 "Moments My" Dialog box

In table Menu-""Moments My"" command

In the Dialog box of Figure C-142 the external moment My at the position (X, y) is defined. The
coordinates for the input moment My are related to the left bottom corner of the corresponding
slab (local coordinates).

Mo td arnent w-pozition y-pozition H i
| I b L

[-] [kM.m] [m] [rn]

1 500.0 9,20 5,50

Figure C-142 "Moments My" Dialog box

In table Menu-""Line loads" command

In the Dialog box of Figure C-143 the external line load pl from the position (X1, y1) to (X2, y2) is
defined. The coordinates for the input line load pl are related to the left bottom corner of the
corresponding slab (local coordinates).
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Line loads E2

Mo Load start Load end Load start Load start Load end
| walue walue wl n e

pl Al [m] [rn] [m] Cancel

[kM #m] (kM /m] LCance

1 83.0 23,0 10.50 480 15,00

Inzert

Copy

Welete
&

Help

_ Caed |
e |
v |
Lo
_ tep |
_ Eea |

4 | * Exicel

Figure C-143 "Line loads pl" Dialog box

In table Menu-""Line moments' command
In the Dialog box of Figure C-144 the external line moment MI from the position (X1, y1) to (X2,
y2) is defined. The coordinates for the input line moment Ml are related to the left bottom corner
of the corresponding slab (local coordinates).

Line moments E2
Mo Load stat | Loadend | Load stat | Load start | Loadend | Log Ok |
| walue walue l | Wi
[ ] il [m] [rn] [ra] C I
[kM.m.m] [kM.m/m] Lance
1 2000 3000 200 700 10.00
Inzert |
Copy |
Eelete |
HNew
4| | 3

Figure C-144 "Line moments MI" Dialog box

In table Menu-""Distributed loads (Polygon)"* command
When "Distributed loads (Polygon)" command is chosen, the Dialog box of Figure C-136
appears to define load intensity at corners and corners position of the polygon.

In table Menu-""Distributed loads (Rectangle)"* command

In the Dialog box of Figure C-145 the external distributed load p from the diagonal position (X1,
y1) to (X2, y2) is defined. The coordinates for the input distributed load p are related to the left
bottom corner of the corresponding slab (local coordinates).
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Digtributed loads E2

Mo Load walue Load start Load start Load end Load end
P w1 [l 2 w2
[-] [kN/mz] [m] [m] [m] [m]

LCancel

1 1200 0.00 0.00 0.50 14.00

Inzert

Copy

Welete

Help

_ Coed |
e |
_ow |
_ oo |
;l
TEE

4 | * Exicel

Figure C-145 "Distributed loads p™ Dialog box

Note
If an element loaded area is overlap over another, the last input loaded area will be the valid one.

5.14.5 Using formula Menu
This menu contains the following commands:

Point loads

Moments My

Moments My

Line loads

Line moments

Distributed loads (Polygon)
Distributed loads (Rectangle)

Using formula-""Point loads" command

This option is used to modify the load values through formula for existing load data. The option
also may use to modify the load positions through formula in order to control the eccentricities
ex and ey, Figure C-146.

Load values uzing formula E3

— Change Point loads:
F [new] = factor = P [old] + Dela P

Factor [-] |-| Cancel |

Dela P (kNI o

— Change load coordinates:
w [mew] = factor ® « [old) + dizplacement [x]

y [new] = factor * » [old] + dizplacement [w)

Factar [] I‘I
Displacement « [rn] ID
Displacement » [rn] ID

Help |

Figure C-146 "Load values using formula™ Dialog box
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Line loads, moments and distributed loads may be also modified independently using formula in
the dialog box of Figure C-146.
5.14.6 Options Menu (See paragraph 5.3.6)
5.14.7 Format Menu (See paragraph 5.3.7)
5.14.8 Window Menu (See paragraph 5.3.8)
5.14.9 Help Menu (See paragraph 5.3.9)
5.15 Data Menu-""Neighboring foundations' command
To take the effect of neighboring foundations on the slab, the filenames for projects of

neighboring foundations are required. In the Dialog box of Figure C-147 the filenames for
projects of neighboring foundations can be defined.

MNeighboring foundations E3
Meighboring File name of | Cave
foundation neighboring foundation : o=
Mo.
LCancel
1 31
2 22 Add neighbaring foundation. ..

Load...

Save Az

Mew

Help

Bemove neighbaring foundation |

Figure C-147 "Neighboring foundations" Dialog box
5.16 Data Menu-""Temperature change' command

To take the effect of temperature change on the slab, the temperature difference Td and the
coefficient of thermal expansion of the slab material are required in Figure C-148. Temperature
difference Td occurs between the upper and lower surface of the slab foundation. If Td is O that
means no temperature effect will occur. A positive Td means the temperature above the slab is
greater than that under the slab. According to German Standard DIN 1045, the coefficient of
thermal expansion of the concrete slab & = 0.00001 [1/°C].

Data of temperature change E
Defining temperature difference
Temperature difference Td ['C] |2D

Coefficient of thermal expansion of slab matenial — Alfa [14°C] Ig‘mum
Save I LCancel | Help | Load... | Save bz, |

Figure C-148 "Data of temperature change" Dialog box
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5.17 Data Menu-""Additional settlements' command

By this command additional settlements on the slab can be defined. It is also possible to define
the additional settlements graphically, which makes the definition of the additional settlements
very easy, or numerically (in a table). When the "Additional settlements” command is chosen,
the following embedded program appears (Figure C-149).

g ELPLA-Data - [gh5] - [Additional settlements]

§ File  “iew Graphi Intable  Optio Format  Window He =

=
V BRI
' '
'
R e e e O;_“_O;_“_O;_“_ .
'
'
__________________________________________________
} } } } } } } } } } -D: nnD: oo O: nnD: oo
' ' ' ' ' ' ' ' ' I
__________________________________ Q_._O___O___Q___J____.
. . . . . . . . . 2,00 2,00 72,00 :nn:
' ' ' ' ' '
_____________ L
"
I
'
______________
"
i
______________
"
'
'
Fo-t--domo b - _I
' '
' '
oot e e
I I
NI S B O S PP S
| 2,00
_________ _C') SN S A N
2,00, ' ' ' ' ' ' ' ' ' '
9, .,.,O R kAR
2,00, 2,00, 2,00, 2,00, | | | | | | | |
1_n_uQ1_n_nql_n_nQ1_n_nq‘1_n_nql_n_nJ:-__J:___T___T___T___ ! ! !
'
________________________
a.00, 2,000 2,00, 2,00, 2 nl:?lv“ ' | | I
I I I I ' ' ' ' ' '
e
~00°75, 00, 2,00, 2,00, 2,00 | | | | |
' ' ' ' ' ' ' ' '
1,00 1,00 1,00
I
Kl | [

Figure C-149 "Additional settlements” embedded program
The menu head of Figure C-149 contains the following eight commands:

File

View
Graphically
In table
Options
Format
Window
Help

After clicking one of the eight commands (options) other sub-commands or options become
available. The following paragraph presents and describes the eight menu commands and their
sub-commands.
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5.17.1 File Menu
This menu contains five commands:

New additional settlements
Open additional settlements
Save additional settlements
Save additional settlements as
Close additional settlements

File Menu-""New additional settlements" command
Defines new additional settlements

File Menu—""Open additional settlements' command
Opens existing additional settlements-file again on the screen. Then the additional settlements, if
desired, can be redefined.

File Menu-""Save additional settlements' command
Saves the active additional settlements under the available name

File Menu-""Save additional settlements as'* command
Saves the active additional settlements under a new name

File Menu-""Close additional settlements™ command
Closes the additional settlements-embedded program and returns to ELPLA-Data

5.17.2 View Menu (See paragraph 5.3.2)
5.17.3 Graphically Menu
This menu contains the following commands:

Undo

Redo

Select nodes

Remove additional settlements
Add additional settlements
Cartesian grid

Graphically Menu-""Undo"* command
This command is used to undo the effects of a selected command and return to a previous state.

Graphically Menu-""Redo"' command
This command is used to redo the last action of "Undo" command.

Graphically Menu-""Select nodes™ command

The main function of "Select nodes" command is to provide a method for removing or adding
additional settlement on nodes. When "Select nodes™ command is chosen, the cursor is changed
from an arrow to a cross hair. In this case, "Add additional settlements” and also "Remove
additional settlements™ will be enabled, indicating the modes in which are being operated. The
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desired nodes are selected by clicking on each node individually or selecting a group of nodes. A
group of nodes can be selected by holding the left mouse button down at the corner of the region
and dragging the mouse until a rectangle encompasses the desired group of nodes. When the left
mouse button is released, all nodes in the rectangle are selected.

Graphically Menu—*“Remove additional settlements” command
The command is used to make the selected nodes free from additional settlements.

Graphically Menu-""Add additional settlements' command

This command is used to define the settlement value for the selected nodes. Any old additional
settlements of the selected nodes will be replaced by the new editing. When this command is
chosen, the following Dialog box of Figure C-150 appears to define the additional settlement.

Additional settlements

— Additional settlements

Additional zettlements Sz

fem] [

ak

LCancel

Help

]|

Figure C-150 "Add additional settlements™ Dialog box

Graphically Menu-""Cartesian grid" command

See paragraph 5.3.3

5.17.4 In table Menu

This menu contains the following command:

Additional settlements

In table Menu-""Additional settlements' command
When the "Additional settlements” command is chosen, the following Dialog box appears. In
this Dialog box (Figure C-151) define the additional settlement s; at node i.

Additional zettlements E3
Mo. Mode Additianal -

| Ma.

zettlement s
Ss
[em]

1

a

3
13
14
15
16
17
25
2B
a7

[uy unl Rl upl g oy RN G ey

el =1

Y Y

1.00
1.00
1.00
1.00
2,00
2,00
2,00
2,00
2,00
2,00
2,00

LCancel

Inzert

Copy

Delete

Help

_ s |
_ e |
_ e |
_ e |
_ e |
=

- Eucel

Figure C-151 Defining additional settlements in a table
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5.17.5 Options Menu (See paragraph 5.3.6)
5.17.6 Format Menu (See paragraph 5.3.7
5.17.7 Window Menu (See paragraph 5.3.8)

5.17.8 Help Menu (See paragraph 5.3.9)

6 View Menu (See paragraph 5.3.2)

7 Main Data Menu
The Main Data Menu has the following commands:

Firm header

Directory of data
Preferences

Help language setting
System of units
Number formats

Design code parameters

7.1 Main Data—""Firm header' command

The "Firm header" is two lines text to give information about your firm, company, institute or
office, Figure C-152. The information is printed as headers at the top of the pages, which contain
the tables of data and results that created by ELPLA-List. The information is also printed at the
identification box for graphical drawings of data and results created by ELPLA-Graphic,
ELPLA-Sections and ELPLA-Boring.

=

Firm header:

1. Header |Gegtec Office

2, Header |po Box 14001 Richmond Road PO - Calgary AE, Canada T3E 747

Cancel Help

Figure C-152 "Firm header" Dialog box

7.2  Main Data—""Directory of data" command

Instead of storing hundreds of project files, the files of input data, intermediate results or final
results for a project can optionally be stored automatically in one compressed file. This makes it
easier to send projects to other persons or to simply manage your own files. It also reduces the
amount of disk space required to store all of your data files. The compressed file is ZIP-
compatible, allowing you to manually extract the data files using WinZip or other data
compression tools if you wish.
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In the Dialog box of Figure C-153 specify which directory is used as default directory for files
that are saved or opened by ELPLA. Also, check the files to be compressed.

Directory of data E

r— Diirectary of data

[C\PROGRAMMEELPLA PE 9.04 =y

Compress project files:

= [+ Compress input data
g

[¥ Compress intermediate results

¥ Compress final results

LCancel | Help |

Figure C-153 "Directory of data" Dialog box

7.3 Main Data-""Preferences' command

In the Dialog box of Figure C-154 define the FE-Net and calculation of internal force
preferences. To improve the distribution of the internal forces on the FE-Net, two possibilities
for determining internal forces are available:

1. The internal forces are determined firstly at the element centers, and then distributed to the
element nodes (recommended for triangular elements)

2. The internal forces are determined directly at the element nodes (recommended for
rectangular elements)

Preferences E

— FE-Met Preferences:

¥ Check element cverlaps
¥ Check element size

Minimumn distance between nodes [m] 0.05

— Calculation preferences:

The Intemal forces are determined at:

+ he element centers and then distributed to the element nades

£~ the element nodes

Save | Cancel | Help |

Figure C-154 "Preferences™ Dialog box
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7.4  Main Data—""Help language setting" command

It can define the language of the help system used in ELPLA applications (Figure C-155). The
three languages are English, German and Arabic.

Help language settings

—Help language settings:
You can change the language of the kelp
systemn used in the program applications.

Dizplay help in:

English =]

German
Sawe I Cancel | £ubic |

E=Ir

Figure C-155 "Help language setting" Dialog box
7.5  Main Data—""System of unit" command

It is possible to set different unit systems such as Sl-system or English-system without changing
the real value of any previously defined data, Figure C-156.

System of units E3
— Spstem of units:
Lenaths (1]: Depths. coordinates, dimensions, thickness Imeter, [m] j
Lengths (2]: Reinforcement, concrete cover. settlements. eccentricity Icentimeter, [cm] j
Forces (1) Loads, contact pressures, stresses Iki|gnewtgn, [kM] j
Forces (2): Punching shear stress, modulus of Compressibility, modulus of Elasticit_l,ll kilanewtan, [kM] j
Temperature ICeIsius [centigrade). [‘”Ej
Cancel | Help |

Figure C-156 "System of units" Dialog box
7.6 Main Data—"Number formats' command

By the "Number formats" command the user can choose, how the numbers of results and data
are listed or printed, Figure C-157.

The following examples describe the number formats:

Number = 5459.3472

Format "0.000" gives 5459.347
Format "0.00" gives 5459.35
Format "0.0" gives 5459.4
Format "0" gives 5459

Format "00E+00"  gives 55E+02 (Exponential format)
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Humber formats |

— Mumber formats:
I Loads, [kM]. [kM/m]. [kM/mz2]. [kM.m] j |IZI.EI

Format of Mumber = 5459.3472, gives: 54533

LCancel | Help

Figure C-157 "Number formats™ Dialog box

7.7  Main data—""Design code parameters' command

The design of the slab for flexure moment and punching shear can be carried out according to
the following design codes:

EC2
European Committee for Standardization, Design of Concrete Structures - Eurocode 2

DIN 1045
German Institute for Standardization, Design and Construction of Reinforced Concrete

ACI
American Concrete Institute Building Code Requirements for Structural Concrete

ECP
Egyptian Code of Practice for Design and Construction of Reinforced Concrete

Structures

In the menu of Figure C-158 the design code parameters may be redefined if desired. Also, the
minimum reinforcements of tension and compression steel are defined.

Design code parameters E3

EC2 | DIN1045 | 40| ECP] Mininum steet |
— Partial zafety factors:
Partial safety factor for internal forces s ||1 i
Partial safety factor for steel strength ¥ [115
Partial safety factor for concrete strength e I'I 5
— Factors:
Feduction factar for sustained loading 6} IDBE
Factor for obtaining depth of compression block, g IDB
— Limitation of compression zone depth;
& According to EC 2 [xi_lim=0,35 for <=C 40450, #i_lim=0.45 for »=C 35/45)
" Fatio af the neutral axiz depth is defined by the user ‘E_.h.m ID'35
Save | LCancel | Default paranieters | Help |

Figure C-158 "Design code parameters™ Dialog box
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8 Help Menu (See paragraph 5.3.9)

9 Tips and Tricks
9.1 Keyboard

ELPLA-Data

The user can obtain all menu titles and commands also through Shortcut keys. The action of the
Shortcut keys is listed in Table C-5 to Table C-19:

Table C-5  Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"

[Alt+v] "View"

[Alt+f] "FE-Net Generation™
[Alt+i] "In Table"

[Alt+g] "Graphically"
[Alt+d] "Data"

[Alt+m] "Main data"

[Alt+a] "Foundation properties"
[Alt+b] "Boring fields"
[Alt+u] "Using formula™
[Alt+o] "Option™

[Alt+f] "Format"

[Alt+w] "Window"

[Alt+h] "Help"
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Table C-6 Shortcut keys of File-Command for embedded programs

Shortcut keys Action

[Ctrl+n] or [Alt+f] then [n] |Calling command  "New ***"

[Ctrl+0] or [Alt+f] then [0] "Open ***"

[Alt+f] then [s] "Save *F*"

[Alt+f] then [a] "Save *** as"

[Ctrl+q] or [Alt+f] then [c] "Close ***"

[Alt+f] then [1] "File list"

[Alt+f] then [1] Calling the first project from the last four defined projects
[Alt+f] then [2] Calling the second project from the last four defined projects
[Alt+f] then [3] Calling the third project from the last four defined projects
[Alt+f] then [4] Calling the fourth project from the last four defined projects
[Ctrl+q] or [Alt+f] then [x] |Calling command  "Exit"

The asterisks (***) matches any of the embedded program name or the word “project”.

C-117



ELPLA-Data

Table C-7 Shortcut keys of View-Command

Shortcut keys Action

[Alt+v] then [b] Calling command  "Status bar"
[Alt+v] then [t] "Tool bars"
[Alt+v] then [t], then [f] "Tool bars-File"

[Alt+v] then [t], then [f]

"Tool bars-FE-Net"

[Alt+v] then [t], then [e]

"Tool bars-Edit"

[Alt+v] then [t], then [g]

"Tool bars-Graphically"

[Alt+v] then [t], then [d]

"Tool bars-Data"

[Alt+v] then [t], then [m]

"Tool bars-Main data"

[Alt+v] then [t], then [g]

"Tool bars-Girders"

[Alt+v] then [t], then [s]

"Tool bars-Spring supports"

[Alt+v] then [t], then [s]

"Tool bars-Supports/ Boundary
conditions™

[Alt+v] then [t], then [p]

"Tool bars-Piles"

[Alt+v] then [t], then [z]

"Tool bars-Net of soil elements in z-
direction"

[Alt+v] then [t], then [a]

"Tool bars-Foundation properties"

[Alt+v] then [t], then [0]

"Tool bars-Boring fields"

[Alt+v] then [t], then [I]

"Tool bars-Loads"

[Alt+v] then [t], then [a]

"Tool bars-Additional settlements"

[Alt+v] then [t], then [o0]

"Tool bars-Option"

[Alt+v] then [t], then [t]

"Tool bars-Format"

[Alt+Vv] then [t], then [w]

"Tool bars-Window"

[Alt+Vv] then [t], then [h]

"Tool bars-Help"

[Alt+v] then [t], then [r]

"Tool bars-Reset Toolbar"
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Shortcut keys of FE-Net Generation-Command

Shortcut keys

Action

[Alt+n] then [g]

Calling command

"Generation type"

[Alt+n] then [n]

"New generation™

[Alt+n] then [f]

"Generating FE-Net"

[Alt+n] then [s]

"Smoothing mesh"

[Alt+n] then [b]

"Directing border elements"

[Alt+n] then [r]

"Refining mesh™

Table C-9 Shortcut keys of Graphically-Command for embedded programs
Shortcut keys Action

[Alt+g] then [r] Calling command  "Undo"

[Alt+g] then [r] "Redo"

[Alt+g] then [r]

"Remove girders, spring supports,
boundaries, piles or loads"

[Alt+g] then [a]

"Add nodes, girders, spring supports,
boundaries or piles”

[Alt+g] then [e]

"Edit node, girders or loads"

[Alt+g] then [s]

"Select nodes, elements”

[Alt+g] then [m]

"Slab corner by Mouse™

[Alt+g] then [a]

"Add opening"

[Alt+g] then [p]

"Add reference points”

[Alt+g] then [1]

"Add reference lines"

[Alt+g] then [o] "Boring logs"
[Alt+g] then [z] "Zone type I"
[Alt+g] then [o] "Zone type II"
[Alt+g] then [n] "Zone type 11"
[Alt+g] then [p] "Point loads"
[Alt+g] then [X] "Moments Mx"
[Alt+g] then [y] "Moments My"
[Alt+g] then [1] "Line loads"

[Alt+g] then [m]

"Line moments"

[Alt+g] then [d]

"Distributed loads (Polygon)"

[Alt+g] then [t]

"Distributed loads (Rectangle)"

[Alt+g] then [c]

"Cartesian grid"
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Shortcut keys

Action

[Alt+i] then [c]

Calling command

"Column types"

[Alt+i] then [I]

"Distributing the point load"

[Alt+i] then [n]

"Net of finite elements"”

[Alt+i] then [g] "Girder groups”
[Alt+i] then [d] "Girders"
[Alt+i] then [t] "Spring supports"

[Alt+i] then [n]

"Node restraints"

[Alt+i] then [e]

"Element groups”

[Alt+i] then [r]

"Pile groups”

[Alt+i] then [p]

"Pile locations and groups™

[Alt+i] then [m]

"Pile material"

[Alt+i] then [g]

"Group regions”

[Alt+i] then [Z]

"Zone type I"

[Alt+i] then [o]

"Zone type II"

[Alt+i] then [n]

"Zone type I11"

[Alt+i] then [p]

"Point loads"

[Alt+i] then [X]

"Moments Mx"

[Alt+i] then [y]

"Moments My"

[Alt+i] then [1]

"Line loads"

[Alt+i] then [m]

"Line moments"

[Alt+i] then [d]

"Distributed loads (Polygon)"

[Alt+i] then [t]

"Distributed loads (Rectangle)"

[Alt+i] then [s]

"Additional settlements"
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Table C-11  Shortcut keys of Data-Command

Shortcut keys Action

[Alt+d] then [s] Calling command  "Soil data"
[Alt+d] then [0] "Main soil data"

[Alt+d] then [c]

"Calculation methods"

[Alt+d] then [p]

"Project identification

[Alt+d] then [f]

"FE-Net data"

[Alt+d] then [g]

"Girders"

[Alt+d] then [{]

"Spring supports"

[Alt+d] then [u]

"Supports/ Boundary conditions"

[Alt+d] then [p]

"Piles"

[Alt+d] then [i]

"Soil properties"

[Alt+d] then [z]

"Net of soil elements in z-direction"

[Alt+d] then [h]

"Limit depth"

[Alt+d] then [a]

"Foundation (or slab) properties”

[Alt+d] then [r]

"Reinforcement data"

[Alt+d] then [b]

"Boring fields"

[Alt+d] then [I]

"Loads"

[Alt+d] then [n]

"Neighboring foundations”

[Alt+d] then [{]

"Temperature change"

[Alt+d] then [s]

"Additional settlements"

[Alt+d] then [f]

"Filenames of slab foundations"

Table C-12  Shortcut keys of Main data-Command for ELPLA-Data und the embedded
program Soil properties
Shortcut keys Action

[Alt+m] then [f]

Calling command

"Firm header"

[Alt+m] then [d]

"Directory of data"”

[Alt+m] then [n]

"Number formats"

[Alt+m] then [p]

"Preferences"

[Alt+m] then [N]

"Help language setting"

[Alt+m] then [s]

"System of units"

[Alt+m] then [r]

"Design code parameters™
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Table C-13  Shortcut keys of Foundation properties-Command for the embedded program
Foundation properties
Shortcut keys Action

[Alt+a] then [u]

Calling command

"Unit weight of the foundation™

[Alt+a] then [f]

"Foundation depth"

[Alt+a] then [o]

"Origin coordinates”

[Alt+a] then [f]

"Foundation level from fixed datum"

Table C-14

Shortcut keys

Action

Shortcut keys of Boring fields-Command for the embedded program Boring fields

[Alt+ b] then [i]

Calling command

"Interpolation method"

[Alt+ b] then [s]

"Subarea method"

[Alt+ b] then [h]

"Hand-Division of borings to nodes"

Table C-15  Shortcut keys of Using formula-Command for the embedded program loads
Shortcut keys Action

[Alt+u] then [p] Calling command  "Point loads"

[Alt+u] then [x] "Moments Mx"

[Alt+u] then [y] "Moments My"

[Alt+u] then [1] "Line loads"

[Alt+i] then [m]

"Line moments"

[Alt+u] then [d]

"Distributed loads (Polygon)"

[Alt+u] then [t]

"Distributed loads (Rectangle)"

Table C-16

Shortcut keys of Options-Command

Shortcut keys

Action

[Alt+o] then [1]

Calling command

"Plot parameters”

[Alt+0o] then [d]

"Display values"

[Alt+0] then [v]

"View grouping"

C-122



Table C-17

Shortcut keys of Format-Command
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Shortcut keys

Action

[Alt+t] then [I]

Calling command

"Line formats"

[Alt+t] then [i]

"Fill color"

[Alt+1] then [X]

"Max. ordinate"

[Alt+t] then [f] "Font"
[Alt+t] then [g] "Grid"
Table C-18  Shortcut keys of Window-Command

Shortcut keys Action

[Alt+w] then [i] Calling command  "Zoom in"
[Alt+w] then [0] "Zoom out"

[Alt+w] then [w]

"Zoom window"

[Alt+w] then [Z] "Zoom %"
[Alt+w] then [r] "Original size"
Table C-19  Shortcut keys of Help-Command

Shortcut keys Action

[Alt+h] then [c] Callingcommand  "Contents"
[Alt+h] then [s] "New in ELPLA"

[Alt+h] then [n]

"Short description of ELPLA"

[Alt+h] then [a]

"About ELPLA-Data"

9.2 Mouse

By clicking the right mouse Button on the screen, the user can also obtain the Popup-Main data-

Menu, Figure C-159.
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== ELPLA-Data - [gb5]
§ File Data “iew Maindata Help %

El FEim header..

[C3 Directory of data...

a®  Preferences...

ﬁ Help language settings...

& Svstem of units...
o0 Mumber formats...

ﬂ Design code parameters...

Figure C-159 Menu "Popup-Main data"

ELPLA-Data

By clicking the right mouse Button on the screen for one of the embedded programs, the user
can also obtain the Popup-Options-Menu, Figure C-160.

== ELPLA-Data - [gb5] - [FE-Met]
§ File  “iew Graphically FE-Met Generation Intable Options  Format  Window  Help

D Hs . A &

%ﬂﬂlmxw-n-rnﬁwrrrm §

Undo

Fedo

Chr+
Crl+y

Select nodes...
FRemove nodes
Add nodes

Cirle

________

Slab comers by Mouze
Add opening
Add reference points

Add reference Jines

#WAWW+Ke 25

Lartesian grid...

——————————————————————

Figure C-160 Menu "Popup-Options"
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