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1 Introduction

ELPLA (ELASTIC PLATE) is a program for analyzing raft foundations of arbitrary shape with
the real subsoil model. The mathematical solution of the raft is based on the FE-Method. The
program can analyze different types of subsoil models, especially the three-dimensional
Continuum model that considers any number of irregular layers. A good advantage of this
program is the capability to handle the three analyses of flexible, elastic and rigid foundations. In
addition, the mesh of the rigid and flexible foundations can be constructed to be analogous to the
finite elements mesh of the elastic foundation. Therefore the three analyses can be compared
easily and correctly. ELPLA can also be used to represent the effect of external loads,
neighboring foundations, tunneling and the influence of the temperature difference on the raft.

ELPLA is a 32-bit, graphical software product that operates under Microsoft Windows 9x/ NT/
ME/ XP. The common "what you see is what you get" of Windows applications makes it easy to
learn how to use ELPLA, especially if you are already familiar with the Windows environment.

The program package ELPLA consists of 7 separate programs. These can run independently. The
names and short descriptions of the separate programs are shown in Table A-1.

Table A-1 Names and descriptions of ELPLA 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 Simple word processing program

A-3



ELPLA

2 Calculation methods

In ELPLA 9 different numerical methods with 3 soil models are considered for analyzing raft
foundations as follows:

1) Linear contact pressure
(Simple assumption model)

2) Constant modulus of subgrade reaction

(Winkler's model)
3) Variable modulus of subgrade reaction
(Winkler's model)
4) Modification of modulus of subgrade reaction by iteration

(Winkler's model/ Continuum model)

5) Modulus of compressibility method for elastic raft on half-space soil medium
(Solving system of linear equations by elimination)
(Isotropic elastic half-space soil medium - Continuum model)

6) Modulus of compressibility method for elastic raft
(Solving system of linear equations by iteration)
(Isotropic elastic half-space soil medium and 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
(Isotropic elastic half-space soil medium and layered soil medium - Continuum model)

9) Modulus of compressibility method for flexible raft
(Isotropic elastic half-space soil medium and layered soil medium- Continuum model)

Beside the above 9 main methods ELPLA can also be used to analyze system of flexible, elastic
or rigid foundations. Furthermore ELPLA can be used to analyze many other structural problems
such as slab floors, grids, plane frame and plane stress.

3 Geometry and loads
It is possible to consider raft with any arbitrary shape including holes, Figure A-1. It is also
possible to consider raft with variable thickness, Figure A-2. Loads on the raft can be applied

independently on the mesh at any position. Loads may be defined in different types such as point
loads, line loads and polygon uniform loads, Figure A-3.
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Figure A-3  Arbitrary type of loads

4 Boundary conditions

It is possible to define elastic or fixed rotations and displacements on the raft, Figure A-4. Also
translational or rotational springs may be defined.

5 Soil

The soil is defined by a number of borings; each boring has multi-layers with different soil
materials, Figure A-5. Variable thickness and discontinuous soil strata can be considered, Figure
A-6. Loading and reloading of the soil modulus can be taken into account by the analysis, Figure
A-7. Three different methods are used to determine the flexibility coefficients or the modulus of
subgrade reaction:

1 Hand-Division of boring logs to nodes
2 Subareas method
3 Interpolation method (Figure A-5)

It is possible to draw soil layers by different symbols according to the German Standard DIN
4023 for easy identification. Also the limit depth of soil layers can be determined. Variable
foundation levels can be considered in the analysis (Figure A-6).
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Figure A-6  Variable thickness soil strata
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6 Design of the slab

The design of the slab for determining reinforcement and punching stress can be carried out
according to the following design codes:

- EC?2 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

7 Graphical drawing of data and results

You can display, plot and print data and results graphically using the sub program ELPLA-
Graphic. It is possible to draw raft geometry, boring locations, soil profiles, loading, boundary
conditions, settlement, deformation, contact pressure, moment, shear, modulus of subgrade
reaction and reinforcement (Figure A-8 to Figure A-14).

The results and data can be presented graphically as follows:

- Data in the plan

- Data in isometric view

- Boring locations

- Boring logs

- Limit depth

- Arrangement of rafts including neighbor foundations
- Result values in the plan

- Distribution of results in the plan
- Results as contour lines

- Results in isometric view

- Results as circular diagrams

- Principal moments as streaks

- Support reactions as arrows

- Deformation

- Girders

The graphical drawing, if desired, can be saved as WMF-File, in which it can be exported into

other Windows applications to prepare reports, slide presentations or add further information to
the drawing.
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Figure A-14 Results can be plotted as circular diagram

8 Drawing sections

Further more you can display, plot and print results at specified sections graphically using the
sub program ELPLA-Section. It is possible to draw settlements, contact pressures, deformation,
internal forces, modulus of subgrade reaction and reinforcement (Figure A-15 to Figure A-17). It
is also possible to determine extreme values of the results from many load cases. The results can
be presented graphically as follows:

- Section in x-direction

- Max./ Min. values in x-direction
- Overlapping in x-direction

- Section in y-direction

- Max./ Min. values in y-direction
- Overlapping in y-direction

- Arbitrary section

Also drawing sections, if desired, can be saved as WMF-Format files, in which they can be

exported to other Windows applications to prepare reports, slide presentations or add further
information.
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9 Tabulation of data and results

You can list data and results using the sub program ELPLA-List. Listing the data and results can
be displayed first on the screen and then can be sent to the printer (Figure A-18 to Figure A-20).
The results and data can be listed as follows:

- Display tables of data

- Print tables of data

- List tables of data through Text-Editor

- Display tables of results

- Print tables of results

- List tables of results through Text-Editor

The listed results and data, if desired, can be saved as ASCII-format Files, in which they can be
exported to other Windows applications to prepare reports or add further information.
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Figure A-18 Data can be tabulated
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Figure A-20 Data can be imported to other text editor applications
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Typical applications of ELPLA

Soil-structure interaction problems

Analysis and design of rafts

Analysis of rigid rafts

Analysis of flexible foundations

Analysis and design of slab floors

Determining the consolidation settlements
Analysis and design of pile caps

Determining forces on piles due to structure loads
Settlement calculation of surface foundations

Determining the surface settlement around rafts

Effect of external loads or neighboring foundations

Effect of temperature difference

Effect of tunneling

Analysis of system of flexible, elastic or rigid foundations
Analysis of beams or grids by FE-Method

Simulation of excavations and construction of embankments
Determining the ultimate bearing capacity of the soil
Determining the limit depth

Eliminating negative contact pressure

L B R T T R R R SR R R R T T S S T

Determining the stress in soil

Determining the constant or variable modulus of subgrade reaction

Design of slabs according to codes ACI, EC 2, DIN 1045 and ECP

Determining the settlement due to surcharge fills or surcharge concentrated loads

ELPLA
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ELPLA New features

1 Enhancements in ELPLA 9.1 (MUI)

1.1 GEOTEC Office Applications with Multilingual User Interface

The new English-language versions of GEOTEC Office applications with Multilingual User
Interface (MUI) are now available. The Multilingual User Interface Pack is a set of language
XML resource files that can be added to the English version of GEOTEC Office applications.
MUI Pack allows the user interface language to be changed according to the preferences of
individual users to one of the available supported languages. MUI Pack provides a single
version of GEOTEC Office applications to which users can add one or more MUI Packs
providing local user interface and help files. Now, three languages are already available in
ELPLA 9.1; English, German and Arabic.

The major benefits of the new MUI Pack are:
- Allows user interface switching between languages
- Easy to update with new languages
- Language-specific updates do not affect all languages
- Languages are XML based resources that make it easier to users to add their own
languages.

1.2 GEOTEC Office Language Settings

Now the user can define the language of the user interface and help system used in GEOTEC
Office applications. To select or change GEOTEC Office language setting, start “GEOTEC
Office Language Settings” tool by clicking on the program icon in the Windows Start-Menu>
GEOTEC Office> GEOTEC Office Tools. The language setting tool (Figure B-1) appears.

- In the “Display menus and dialog boxes in” list box, user can change the language of the
menus and dialog boxes used in the GEOTEC Office applications. After selecting a new
language, the user must quit and restart any Office applications he is currently using.

- In the “Display Help in” list box, the user can change the language of the Help system used
in the GEOTEC Office applications.
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t':ﬁ GEOTEC Office Language Settings |

-Lzer Interface

@B 'i'ou can change the language of the menus and dialog boxes used in
the GEOTEL Office apphcations. After selecting a new language, you
muzt quit and restart Office applications you are cumently uzing.

Dizplay menus and dialog boxes in:

|Engiish =l

Y'ou can change the language of the Help spstemn used in the
@ GEOTEL Office spplications,

- Digplay Help in:

|Engiish =l

Cancel | Help |

Figure B-1

“GEOTEC Office Language Settings” Tools

1.3 ELPLA Quick Tour

When you starting ELPLA for the first time, the “ELPLA Quick Tour” program (Figure B-2)

appears. The tour program gives a quick access to the main contents of the ELPLA package as
shown in Table B-1.

Table B-1 ELPLA Quick Tour Contents

Contents Description

Tutorial Taking the user step by step through some simple examples.
These examples will help the user to become familiar with the most
important functions of ELPLA.

Verification Verify the mathematical models used in program ELPLA by comparing

Examples ELPLA results with closed form or another published results.
Illustrate how to use ELPLA for analyzing foundation by different subsoil
models.

User's Guide | Display the complete User’s Guide in a PDF-Format.

Start ELPLA Start ELPLA to create a new project

In the "Show this screen each time ELPLA starts™ check box, you can choose whether you
need to start the Quick Tour program each time when ELPLA starting or not. Also, you can
start the “ELPLA Quick Tour” program any time by clicking on the program icon in the
Windows Start-Menu> GEOTEC Office> Welcome to ELPLA.
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2. Welcome to ELPLA |

1
ELPLA Analysis and Design of Slab foundation

COMTEMTS

E Tutorial Welcome

Plasarifit Stion Examples Yvelcometothe ELPLA quick tour.

I@ User's Guide

B Start ELPLA

Show thiz screen each time ELPLS starts.

Figure B-2 ~ “ELPLA Quick Tour” Program

1.4  Generating Circular Slab with Curved Element

A new template for generating second-order curved elements, Figure B-3, is now available for
circular slab. As shown in Figure B-4, the new mesh refinement provides a better distribution

of the results around the center of the circle, which reduces the local error in the elements
around the center.
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Figure B-3  Circular slab with curved elements
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Figure B-4 Contour distribution for curved elements to the left and old elements to the

right
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1.5 Analysis of plane frame and plane stress

Besides the four different analyses available in the program ELPLA to analyze isolated raft,
system of rafts, slab floors and grid, a new two analyses: Analysis of plane frame and plane

stress are added (Figure B-5 and Figure B-6).
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ZH&EDIE . 9¢y DARLEE B &8.AaqQwdaE |5 . Sut|?

I -El - - e WX T v ® - E B S T
B
Anaty £ plane feu
————————————————
'
'
T
[ o T
.0“"
' -
1 1
:
- +om-m - +o-m- - +omm-- PR +omm - +ommm - +---
'
:
[y R EREpR R O R 4o---- FRpE
|
w1 \
M iaoiao___a-.
5:..‘,—5;:"?;.'5", mowenba b (kAL
Muz. Mo - [82,4 4f node 19, Hin. Wb - -TE2.4 4 nodc 19
=l
KN _ il

Figure B-5  Analysis of plane frame
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Figure B-6  Analysis of plane stress

2 Two-Dimensional Frame Problems

2.1 Introduction

The analysis of Two-Dimensional frame problems is now available in ELPLA. This section
describes the frame modeling used for analysis this type of problems. It is recommended to
read this section and to understand the procedures used by the program before starting to
create any practical problem analysis.

2.2 Coordinate Systems
There are two different coordinates for Two-Dimensional frame problems; global coordinate
system and local coordinate system (Figure B-7). Each of these coordinate systems is used to

describe certain data such as the location of nodes or the direction of loads, displacements,
internal forces and reactions. Understanding these different coordinate systems is essential for
the user to define correctly the problem.
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!

5

Local coordinate

Figure B-7  System Coordinates

2.3 Element Loads

As shown in Figure B-8, ELPLA uses a different vertical direction for defining loads. The

positive value of load means that it is a downward load. Nodal loads are applied on global
coordinates while element loads are applied in three different cases as follow:

a. Self weight: A vertical uniform load distributed along the length of the element.

b. Snow load: A vertical uniform load distributed along the horizontal projection of the
element.

c. Wind load: A uniform load distributed along the length of the element with a direction
perpendicular to the element (local x™ axis).
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Load coordinate

L

P [kN/m]
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\
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y ! ) Self weight I|o) Snow load Ic) Wind load
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J
H [kN] M
[kN.m]
- [ RH [KN]
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i
d) Nodal loads RV [kN] e) Nodal Reactions

Figure B-8  Cases of element loads, nodal loads and nodal reactions with directions
2.4 Graphical output

The graphical output of results such as displacements, rotations and internal forces (bending
moments, shear forces and normal forces) are drawn in locale coordinate.
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E GEOTEC

ff]Ce A package for geotechnical and design engineering

v

| Introduction

GEOTEC Office Package

GEOTEC Office is a package for geotechnical and design engineering. The package contains the
following programs and tools:

Program Description
T | Analyzing footings, rafts, piled rafts, pile groups and foundation groups.
] ELPLA considers different soil models, especially the three dimensional
ELPLA continuum model that considers any number of irregular layers. The
program is able to handle the three solutions of flexible, elastic and rigid
foundations. ELPLA can also be used to represent the effect of external
loads, neighboring foundations, tunneling and the influence of
temperature change on the slab.
=] Drawing borehole logging of soil layers by different symbols according to
| [} the German specification code DIN 4023.
BOHR
Analyzing single piles, pile walls, simple problems of rigid pile groups
and rigid piled rafts.
TIEF
E Analyzing different problems in geotechnical engineering.
GeoTools
7 Generating finite element mesh with better element/ node distributions.
[
Self-Adaptive
Mesh Wizard
gﬁ A simple word processing program for editing GEOTEC Office output.
GEOTEC-Editor

I Installing GEOTEC Office

GEOTEC Office is distributed on a CD-ROM. The CD-ROM contains an installer program that
installs the GEOTEC Office software on your computer.

To install GEOTEC Office, follow these steps:



Insert the CD-ROM into your drive.

The installer program is automatically loaded when the CD-ROM is inserted into the drive
(Figure 1). The installer will guide you through the steps required to install GEOTEC Office on
your computer.

%) GEOTEC Office8.2 ==
Welcome to the GEOTEC Office 9.2 Setup

Wizard _E %T,ﬁl ce

The ingtaller will quide wou through the steps required ta install GEOTEC Office 9.2 on vour
computer.

Click "Mest" to continue.

WARMIMG: Thiz computer pragram iz protected by copyright law and international treaties.
Unauthorized duplication or diztribution of this program, or ang partion of i, may result in severe
civil or criminal penaltiez, and will be prozecuted to the maximum extent poszible under the lav.

Cancel Previous Mest

Figure 1 GEOTEC Office Installer form

Click “Next” button in the form of Figure 1 to install GEOTEC Office on your
compulter.

GEOTEC Office Installer program begins execution. Follow the instructions given by the
GEOTEC Office Installer program, Figure 2.

Click “Next” button in the form Figure 2 to install GEOTEC Office software to
the specified destination folder.

You can specify the folder for GEOTEC Office files. By default, GEOTEC Office suggests the
(..\Program Files\GEOTEC Office). However, you can indicate a different folder name. GEOTEC
Office creates the folder name you specify.



(#%) GEOTEC Office 9.2 ==

Select Installation Folder |
GEOTEC

Office

The ingtaller will install GEQTELC Office 9.2 in the following folder.

Toinstall in thiz folder, click "Mest". To install o a different new or existing folder, enter one
below ar chick "Brovwse".

Folder: E:\Program Filez\GEOTEC Office’ Browse...

Y'ou can install the zaftware an the fallawing drives:

WValurne Digk, =
= 3
=D 1
4 mn P
| Disk Cost.. |
| LCancel | | Previouz | | Mext |

Figure 2 “Select Installation Folder” form

After select the installation folder, GEOTEC Office Installer program will be ready to install
GEOTEC Office software on your program (Figure 3).

Click “Next” button in the form of Figure 3 to start the installation.

GEOTEC Office will be installed and a statues form will show the process of installation (Figure
4).



%) GEOTEC Office.2

Confirm Installation

The installer iz ready to install GEOTEC Office 9.2 on your compriker.

Click "Mest" to start the installation.

| Cancel | | Previous | | Mexst

Figure 3  “Confirm installation” form

) GEOTEC Office 9.2 k== ]S

Installing GEOTEC Office 9.2
GEOTEC

Office

GEOTEC Office 9.2 iz being installed.

Copping new filez

F _H

Cancel Previouz Mext




Figure 4 “Installing GEOTEC Office” form

GEOTEC Office installation will be completed and a message appears to inform you that the
GEOTEC Office Installer was completed successfully (Figure 5).

) GEOTEC Office 9.2 k== ]S

Installation Complete
GEOTEC

vEE=Office

GEOTEC Office 9.2 has been suceszsfully inztalled.

Click "Cloze" to exit.

Cancel Previouz Cloze

Figure 5 Final Installer message

Note:
Installer cannot install update system or shared files, if they are in use. Before installing

GEOTEC Office, it is recommended that you close any application may be running.
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ELPLA

1 Preface

The program ELPLA is a part of the program group GEOTEC. The original program ELPLA 4.0
was developed first under the operating system MS DOS and then it was new revised for the
operating system MS Windows 95 in order to use the possibilities of the user interface offered in
it. The program runs also under Windows XP/ Vista/ 7/ 8.

ELPLA has a significant enhancement. The new features and enhancements are the result of
feedback from users over the last years. The major enhancement in Version 9.0 is the ability to
carry out a consolidation analysis beside elastic settlement analysis using the different
calculation methods that are available in ELPLA. The program ELPLA also uses different types
of finite elements, allowing the user to analyze any irregular shape of slabs with arc boundaries.
Many improvements have been carried out in the generation of the flexibility matrix to allow the
user solving large size problems faster.

The most important enhancements in ELPLA of versions 8.0 and 9.0 are explained in the next
paragraphs.

2 Enhancements in version ELPLA 9.0
2.1  Design for punching

It is possible to design the slab floor or raft foundation for punching due to concentrated loads
and reactions from columns, piles or supports. The design for punching is carried out according
to 4 different codes: ACI, DIN 1054, EC2 and ECP.

2.2 Soil models

Now both layered soil model and isotropic elastic half-space soil model are available for all
calculation methods. The isotropic elastic half-space soil model is added for the following
methods:

Method 4: Modification of Variable Modulus of Subgrade Reaction
Method 6: Modulus of Compressibility (Iteration)

Method 8: Modulus of Compressibility for rigid raft, Figure B-1
Method 9: Modulus of Compressibility for flexible foundation
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S File Data View Maindata Help vE_.
D@ wl BoxSA/M. € wtl& .
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Calculation methods

i~ Calculation methods:
¢ 1- Linear Contact Pressure
= 2/3- Constant/ Y aniable Modulus of Subgrade Reaction
4 Modification of Moduluz of Subgrade Reaction by Iteration
= 5 |zotropic Elastic Half Space
" B- Moduluz of Compressibility [|teration)
= 7- Modulus of Carmpressibility (Elirmination)
i f

" 9- Flexible foundation

— Subszoil model:

= Half Space madel

" Lapered soil madel

Save As... Cancel

|
Figure B-1 ~ Menu "Calculation method"

2.3  Bearing capacity factors

ELPLA

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 B-2:

- German Standard DIN 1054

- Euro Code EC7
- Egyptian code ECP
- Terzaghi

- Meyerhof
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Figure B-2  Menu "Bearing capacity factors"
2.4  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. While 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, Figure B-3:

- 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

2.5  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 B-3). 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.



ELPLA

2.6 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 B-3).

iai ELPLA-Boring - [Example] ==
: Fle ‘iew Data Graphicaly Options Format  ‘Window  Maindata  Help

BEEL . 49 @Soud &
BE.=%« A _ Q&aaqfoe|f @,

Main soil data [ %]
e

— Flexibility coefficient cfi, ij:
The flexibility coefficient cfi. i] of the node | due ta uniform load at that node is determined at:
% the characteristic point of the loaded area, where rigid settlement equal to flexible settlement
" the midpoirt of the loaded area, where masimum settlement occurs
" the node i on the loaded area

— Flexibility coefficient cfi, ):
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 | and | for determining the flexibility coefficient cfi. | 2 [m] |1 00,00

Ok Lancel | Help |
w = 10000 kHfmd|, © = S1kMim2|
10,00 Gain - 1B kMfw3], W - 0,31-]
KN o 2

Figure B-3  Menu "Flexibility coefficients"
2.7  Soil properties

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 (Figure B-4). Also the user doesn’t need to
convert a soil parameter to another. When defining soil properties by the Modulus of Elasticity
E, the Poisson’s ratio vs can be different for every layer.
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Figure B-4  Menu "Soil data"
2.8  FE-Net

Different element types are developed to generate the FE-Net of the slab according to Grid-based
approach for both triangular and rectangular elements and according to Delaunay’s triangular
generation for triangular elements.

A user-friendly embedded program for mesh generation is developed. The essential features in
this embedded program are:

- generating the FE-Net for square, rectangular and irregular slabs using 6 different types
of nets, Figure B-5

- generating the FE-Net for circular and ring slabs using 8 different types of nets,
Figure B-6

- It can represent an irregular slab with openings and arc boundaries using a refine mesh,
Figure B-7

- It is possible to use combined rectangular, quadratic and triangular finite elements at
the same time for the slab, Figure B-8

- It is possible to define reference points and lines on the slab, Figure B-9. Reference points
and lines are used to define the positions of girders, supports, piles, etc 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 girders, supports, piles, etc

B-7
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- You can refine the mesh in a specified region such as around supports to present the
concentration of stress, moment and settlement in this region, Figure B-10

- It is possible to optimize the dimension of FE-Net by making all elements having nearly
the same area using the option "smoothing the mesh™

- FE-Net can be displayed in separated elements, Figure B-11

-: ELPLA-D ata - [test] =] x|
: File “iew Graphically FE-Met Generation Intable  Options  Fomat  window  Help v,ﬁl
Dl .49¢ 8.=%-a_ Qaaqwa sut @ .

EIEX RN N X I Y XX T

FE-Het generation

— Generation type

Firrety

| | 14.08.04 | 1410
Figure B-5  Generation type for square, rectangular and irregular slabs
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-: ELPLA-D ata - [Example] - [FE-Net] [ _[=] x]
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Figure B-10 Refining the mesh around a specified node

== ELPLA-Data - [Example] - [FE-Het] ==

: File ‘“iew Graphically FE-MetGeneraion |ntable Options Format  ‘window  Help LI
Ay B . Syela ivolex+PFRPEF(® (FPPEFR(EL
QAaQwse . DSEsE. £wh

KN o b
Figure B-11 FE-Net in separated elements

2.9  Unit systems

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 B-12.
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: File Data ‘iew Mandata Help . §_

NEgyll EHowoAN . Swo .
REIF] s 1 EeErEem ks v s .

rUnits:

Lengh 1) el =]
Length 2 [metertnl =]
Faorce (1] W
Force [2] W
Temperature IW

Lancel | Help |

Figure B-12 Menu "Setting unit system"

2.10 Creating tasks through Wizard assistance

=l x|

ELPLA

Simple step-by-step Wizard assistance in different tasks is possible, such as creating input data,
redefining existing data or generating the net of finite elements. The Wizard assistance simplifies
the process of creating and redefining the data using the standard and familiar "wizard™ interface.
A Wizard is a series of forms in a special window helping you through a task. The Wizard is
used throughout Windows and by many Windows applications. The Wizard interface is ideal if
you want to know as little about the task as possible. With the Wizard you simply click the
"Next" button few times to carry out the task. Figure B-13 shows an example for Wizard

assistance when defining the calculation method.

B-12



ELPLA

=2 ELPLA-Data - [untitled]

S Fle Data  View Mandata Help vE_,
DE®y |l [ BOo-EB8K &t & .
QOEF| LV BEFeol 4T T .

Calculation methods

— Analysiz type

Analysiz of zlab foundation Analysis of =lab floor

S

Analyziz of system of many slab
foundations Analyzis of grid

Load... |

Save Az Cancel

| | 140804 | 1407
Figure B-13 Menu "Calculation methods" through Wizard assistance

2.11 Undo and Redo of commands

It is possible to undo and redo all commands in ELPLA-Data when defining a project. You may
wish to undo the effects of a selected command and return to a previous state, Figure B-14.

ELPLA-D ata - [Example] - [FE-Net] [ _[=] x]

File  “iew ’m‘ FE-Met Generation  [ntable  Options  Format  Window  Help vil
[0 & [E v UndoFE-Met generation ChlzZ i b | A vEQ @D\ @ IIDD j' |® ,% & @ ] |G? -

eI |--[ 3 Redo-Smooth mesh Chrl+ |' r ' ' H:-?» il .

- Select nodes... ;I
Bemove nodes
Add nodes

Slab comers by Mouze
Add opening
Add Reference points

Add Reference lines

L L LL R

Lartesian grid...

[ 14.02.04 | 13:41

|
Figure B-14 Undo and redo the commands when defining FE-Net
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2.12 Compressing data files into one file

The files of input data, intermediate results or final results for a project can now optionally be
stored in one compressed file. Instead of storing hundreds of data files, you can now have one
automatically compressed file for each project. This makes it easier to send projects to other
persons or 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, Figure B-15.

-: ELPLA-D ata - [Example] =] x|
: Fle Data View Mandata Help vE_v
D@ L . BLowBANK . & WD @,

REIF LI EErEem ks w5 .

Directory of data

— Directory of data

IE:\PHDGHAMME\ELPLA PE 3.0%

Compress project files:

= ¥ Compress input data
g

¥ Compress intermediate results

¥ Compress final results

Lancel

| 14.02.04 | 19.42
Figure B-15 Menu "Compressed project files"

2.13  Floating toolbars and icon menus

Many menu items and toolbars have been modified to make the commands easier to use:

- New toolbars have been added to ELPLA for quicker access to commonly used
commands. These toolbars can be placed anywhere in ELPLA-window or can be hidden

from view, Figure B-16

- Most of Menus and Popup-Menus in ELPLA have icons to easy identify the command,
Figure B-17
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2.14  Graphic output

- Line formats setting for ELPLA-Data and ELPLA-Graphic are the same, Figure B-18

- Max. ordinates setting for ELPLA-Data and ELPLA-Graphic are the same, Figure B-19
- Fill colors setting for ELPLA-Data and ELPLA-Graphic are the same, Figure B-20

- The boundaries between contour regions are improved to be very smooth, Figure B-21
- It is possible to draw girders in isometric view with actual size, Figure B-22

- Each girder type has a specific color to easy identify the girder system, Figure B-22

-: ELPLA-Graphic - [Example] =] x|
: File Wiew Graphic DOptions  Format  Window  Help vE_v

ZEED N .4¢Y DRLEAB|G.QAQAAQ A (£ . sutw|
l-A-# e | E@XT | @B F WA ST

<]
W o R
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Lines Color Style
ISIab boundary j _ EI
EEE—
Emnm|——-
Il!,?l Il I_!ID . ________ _I
n mao|---
Save | . . |:| ______ _
Help | Thickness [mm] ID'3 ﬂ
Slab deformetion v fead
Max. w = 19,71 at mode 2, Min. w = 14,05 at node 47
=l
KN I 2

[17.02.04 [21:31
Figure B-18 Line formats for Data and Graphic are the same setting
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-: ELPLA-Graphic - [Example] =] x|
File  Miew [Graphic Options  Format  Window  Help | _v
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Figure B-19 Max. Ordinates for Data and Graphic are the same setting
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|
Figure B-20  Fill colors for Data and Graphic are the same setting
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== ELPLA-Graphic - [Example] == R

: File Wiew Graphic DOptions  Fomat  Window  Help v§_v
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Figure B-21 Boundaries between contour regions are very smooth
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Figure B-22  Girder system in isometric view with actual size
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2.15 Diagrams

- It is easy to define the required section where a plan of the raft with the chosen section is
displayed when defining that section, Figure B-23

- It can be drawn with the diagram, a legend shows the plan of FE-Net with line indicating
the chosen section, Figure B-24

- It is possible to plot a diagram at any section of the raft, Figure B-24
- It is possible to export diagrams from ELPLA-Section to MS Excel

- It is possible to define a diagram in ELPLA-Graphic by Mouse and to send it to ELPLA-
Section, Figure B-26

-: ELPLA-Section - [Example] 2] x|
: File ‘iew Sections Options Fomat  Window  Help vé_v

Y = - = I W g P e (P

E B NS D | |

§~' M= | ( — Section in #-direction:
Section at p-coordinate [rn] |5

— Set range in x-direction:
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End range at s-coordinate [m] |1 B399

Ok I Lancel <¢ Less |

| [14.0%04 [1333

Figure B-23  Menu "Section in x-direction"
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Figure B-24  Diagram with a legend showing a plan of FE-Net
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Figure B-26  Defining a diagram in ELPLA-Graphic
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2.16 Loads

- It is possible to define a polygon load with variable ordinates to represent dam or
embankment loads, Figure B-27

- It is possible to define a line moment to represent moments from walls or line supports,
Figure B-27

- Point load is never applied in reality. 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. Now it is possible, to overcome this problem by converting the point load
to an equivalent uniform load over an appropriate area, Figure B-28

g ELPLA-Graphic - [Example] [_ 2] x]
: File “iew Graphic DOptions  Format  Window  Help vE_v

ZHEDIL . 49¢ DRLEA = 8. Qaaalx A |t eww
I-A-w e | EW X kS (B FE A ST
]

Hetkod (2)
Modulus of subgrade recctiom is calculated from soil lapers

soop

Kl _ |

| [17.08.04 [16:08

Figure B-27  Polygon load with variable ordinates and line moment
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-: ELPLA-D ata - [Example] - [Loads] =] x|
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]
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Figure B-28 Distributing the column point load over an appropriate area

2.17 Column cross-section and punching area

ELPLA

- It is possible to define column dimensions that are used to design columns for punching
and to convert column concentrated load to equivalent distributed load, Figure B-29

- Column cross-section can be drawn with column load, Figure B-29

- It is possible to draw column cross-sections in colored groups to easy identify the column

capacity, Figure B-30

- Area of punching can be displayed according to the specified code of design with column

cross-section, Figure B-31
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Figure B-31 Punching areas according to ACI with column cross-sections

2.18 Output list

ELPLA

- It is possible to open many projects at the same time in one view in the program ELPLA-
List to compare between their results, Figure B-32

== ELPLA-List - [Delaney] - [Loading]
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Figure B-32
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3 Enhancements in version ELPLA 8.1
3.1  Analysis of grid

Besides the three different analyses available in the program ELPLA to analyze foundations and
slab floors, a new analysis "Analysis of grid” is added (Figures B-33 and B-34).

-: ELPLA-D ata - [untitled] =] x]
File Data “iew Maindata Help

[De®an [SsEFFaamN=ErAEmZETs  ([eutis
BOowga

Analysis type E

Chooze one of the following Analyses:

= Analysis of system of many slab foundations

= Analysis of grid

Ok Lancel

031202 | 18:43

|
Figure B-33  Menu "Analysis type"
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g ELPLA-Graphic - [GridT est] [ [=] %]
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|
Figure B-34 Beam-Moments
3.2  Determining stresses, strains and displacements in soil

You can determine the stresses, strains and displacements in soil under the foundation in a net in
z-direction (Figures B-35 to B-38).

ELPLA can display results of stresses, strains and displacements in different forms such as:
- Soil deformation as deformed mesh, Figure B-39
- Soil deformation as vectors, Figure B-40

- Principal soil stresses as streaks, Figure B-41
- Principal soil strains as streaks, Figure B-42
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File Data “iew Maindata Help

ELPLA

=] ES

gyl |aEB . BErEsCmdls T

lewt e

BHom H A

Met of zoil elements in z-direction E
Save |

LCancel |

— Elements in z-direction:

[~ Constant element Sizes in z-direction

Mo. of elements in z-direction

|1

Element size in z-direction

Load... |
Save As.. |

Help |

i Element zize in z-direction... I

| [ 091202 | 18:52
Figure B-35 Menu "Net of soil elements in z-direction”
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Figure B-36  Z-Stresses Sigma_z
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3.3  Language of the help

ELPLA

You can define the language of the help system used in ELPLA applications. The three

languages are English, German and Arabic (Figures B-43 to B-46).
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mit bilinearem Last-Vedformmgsverhalten nach der Methode der Finiten Elemente
(FEM) berechnet werden. Es konnen Fundamentplatten mit Aussparungen, Ecken und
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Figure B-44 Help language in German
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for Windows

Program authors: M. El Gendy and A. El Gendy

ELPLA (ELASTIC PLATE} is a program for analyzing raft foundations of
arbitrary shape with the real subsoil model. The mathematical solution of the
raft is based on the finite element method. The program can analyze different
types of subsoil models, especially the three-dimensional Contimnim model
that considers any number of irregular lavers. A good advantage of this
program is the capability to handle the three analyses of flexible, elastic and
rigid foundations. In addition, the mesh of the rigid and flexible foundations can
be constructed to be analogous to the finite elements mesh of the elastic
foundation. Therefore. the three analyses can be compared easily and
correctly. ELPLA can also be used to represent the effect of external loads,
neighboring foundations, tunneling and the influence of the temperature
difference on the raft.
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Figure B-45 Help language in English
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Figure B-46 Help language in Arabic

3.4  Converting Loads

Contact pressures on nodes or reactions may be converted to applied loads on these nodes,
Figure B-47.
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3.5  Displaying axis arrows

You can display axis arrows in x-, y- and z-directions, Figure B-48.
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Figure B-47 Contact pressures on nodes as applied loads
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Figure B-48 Raft with x- and y-axis arrows
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3.6  Boring logs

The display of soil properties C and Phi is optional. This option allows displaying more borings
together, Figure B-49.

Soil colors according to German Standard DIN 4023 are considered automatically, if desired, in
the drawing of boring logs, Figure B-50.

ey "
{iE ELPLA-Boring - [gh7] = 5]
File “iew Graphic Options Format  Window Help
a4 E
=®BS0 8 @ un &
# . . o — o
Ay RE # |6 =%« AR G & @ o | &
1=
ane
=5 v lbminal v jbagn
- = [ONTEIH] [ONCIEH] "
= Itwinal Itmgral
:_ —| -to - b Im| "
- EELL]
|~ _ = 1]
= = "
== L
= = M
e P T
= ] - ENNE |Emfnc]
u' sine = = tagest
Itmima|
Itmins]
El!g, Fing d Itmimd| _I
LI
N
7T [ I3
B ? 1
7 [8. Reck [ERF (LTINS Lz,
; R Su Em ez '
LR Itmimal
1T
7 .
T b Eminz]
54 lbminal
e FE
;r S it
HERNE, bt
a1 RS
;r;x Tl
T :
T Tl Itmini|
T Tt Itm e
R ST Itn i3l
R | ’ ®
!? L} P |
T I‘; ke - LEWREE [bm ] TP me - Libkkb baie] Likbbh [bmfmi|
!?!’ Ac - EWREN |Emni] £ Boregl e - ZEUNEN Eminz] B LTTUINT Y
s LL jmima) svoun e ?| Gamo- LL ey w7y T Gamo- L1 jemgra)
Earing Ing
=i
Kl _ b

[0312.02 [19.03

|
Figure B-49 Many borings together
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Figure B-50 Boring log with soil colors according to German Standard DIN 4023

4 Enhancements in version ELPLA 8.0
4.1 Calculation methods

- Besides the eight different calculation methods available in ELPLA to analyze
foundations, a new method "Flexible foundation (method 9)" is added. This method can
be used for settlement calculations of flexible foundations such as embankments, dams or
direct loads on the ground, Figure B-51

- You can analyze system of flexible, elastic and rigid foundations together, Figure B-52
- You can determine the influence of flexible neighbor foundations or external loads of

different arts on the examined foundation. Until now only the influence of elastic or rigid
neighbor foundations could be considered, Figure B-53
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Figure B-51 Flexible foundation
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Figure B-53 Influence of flexible neighbor foundations

- You can introduce translational or rotational spring stiffness on nodes for the rigid slab
(method 8). Until now, it was possible only for methods 1 to 7. The springs can be used
for analysis of rigid pile caps, Figure B-54

- Negative contact pressure can be eliminated for methods 1 to 8, if it appears on the
bottom of the foundation. Until now, elimination of negative contact pressures was
available for methods 4, 6 and 8, Figure B-55

4.2  Soil

- Not only bilinear but also nonlinear soil deformations can be taken into account, as
example for plastic deformations at heavy loading, Figure B-56

- For all nodes the bearing capacity of foundation on a variable soil can be determined
through interpolation, Figure B-57
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4.3  Plot parameters

- Line formats can be defined and saved, Figure B-58

- The fill color can be defined and saved, Figure B-59

- Font format (size, type ...) can be defined and saved, Figure B-60

- You can define and save the maximum ordinate, length, side or diameter of symbols for
the drawing, Figure B-61

4.4  Inputdata

- The menus are extended by some explanation figures, Figure B-62

- The values of data, if desired, can be displayed on the FE-Net, Figure B-63
- The additional settlement can be defined graphically, Figure B-64

- Boring fields can be defined graphically, Figure B-65

- Boring logs can be inserted from a file, Figure B-66

- Besides the definition of girder section by moment of inertia and torsion moment of
inertia, the section can be also defined by its width and height, Figure B-67
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Figure B-58 Line formats

B-40



ELPLA

IS [=1 S

ELPLA Data - [gh?] - [Loads]
EEiIe Weiw Graphically Intable  Using formula  Options Format  Window  Help

==l

lewe

By e | A H

[a®afm =&

4t |8

DS HE|e

&- X/ B |e-

1565

Fill color

Fill color

Set color...

Caolar

Help

T
|
'
[T P P
'
'
'
T

'
'
'

==
'
'

1368 _

@
@

Kl

Figure B-59 Fill color

2]
=& x|

ELPLA Data - [gh?] - [Loads]
EEiIe Weiw Graphically Intable  Using formula  Options Format  Window  Help

l&ewe

B e | A

[a®afm =&

=R

DS HE|e

&- X/ B |e-

o = o
(=8 — [5}
2| ol
= 5| 3
(SN (]
o
) D —
o
T T T
I I I
[ i -
1 ol ] o

........... ] 2
T — I 3 T
_. ' I ol
' ' I

RS S I
v h i
I I I
) El 1 —_—

: | ]

e
I I I
' . I
) | !

. i e T
[ ! !
P8 i &

1 — 1 =

El 1 — A
| i i t |2 & l
o 5 |® g |

- T Tt T T i T T 5 =] R I L | R i [
1 1 ' s o] il
1 1 1 o 1
' [ o < g .

i el i o g & i3] oo [l
1 i i ® e 5 i
I I B £ & I

oL - = R I,
1 o ] =] . (=
1 o [ L )
- ! ]

-~ "1 | R ' T
® @

) | I \

- - -1-r--
! ] | i
il T i : il

R N S .
\ I _ _ | | | R I
i J I i i I I Coo |

I | U S e et [y S
1 w 1 LI-T 1 1 1 o w
- 1 LoE I I | 2 2

L T B . U ASUDUD NUPUY SRy PR ILUDS Sy L S -
h \ T ] T h T T
e e e @

' ' I ' I I | - |

B BT e R e e T -
! | | | | | A !

[ T — [

Kl

Figure B-60 Font

B-41



ELPLA

IS [=1 S

==l

L
—[=]x]
==l

1315

26.10.01 |

B-42

ELPLA Data - [rigid] - [Spring supports]
EEiIe Weiw Graphically Intable Options  Format  ‘window  Help

la@af® = afb2dl =l

o 2
2 gl 2
m
al ™ @
a9 | .@ — il = &
—
5 - = 3|
— E E @
o o i)
v gl vl S
o
p———— - [
' ' ' ' = ' | H Tz - &
= ! ! | — ! - - o
3 3 L—
Ef) ! | \ =T z Tl
|- -~ —--1---a EEELEEEE s
' ' I = ' ' ' = @
1 1 1 1 1 1 1 =)
5 El
' ! ! | E ! ! !
' | | | | | | an
m D —
' ! ! | ! ! !
L] oo fof
L T 4 4 T Nl
1 =1 1 = 1 1 1 | -
' s | b 1 1 1 3
i i i = i i i 2| o =
e ebLooio -2 =] _v:_..-.r:-.,u: a o &_
] ' i 2 ' ' | = < E
' ! | | ! ! ! =
, : : : E : : : =] b=
} - - L L___1___1 RS U U
v I | I 2 1 1 | i H g
1 ' ' 1 m ' ' ' = w
1 I I | = I I I [<5) T o [ £
' L I ' b L L I — =3 ‘H = 3 —
i ety =] i e T T < o %ﬁ 4 2 g
1 1 1 1 N e 1 1 1 a o = .m b=l jiil jiil W.
w5 = = g & & & -
' | | = B S | | | [ = ___ I 5 ® ® 5
R G = s [ T T S o — W..m W 2 £ £ < e
, : : M 52 : : : o e B | — i - Z S =2 ol
' ' ' i © B ' ' ' A = o o o =2
L] z ‘=3 £ 5 8 =
| .. fd £ [ T R B o = s El S & 2 &
T Ta T i = T T T s i - S
' A [| = [ ! ! ! : = — B
' ! | ! ! ! ! M ) o .m- . ) : :
' i l | | l | i \ - e e G
1 1 1 1 1 1 1 1 1 1 o =y 1 1 1
' ! ! ! ! ! ! ! ! ! ! M — | . - e e
- --r---r---T---q---q-------dm---m---r---r---r---To- - W= — M e R b T T
' ! . h h \ \ ! ! ! ! \ — = S T
1 ' ' ' ' ' ' ' ' ' ' ' = .2 . 1 1 1 | 1 |
1 1 1 1 1 1 1 1 1 1 1 1 1 bm_hD. o i e e e e e |
e S S S - [l B R
o | ' ' ' ' ' ' ' ' [ 1 m - ---r--a---r--a---r--a
' ! ! ! ! ! ! ! ! ! 1 = \ h ! h ! h
o Bl |-
1 ' | | ' ' ' ' ' ' 0 =} L n . R R Y S Y S |
' ! ! ! ! ! ! ! ! ! ! ! [<5] = f ! \ ! \ ! \
' ! ! ! ! ! ! ! ! ! ! ! — 9 ..,D £ A T L T R
> o —| -
> = il
= ot
_FiT HHR =

Figure B-62 Menu with explanation figure




ELPLA

=
|5 x|

ELPLA Data - [gh7] - [Loads]
EEiIe Weiw Graphicaly |ntable  Using formula Options Format Window  Help

B-43

0257 &

02/09/01 |

L 0 x| %] 4] L
|| o] @
5 e
5
=
2
& &
2 B 2
] K @
@ 4| 8| B 2 g
o Al al = g
2 |_|_|_| g T T T T T T T n n —
= Lo _ — R A S A
M .-._|..u_|-._|.A I w | Lo
af T T 1B |_ af m m .
= —— il - - = ! ! - + 4
| Lo 0k ! 3 " .
i L 2,, & . = : RS
= 'y | H Biiig R @ i< L
YR = =2 T P — R £— [ !
I ® | K Hieizs LT =) =l & Do
- BEESE3 L c My boodod
& I 1 | Bossbb Pl > Hs & !
I s REE RN bt = HT M :
= [ | m m m“
a i | T Hoa
| - R e ] - N o .m w |
Mm 5 N :T-_iT*Lq: % ] £ M
— Lo B 2
— e s I s B = i
i S —————— o B=
B | LE L _.m+_:_1:_1-_,dmi_:_T-_i_:_m: © o TH
—|™ o e e e =
- e O O o et O o S > Hiom
oo, — 5 m o| | B
(@] o
Sk A @mET

Figure B-64 Defining additional settlements




ELPLA

o= ELPLA Data - [gh7] - [Boring fields] M= ER
E File Weiw Graphically Intable Borngfields Option:  Format window  Help - |ﬁl|1|

Dl |28 8 s~ At |aaalv ol el
AN AR

=l
kN
.-
e — Ll b-
Lo T BRNz(000, 1100y |
B Doinc o boingflds K|

Define of boring fields:
0y Ok |
Field of boring Ma. -
_
Lancel |

Help |
=l
KN L b
[%[m]=575 ¥ [m]=14.45 04/08/01 | 05:36 ¢
Figure B-65 Defining boring fields
{sE ELPLA Boring - [gb7] =17] =
File “eiw Data Graphic Options Fomat  Main data Window  Help
== I-1S Es lew &
|48 [=E%waA slla®an -G
[~
Open
sk [ 03 = o 2
E
" IterTest i Anialload S
e I
~Boring Mo. 2 from 4 borings: raft34 i
rLayer Mo. 1 from 1 layers: Sal ﬁ
~Sail and rack symbols: Soll B
ain soll type 1 G, Gravel target] i
I ain goil type 2 I o syrmbe IL
Submain soil 1 I Mo symbe . Fijg ST I W I
Subrnain soil 2 I o symbe —
Color IM Files of type: ISmI data [*BAL) j Cancel |
Short text IG |
Layer copy Layer insert | LLapen delete | -
— Boring insert: x-coord?nate of bor?ng [m] I
4|. = Fram e y-coordinate of boring [m] I
Boring delete | Label of boring |32
4 | I -
Ok | Lancel | Mew Help |
=
KN ] jua|
[ 0209401 [0z:01 .

|
Figure B-66 Inserting the boring log from file
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= ELPLA Data - [gh7] - [Girders] M= ER
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Figure B-67 Defining the girder section by width and height

ELPLA

- The stiffness of girders those have T/ L-section can be simulated on 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 determined as in DIN 1075 or EC 2, Figure B-68

- When defining a set of data (for example FE-Net), another data with this set can be

displayed - for example FE-Net with loads and boring locations, Figure B-69

- The date can be defined from the computer calendar, Figure B-70

- When all data sets are defined and saved, changes are carried out to one set, the data that
are affected by these changes can be automatically fixed (for example the data those are
set outside the FE-Net), Figure B-71

- It is possible to import or export data to MS Excel, Figure B-72
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Figure B-68 Defining the girder of T/L-section
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Figure B-69 View grouping data
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Figure B-70 Defining the date from computer calendar
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Figure B-71  Fixing data outside FE-Net
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Figure B-72  Exporting and importing data to MS Excel

45 File list

ELPLA

- Not only all project data can be deleted but also intermediate results or final results can
be separately deleted, Figure B-73

- Deleted files by ELPLA are sent to the recycle pin, Figure B-74

- It is possible to sort ELPLA-files according to project identification data (file name,
description, date and project), Figure B-75
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o= ELPLA Data - [Test] =] x|
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Figure B-73  Deleting intermediate and finial results
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Figure B-74  Sending deleted files to recycle pin
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o= ELPLA Data - [gb7] =] x|
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Figure B-75 Sorting ELPLA-files
4.6  Templates

- Templates for different types of FE-Net are available, Figure B-76

Efile Weiw FE-Met |ntable Options Format window Help _|5’|1|

INEENE alajaf™ = a |
[~
@ ]
Iregular slab Square zslab  Rectangular slab |
Circular zlab FRing slab
=l
Kl = b

Figure B-76  Templates for different types of FE-Net
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4.7  Graphic
- The limit depth can be drawn, if desired, beside its corresponding boring log, Figure B-77

- When drawing a group of boring logs or limit depths in one presentation, the user has the
possibility to choose the sequence of boring logs or limit depths (for example boring 6 at
the left, boring 1 at the right next to it, boring 3 at the right next to boring 1 etc.). So the
user can draw subsoil sections, Figure B-78

- The intensity of numbers on the contour lines can be decided through a writing factor,
Figure B-79

- Legend for the maximum ordinate is inserted for results in isometric view, distribution of
results in the plan, results as circular diagrams, deformation and principal moments as
streaks, Figure B-80

- When studying the effect of neighbor foundations, all foundations can be drawn with data
or results in one representation, Figure B-81
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Figure B-77  Limit depth beside boring log
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== ELPLA Graphic - [gb7] [ _ (=] =]
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Figure B-80 Legend for maximum ordinate
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Figure B-81 Drawing a group of foundations with data
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- You can draw a group of data with results or a group of data together in one presentation
(for example contour lines of settlements with loads and slab thickness, or loads with
boring locations), Figure B-82

- When defining view angles about x-, y- and z-axis for a drawing in three-dimensional,
the drawing is previewed on a small menu before displaying it on the screen, Figure B-83

- New expressed symbols for boundary conditions and supports are presented, Figure B-84

- If the system is symmetrical, the symbols of symmetry will be automatically drawn,
Figure B-85

- The graphical drawing can be copied in Metafile-Format to Clipboard and then inserted
directly to other Windows-programs, Figure B-86

== ELPLA Graphic - [bm2] M= ER
File Wiew [Graphic Option: Faomnat  Window  Help

ZH S50 & a2t DARL.EA RS || s« AD e @
| I-M-w-—-0-|&@xXW- &-F- Bl W W-0-
la®aa@ln -|a|%

Yiew grouping E d

Select items to be displayed:

[1 5lab numbering
[ Coordinates x/y
Methoa (3

Varlable Mogulus of Subqraes Reacdon O Elemen_t groups

e [[] Slab thickness Lancel

Loading

[ 2= s Eonng locations
i

i

Help

Moments my N mm]
MaE my - 1A% cHoae 5. ME my - —154T Jopoae A3

KQ| I I
| | 04709401 [oB:11 s

Figure B-82 Drawing data and results in one presentation
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Figure B-84 New expressed symbols for boundary conditions
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Figure B-85 Drawing symbols of symmetry
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Figure B-86 Copying the drawing to clipboard
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4.8 List

- It is possible to export results to MS Excel, Figure B-87

- It is possible to export results to MS Word, Figure B-88

- A new user interface for the program ELPLA-List is developed. The user can deal with
different results in different windows at the same time, Figure B-89

- With project Explorer it is possible to swap between data and results easily, Figure B-90
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Figure B-87 Export results to MS
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== ELPLA List - [gh7] - [Node coordinates]
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Figure B-88 Export results to MS Word

== ELPLA List - [gb7] M= ER
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Flgure B-89 Many windows of data and results in ELPLA-L.ist
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Figure B-90 Swapping between data and results

4.9  Languages

ELPLA

ELPLA is available in three languages: English, German and Arabic. An exchange of data for the

three versions is possible with full compatibility .

4.10 Boring log

The new separate program ELPLA-Boring is developed. By the program the user can define

boring logs graphically and draw limit depths, Figure B-94.
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Figure B-94 ELPLA-Boring
411 ELPLA-Editor

A new separate program ELPLA-Editor is developed. The program is a simple editor program
and can deal with text files that are created by ELPLA, Figure B-95.
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4.12 Group functions

- The 7 separate programs ELPLA-Data, ELPLA-Solver, ELPLA-Graphic, ELPLA-
Section, ELPLA-List, ELPLA-Boring and ELPLA-Editor can run independently of each
other or as a group, Figure B-96

- All program menus are represented also by icons (Toolbar), Figure B-97
- Page setup (portrait format, landscape format, printer, ... ) is saved separately for each of

the programs ELPLA-Graphic, ELPLA-List, ELPLA-Section, ELPLA-Boring and
ELPLA-Editor, Figure B-98

- The user can connect directly through ELPLA with ELPLA-Website in Internet, Figure
B-99
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Figure B-96 ELPLA-Graphic alone
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- The computer knows the files of the ELPLA-project automatically. Running the program
can be carried out by clicking on the icons of the files *.PO1, *.PO2 or *.BAU, Figure B-

100
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Figure B-100 Running ELPLA by clicking on project icon

4.13 Help file

- The help file in HTML-Format contains the text of the user’s guide, Figure B-101
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Figure B-101 Help file in HTML-Format
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Self-Adaptive Mesh Wizard

1 Self-Adaptive Mesh Wizard

The Self-Adaptive Mesh Wizard is a tool that helps the user for generating finite element
mesh with better element/ node distributions. The wizard is used to regenerate the finite
element mesh for slab floor and raft problems. The new mesh will be generated based on the
strain energy distribution. The self-adaptive technique used in this wizard reduces general
system error besides enhances stress distributions. Adaptive mesh is generated either by using
Delaunay generation or by using Grid-based generation (Figure 1).

Although the Self-Adaptive Mesh Wizard works with ELPLA Limit Edition, it is
recommended to be used with ELPLA professional edition because the adapted mesh resulted
from this wizard always has more than 300 nodes.

Note:
This wizard does not analyze any project. The project must be analyzed before running this
wizard. Also the adapted project must be analyzed again after running the wizard.

a-Original Mesh

b-Adaptive mesh (Delaunay generation)

c-Adaptive mesh (Grid-based generation)
Figurel Two types of adaptive mesh generation: Delaunay generation and

Grid-based generation



Self-Adaptive Mesh Wizard

Figure 2 shows the first form in the wizard which contains the following options:

Open Project

Displays the name and path of the selected project. You may type in the name and path of a
project or choose a project using the “Browse” button.

Browse
Displays a dialog box you can use to browse to a project.
Recalculate Mesh Boundary

The Self-Adaptive Mesh Wizard can not detect any change made to the mesh boundary after
generating mesh. For example, removing node from mesh will produce opening that can not
be detected from the original mesh boundary. In this case, the “Recalculate Mesh Boundary”
check box must be selected to ignore the original mesh boundary and create a new mesh
boundary according to the last mesh modification.

Help

Displays the help topic for this step. Also pressing F1, gives the same action.
Cancel

Cancels previous actions and closes the Application Wizard.

Back

Moves to the previous step.

Next

Moves to the next step.

Finish

Accepts any selections that have been entered and the defaults for the remaining steps, then
creates the adaptive mesh.

Self-Adaptive Mesh Wizard |

Open Praject:
| C:%Program Files\ELPLAS. 04datasE xample, POA[ Browse... |

¥ Recalculate mesh boundaries

Help | LCancel < Back Hest » Einizh

Figure2  “Project” Form
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The next form of the wizard is the “Generation Type” form. There are two types of mesh
generation: Delaunay and Grid-based. Mesh optimization options are only available for
Delaunay generation.

Smoothing mesh

By the “Smoothing mesh” option, the dimension of FE-Net can be optimized by making all
element sides around each node having nearly the same length.

Directing border elements

By the “Directing border elements” option, all elements on the slab borders can be directed
and arranged (see ELPLA-Data User’s Guide for more details). This command 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.

Element dimension parameters defined in the next wizard form depends on the generation
type as follow:

Delaunay Generation

In the Delaunay generation (Figure 4), the minimum angle, element circumradius and
minimum element circumradius are required to define.

Grid-Based Generation

In the Grid-based generation (Figure 5), the element size (length/width) and minimum
element size (length/width) are required to define.

Sell-Adaptive Mesh Wizard |
-Generation type -Mesh optimization
T [~ Smoothing mesh
R B R
i ‘1{ N +- af‘ o [T Directing border elements
K-+ - -+ - 4
T A A B
- ¥ - -
LA I S Y
1 b 1
LCancel ¢ Back MHest » Einizh

Figure 3 “Generation Type” Form
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Self-Adaptive Mesh Wizard

-Generation parameter
Mir. angle theta [°] |3|:|—
Elernent circurnradiuz r [m] I‘I—
Mir. element circurmradiuz rmir [m] IW

Hep | Cancel | cBack [T HER

Figure 4  Delaunay generation parameters

Self-Adaptive Mezh Wizard

-Generation parameter
Element zize [lengths width] adb [m]

Min. element size [length, width) adbrmin [m]

Help | < Back I

LCancel |

Figure 5  Grid based generation parameters

Adaptive Project

The last wizard form shown in Figure 6 displays the name and path of the output project. For

selected project name, e.g. ProjectName, the wizard automatically displays an output name,
e.g. ProjectName_Adaptive. You may type in the file name and path of the output project.
You can also use the “Browse” button to navigate to the location where you want to save the
project.

Sell-Adaptive Mesh Wizard |
~Save Project &
File name: | Example_adaptive. P01
Location: | C:AProgram FilestELPLAT. O Browse. . |
Help | LCancel | ¢ Back I Hewt » Einizh
Figure 6  Grid based generation parameters



Self-Adaptive Mesh Wizard

2 Samples for adaptive mesh

For the mesh of Examplel (Page 1), page 2 shows the adaptive mesh using Delaunay
generation while page 3 shows the adaptive mesh using Grid-based generation.
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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

Files 1,2, 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

the
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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
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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

]
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. ! !
1 ] 1 1
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
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== 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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§ File ‘iew Grapl ly  FE-Met Generati Intable  Options  Fo Window  Help

Q@& Qo &a SRR

De W &8 =% A
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B
|
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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
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Lo -
-
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[#[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.

C-29



ELPLA-Data

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
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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 I11: 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
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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.

Illustrative 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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LCancel
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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
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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 Gy 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 =

Load... |

Save | LCancel | Help | Save bz |

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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i i ELPLA-Boring - [gb6]
§ File “iew Data Graphically Options Format  Window  Maindata  Help
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Soil data x| :I
—Boring log Mo. 1 from 3 boring logs:
—Layer Ma. 1 from 4 layers: 1
e e e e - |~ | -
tontoilvect I-L Suchen in: aten [H:§ gl vl
Main zail type 2 I- —
= faluk]
Submain soil 1 I- "— 3‘34 1 |2D
Submain soil 2 |' o] oS 1 {120000
e
Caolor I- e 7 ] ID
Short text N == R
e b o
| R =
Layer copy |
Dateiname: I Oifnen
D ateityp: i * - oo
Boring log copyl Bay CeEbE | 5o data EAU) = —IAbeEChen
: ¥ From afile | COOMOEETT | | =00
Boring delete | Label of boring log IE‘PN‘I—
Sk | IS
Ok | Lancel | Hew | Help |
IO [T T o - TITRRrmET s T
=i
KN . o

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]-
KN . o

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.

C-67



ELPLA-Data

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.
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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

C-85



ELPLA-Data

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
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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.

C-90



ELPLA-Data

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

DEEs QaanEe . & wh(e
DR FEIER 1 .
=
=
-]
4] _ i

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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Figure C-126 Division of interpolation zones (hnumbering of boring b)
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Figure C-129 Division of interpolation zones (humbering of boring e)

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).
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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”.
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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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Table C-8

ELPLA-Data

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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Table C-10  Shortcut keys of In table-Command for embedded programs

ELPLA-Data

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™

C-121



ELPLA-Data

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"
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Table C-17

Shortcut keys of Format-Command

ELPLA-Data

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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1 An Overview of ELPLA-Solver

When project data were defined and stored, ELPLA-Solver can carry out many calculations and
finally solve the system of linear equations. The calculation steps, which are carried out by
ELPLA-Solver, can be listed as follows:

Assembling the load vector

Preparing the calculation

Determining the ultimate bearing capacity
Determining the limit depth

Determining the modulus of subgrade reaction
Determining flexibility coefficients of piles
Determining flexibility coefficients of the soil
Determining flexibility coefficients for system of rafts
Assembling the soil stiffness matrix

10 Influence of neighboring foundations on settlements
11 Influence of the temperature change on raft

12 Influence of additional settlements on raft

13 Assembling the girder stiffness matrix

14 Assembling the slab stiffness matrix

15 Solving the system of linear equations

16 Iteration process

17 Analysis of the rigid raft

18 Analysis of the flexible foundation

19 Performing the nonlinear analysis

20 Performing the nonlinear analysis of piled raft foundation
21 Determining deformation, internal forces, contact pressures
22 Design of the slab

23 Determining displacements, stresses and strains in soil
24 Analysis of the plane frame

25 Analysis of the plane stress

26 Computation of all

O©oo~NoO ol WwWwN -

All results are saved as ASCII-format in separate files and can therefore be read with any text
editor. The file format is straightforward so that an interface for any self-developed or
commercial package can be easily used.

2 Description of ELPLA-Solver

ELPLA-Solver is a 32-bit, analysis and design software product that operates under Microsoft
Windows 9x/ NT/ ME/ XP. The common "what you see is what you get" of Windows
applications makes it easy to learn how to use ELPLA-Solver, especially if you are already

familiar with the Windows environment.

ELPLA package consists of 7 separate programs. The programs can run independently. The
name and short description of the seven separate programs are given in Table D-1.
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The usage of ELPLA 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 5 separate programs
ELPLA-Graphic, ELPLA-Section, ELPLA-List, ELPLA-Boring and GEOTEC-Editor.

Table D-1 Names and descriptions of the 7 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 Simple word processing program

In order to use ELPLA-Solver, first the user must define the project data by ELPLA-Data. Table
D-2 gives a list of files, which are read or created by ELPLA-Solver. The files can be classified
in four groups.

Table D-2 Names of file groups

Group Saved from the program
A Main data files ELPLA-Data

B Project data files ELPLA-Data

C Intermediate result files ELPLA-Solver

D Final result files ELPLA-Solver

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

Table D-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
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B Project data files
Filename Contents
* POl System data (Analysis of isolated raft)
* .PO2 System data (Analysis of system of rafts)
*. 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 Net of soil elements in z-direction
* PIL Data of piles
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C Intermediate result files
Filename Contents
*.PL3 Indicators for old/ new nodes
* PL4 Area around nodes
*. PL5 Node type and node art
*. PL7 Element areas
*. PL9 Node coordinates, element types and element groups
*, PC3 Groundwater pressure on the raft
*. PC4 Overburden pressure
*, PC5 Load vector (Part 1)
*. PC6 Load vector (Part 2)
*, PC7 Foundation properties
*. PC8 Average contact pressure, eccentricity and area of slab
*. PC9 Coordinates of element centers
*. P33 Vector of supports/ boundary conditions
* Pll1 Vector of contact pressures (lteration method)
*. PI2 Flexibility band matrix (Iteration method)
* PT2 Load vector due to temperature change
*. PP2 Load vector due to neighboring foundations
*. QUB Main ultimate bearing capacity (qp)
*, PW2 Main moduli of subgrade reactions (Kb)
*. GF1 Girder stiffness matrix
*. PE1 Soil stiffness matrix
*, PE2 Load vector due to reloading
*.PD1 Flexibility soil matrix for loading for raft
*. PD2 Flexibility soil matrix for reloading for raft
*ji. PD3 Flexibility coefficients of raft j due to contact pressures of raft i
* FP1 Flexibility soil matrix due to end bearing of piles for loading
*. FP2 Flexibility soil matrix due to end bearing of piles for reloading
*. FP3 Flexibility soil matrix due to skin friction of piles for loading
*. FP4 Flexibility soil matrix due to skin friction of piles for reloading
*. FP5 Stiffness vector of piles
*. PF1 Slab stiffness matrix
*, PF2 Load vector from special cases
* PGl Deformation vector (w, Ox, 6y)
*, PS1 Deformations of the rigid raft (wo, tan Oxo, tan Oxo)
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D Final result files
Filename Contents
* PT3 Displacements due to temperature change (st)
*. PP3 Settlements due to neighboring foundations (Se)
*. PV2 Load vector due to additional settlements
*, LD1 Limit depth
*. GH1 Internal forces of girders
*. QUN Ultimate bearing capacities at nodes (qui)
* PW1 Modulus of subgrade reaction (ks)
* PH1 Settlements (s)
*. PH2 Contact pressures (q)
*. PH3 Moments (my)
*. PH4 Moments (my)
*. PH5 Moments (Myy)
*. PH6 Shear forces (Qx)
*, PH7 Shear forces (Qy)
*. PH8 Settlements due to reloading (Sw)
*, PH9 Overburden pressures (Qu)
*, H10 Support reactions (V)
* H11 Support reactions (My)
* H12 Support reactions (My)
* H13 Reinforcement of the slab (Asx1)
*. H14 Reinforcement of the slab (Asxz)
* H15 Reinforcement of the slab (Asy1)
*. H16 Reinforcement of the slab (Asy2)
* THX Rotations about x-axis (0x)
* THY Rotations about y-axis (0y)
* THZ Rotations about z-axis (0;)
*U X X-Displacements in soil (u)
*V_.Y Y-Displacements in soil (v)
*W Z Z-Displacements in soil (w=s)
*S X X-Stresses in soil (ox)
*S Y Y-Stresses in soil (oy)
*S Z Z-Stresses in soil (c7)
*TXY XY -Shear stresses in soil (Txy)
*TXZ XZ-Shear stresses in soil (Txz)
*TYZ YZ-Shear stresses in soil (1yz)
*VAX X-Strains in soil (&x)
*VAY Y-Strains in soil (&y)
*VAZ Z-Strains in soil (g;)
* VXY XY -Shear strains in soil (yxy)
*VXZ XZ-Shear strains in soil (yxz)
*VYZ YZ-Shear strains in soil (yyz)
*. PPU Punching results
*. FP6 Settlement vector of piles
*. PEI Pile loads and displacements

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

Next paragraphs describe the purpose and function of each ELPLA-Solver command.
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3 Starting ELPLA-Solver

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

-: ELPLA-Solver - [untitled] M= E
§ File  Calculation  Wiew  Help

2 |§

[28.01.05 EZE

|
Figure D-1  Introduction screen of the program ELPLA-Solver
The menu head of Figure D-1 contains the following four commands:
File
Calculation
View
Help

After clicking one of the four menu commands other sub-commands or options become
available. The four menu commands and their sub-commands are presented and described in the
following paragraphs 4 to 8.
4 File Menu
The File Menu commands are:

Open

Files1, 2, 3,4
Exit
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4.1  File Menu-"Open" command

By clicking "Open™ command the current project is closed, if one is loaded, and an existing
project is opened. Figure D-2 shows "Open" Dialog box used to open a specified project.

ELPLA is used to analyze not only an isolated raft but also a system of rafts. Therefore the
program can read two types of file names. One has the extension PO1, which represents the
isolated raft and the other has the extension PO2, which represents the system of rafts.

Lok, jr: I — Exampled j gl I
Hame | Size | Tupe | b odif
Egﬁ H12 1B ELPLA system of foundations 0/
1KBE  ELPLA Project 00
HaZ 1KB  ELFLA Project 010
4| | ]
File narme: | hal Open I
Files of type: |ELPL&-fiIes *PO1,=F02) j Cancel |

Figure D-2  "Open project” Dialog box

4.2  File Menu-""Files 1, 2, 3, 4" command

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

Here the current project is closed and ELPLA-Solver is quitted, Figure D-3.

Program end

@ Program exit!
Cancel |

Figure D-3  "EXxit" Message box

5 Calculation Menu

The Calculation Menu is the main menu, which is used to carry out the problem analysis. The
Calculation Menu commands are:

Assembling the load vector

Preparing the calculation

Determining the ultimate bearing capacity
Determining the limit depth

Determining the modulus of subgrade reaction
Determining flexibility coefficients of piles
Determining flexibility coefficients of the soil
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Determining flexibility coefficients for system of rafts
Assembling the soil stiffness matrix

Influence of neighboring foundations on settlements
Influence of the temperature change on raft

Influence of additional settlements on raft

Assembling the girder stiffness matrix

Assembling the slab stiffness matrix

Solving the system of linear equations

Iteration process

Analysis of the rigid raft

Analysis of the flexible foundation

Performing the nonlinear analysis

Performing the nonlinear analysis of piled raft foundation
Determining deformation, internal forces, contact pressures
Design of the slab

Determining displacements, stresses and strains in soil
Analysis of the plane frame

Analysis of the plane stress

Computation of all

Calculation Menu-""Assembling the load vector' command

By "Assembling the load vector" command the load vector is assembled for all calculation
methods. When this command is chosen, "Foundation properties” list box appears as shown in
Figure D-4.

Aszzembling the load vector

— Summarny of loading:

Summary of loading

Slab weight Te [EN] = 0,0
Force on =lab Pa [EN] = 173926, 5
Groundwater force Pur [EN] = z031,Z2
Total load (P = Pe + Pa - Pu) Po [EN] = 15835, 2
Groundwater pressure on slah Qw [kEN/wmz] = 1z,000
Awerage Contact pressure Qo [EN/mZ] = 93,905
Sum Mz from loads Mx [EN.wm] = 7035,030
Sum My from loads My [EN.w] = -6673,037
Foundation properties

Eccentricity of loading in x-direction eX [em] = -4z ,0Z
Eccentricity of loading in y-direction By [cm] = 44,26
Moment of inertia of slab about x-Axis Ix [md] = 29z23,08
Moment of inertia of slab about y-Axis I+ [md] = 3423, 36
Product of inertia Ixy [md] = 266,19
Area of slab A [mz] = 169,27
Volume of slab w [m3] = 54,63
Groundwater prezzure. . | Overburden pressure. . | Help |

Figure D-4  "Foundation properties" list box

Overburden pressure and groundwater pressure can be also displayed and edited. Clicking
"Overburden pressure™” and "Groundwater pressure” Buttons can edit these pressures. Figure D-5
shows the Dialog box that appears when "Overburden pressure" Button is clicked. In this Dialog
box the overburden pressure can be edited.
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Owerburden pressures E
Baring | Owverburden H i
Mo. Fressure
| [
[] [kM/m2]
1 35,300
2 33,300 et
3 35,300

Figure D-5  "Overburden pressures” Dialog box
5.2  Calculation Menu-"Preparing the calculation™ command

By "Preparing the calculation” command the optimization of band width is carried out and the
load vector is assembled for plane frame and plane stress analyses.

5.3  Calculation Menu-""Determining the ultimate bearing capacity’ command

By "Determining the ultimate bearing capacity” command determining the ultimate bearing
capacity is carried out. When clicking this option, the program calculates the ultimate bearing
capacity and the following menu in Figure D-6 appears. In this menu the main ultimate bearing
capacity qg» of each boring is displayed. In the menu of Figure D-6 the ultimate bearing
capacities of borings can be redefined, if desired. By clicking the Button "OK", the main
ultimate bearing capacities are considered. After that the program calculates the ultimate bearing
capacities qui at all nodes through interpolation or according to the subareas method whenever is
applicable (Figure D-7). In the menu of Figure D-7 the ultimate bearing capacities qu at nodes
are displayed and can be redefined, if desired.

M ain ultimate bearing capacity gb E

Baring | Ultimate bearing capacity
Mo.

q
| KN/m2
1 [kh/m2] LCancel
T50.1
1501 Insert
150.1
1501 Loy

1752.8

| = | P —

Delete
1

Help

Hulddig

Excel

Figure D-6  Main ultimate bearing capacities of borings g
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Maode | Ulimate bearing capacity | = |[§ i
Mo. at node

| qul e

[ [kM/mz]

1 150,100

2 150,100 Ll |
3 150,100

4 150,100 Lopy |
5 250,269

5 150,100 Dilete |
7 150,100

B 250,269 e

g 350,437

10 150100 Al |
11 150,100

12 250 2eal Excel |

Figure D-7  Ultimate bearing capacities at nodes qui
5.4  Calculation Menu-""Determining the limit depth’ command

By "Determining the limit depth” command the limit depth for the soil layers is determined for
layered soil model.

5.5  Calculation Menu-"Determining the modulus of subgrade reaction" command

By "Determining the modulus of subgrade reaction” command determining the modulus of
subgrade reaction is carried out for the following calculation methods:

Constant modulus of subgrade reaction (method 2)
Variable modulus of subgrade reaction (method 3)

The methods for determining the modulus of subgrade reaction are:

Modulus is defined by the user
Modulus is calculated from isotropic elastic half-space soil medium
Modulus is calculated from layered soil medium

When clicking this option, the program calculates the modulus of subgrade reaction. Then the
following menu (Figure D-8) appears. In this menu the average modulus of subgrade reaction
ksm of each borings is displayed. In the menu of Figure D-8 the average moduli of subgrade
reactions for borings can be redefined, if desired. By clicking the Button "OK", the average
moduli of subgrade reactions are considered. After that, the program calculates the moduli of
subgrade reactions ks at all nodes through interpolation or according to the subareas method,
Figure D-9. In the menu of Figure D-9 the moduli of subgrade reactions ks at nodes can be
redefined, if desired.
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Baring Average moduluz of subgrade
Mo. reaction > 2
[l_] ksm LCancel |

[kM 3]
1 54641 Inzert
2 3065.2 4'
3 23689 ﬂ
_ e |
Figure D-8  Average modulus of subgrade reactions of boring ksm

Mode | Modulus of subgrade reaction at | | |3
Mo node = 4
[l_] ks LCancel |

[lkM/m3]

1 54641 Inzert

2 54641 4'
3 54641 Copy |
4 54641

3 54641 Delete |
£ 54641

7 54641 Hew |
8 54641

9 54641 Help |
10 53954

11 51948 = Excel |

Figure D-9  Modulus of subgrade reactions at node ks

5.6

By this command assembling the flexibility matrix of piles is carried out.

5.7

ELPLA-Solver

Calculation Menu-""Determining flexibility coefficients of piles’ command

Calculation Menu-""Determining flexibility coefficients' command

By "Determining flexibility coefficients" command assembling the flexibility matrix is carried
out for the following calculation methods:

5.8

Modification of modulus of subgrade reaction by iteration (method 4)
Modulus of compressibility (half-space, method 5)

Modulus of compressibility (Iteration, method 6)

Modulus of compressibility (Elimination, method 7)

Rigid raft (method 8)

Flexible foundation (method 9)

Calculation Menu-""Determining flexibility coefficients for system of rafts"

command

By "Determining flexibility coefficients for system of rafts” command assembling the flexibility

matrix for system of slab foundations is carried out.
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5.9  Calculation Menu-"Assembling the soil stiffness matrix" command
By this command the soil stiffness matrix is carried out for the following calculation methods:
Modulus of compressibility (half-space, method 5)
Modulus of compressibility (Iteration, method 6)
Modulus of compressibility (Elimination, method 7)
Rigid raft (method 8)
5.10 Calculation Menu-""Influence of neighboring foundations on settlements' command

By "Influence of neighboring foundations on settlements” command determining the settlements
due to influence of neighboring foundations is carried out for the following calculation methods:

Modification of modulus of subgrade reaction by iteration (method 4)
Modulus of compressibility (half-space, method 5)
Modulus of compressibility (Iteration, method 6)
Modulus of compressibility (Elimination, method 7)
Rigid raft (method 8)
Flexible foundation (method 9)
5.11 Calculation Menu-"Influence of the temperature change on raft" command
Determining displacements due to temperature change is carried out.
5.12 Calculation Menu-""Influence of additional settlements on raft"* command
Determining the influence of additional settlements is carried out.
5.13 Calculation Menu-""Assembling the girder stiffness matrix" command
Assembling the girder stiffness matrix is carried out when girders are in the slab.
5.14 Calculation Menu-""Assembling the slab stiffness matrix' command
Assembling the slab stiffness matrix is carried out for the following calculation methods:
- Linear contact pressure (method 1)
- Constant modulus of subgrade reaction (method 2)
- Variable modulus of subgrade reaction (method 3)

- Modulus of compressibility (half-space, method 5)
- Modulus of compressibility (Elimination, method 7)
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5.15 Calculation Menu —""Solving the system of linear equations’ command
Solving the system of linear equations is carried out for the following methods:

- Linear contact pressure (method 1)

- Constant modulus of subgrade reaction (method 2)

- Variable modulus of subgrade reaction (method 3)

- Modulus of compressibility (half-space, method 5)

- Modulus of compressibility (Elimination, method 7)

5.16 Calculation Menu-"Iteration process' command

When choosing the command "lteration process”, the iteration process for analyzing the isolated
raft (methods 4, 6) or system of rafts is carried out.

Iteration parameters
The iteration process continues until one of the following conditions is met (Figure D-10):

- The accuracy number reaches to the specified tolerance, which means that a sufficient
compatibility between the raft deflection and the soil settlement is reached in the slab-soil
interface

- The iteration process reaches the specified steps of iterations

An accuracy number controls the convergence progress of the solution. The solution is
considered convergent if the accuracy number of the step | + 1 is less than that of the previous
step i. The maximum difference between the soil settlement and the raft deflection in [m] is
considered as an accuracy number.

In the menu of Figure D-10 select the option of the iteration condition. Then click "OK" Button.

Iteration parameters

‘wihich option iz ending the iteration process?

i+ Accuracy [m] ID,EIEIEH
= |teration Na. |1D

Cancel | Help |

Figure D-10 "lteration parameters"” selection box

Iteration Process
The menu of Figure D-11 displays information about the convergence progress of the solution
during the iteration process.

The iteration processing can be halted at any step by clicking "Stop" Button

A pause is possible at any step by clicking "Pause™ Button. Then "Pause" Button changes
to "Continue" Button

To continue the iteration processing, click "Continue" Button
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|terat|0n ND | Accurac_lrl [m] | , ............ 5 tDp ............ ‘I
1 0.0:30951 03000
2 0003832597300 Pauze |
3 000132345100
4 0.00035650050

Help |

Iteration cycles iz ended at accuracy [ml<= 0,0001

Computation time = 00:00:08
| Perfarming iteration|

Figure D-11 Menu "lteration process”

5.17 Calculation Menu-""Analysis of the rigid raft" command

By this command performing the analysis of the rigid raft is carried out (method 8).
5.18 Calculation Menu-""Analysis of the flexible foundation™ command

By "Analysis of the flexible foundation” command performing the analysis of the flexible
foundation is carried out (method 9).

Negative contact pressures

If a negative value of contact pressure appears (Figure D-12), it indicates tension at the soil raft
interface. Since the soil cannot resist tensile forces at the contact surface, a separation occurs
between the raft and the soil. An iterative procedure is used to eliminate the negative contact
pressures. To eliminate negative contact pressures, click "Yes" Button in the menu of Figure D-
12.

Negative contact pressures E3

Megative contact pressure appears.

— Megative contact pressures:

Sum of positive contact pressures Q+ve [kKM] 22798
Sum of negative contact prezsures Q-ve [kM] -275.8
percent Q-vell+ve [%] 12,27

— Separation areas;

Sum of contact areas A+ve [m2] 5988
Sum of separation areas Awve [m2] 1888
percent Avelbive  [E] .52

Elimination of the negative contact prezsures may take several minutes,

Do oy want to eliminate negative contact pressures?

Mo | Help |

Figure D-12 Menu "Negative contact pressures"
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5.19 Calculation Menu-""Performing the nonlinear analysis' command
The nonlinear analysis for methods 2 to 8 is carried out.

5.20 Calculation Menu-""Performing the nonlinear analysis of piled raft foundation*
command

Here performing the nonlinear analysis of piled raft foundation is carried out.

5.21 Calculation Menu-"Determining deformation, internal forces, contact pressures™
command

When clicking this command, the program calculates the settlements, contact pressures,
deformation, rotations, moments and shear forces. By the rigid raft the program calculates only
the settlements (= displacement), rotations and contact pressures, while by the flexible
foundation, the program calculates only the settlements.

Check of the solution

After determining internal forces and deformation, a check of the solution by comparison
between the values of actions and reactions is carried out for all calculation methods. Through
this comparative examination, the calculation accuracy is determined, Figure D-13.

Check of the solution
Y - Load:
Total load [kM]= 152958
Sum of contact prezsures [kM]= 158924
# - Moment;
Sum Mx from loads [kM.m]= 7039,0
Sum Mx from contact pressures [kM.m] = 7040,2
W - Moment:
Surn My from loads [kM.m] = -BE83.3
Surn My from contact pressures [kM.m] = -EE88.E

bk Hep |

Figure D-13 Menu "Check of the solution”

5.22 Calculation Menu-"Design of the slab™ command

By "Design of the slab™ command the reinforcement of the slab is determined and a check of
punching stress due to column loads, pile reactions and support reactions are carried out for

calculation methods 1 to 7.

5.23 Calculation Menu-""Determining displacements, stresses and strains in soil"*
command

By this command determining displacements, stresses and strains in soil is carried out.
5.24  Calculation Menu-""Analysis of the plane frame' command

By "Analysis of the plane frame" command analyzing plane frame is carried out.
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5.25 Calculation Menu-"Analysis of the plane stress' command

By "Analysis of the plane stress" command analyzing plane stress is carried out.

5.26 Calculation Menu-""Computation of all"* command

The progress of all computations according to the defined method is carried out.

Different computations are carried out for each method. At the start of the calculation and only
by the iteration methods you are asked whether accuracy or iteration No. is to be used for ending
the iteration cycles (Figure D-10). Table D-4 shows an overview of the individual calculations

for different methods.

Table D-4 Overview of the individual calculations for different methods

Calculation Numerical calculation method
1({2(3(41]51(61(7 (8|9 |10
Assembling the load vector X [X [X [X [X [X [X|X[X|X
Determining the ultimate bearing capacity - [ XX XXX XX |- |X
Determining the limit depth - [ XXX |- XXX [X X
Determining the modulus of subgrade S xx -
Determining flexibility coefficients of piles S [XOIXO (XX (XX (X |- |-
Determining flexibility coefficients - - - XXX X X (XX
Determining flexibility coefficients for system of rafts S R N O E ) S N R D'
Assembling the soil stiffness matrix -] [P IXOIXOIX X XX
Influence of neighboring foundations on settlements - -] XX [XOIX X [X X
Influence of the temperature change on raft - IXO XX XXX |- |- X
Influence of additional settlements on raft - X [XO|XO[XO[XO[X X [X X
Assembling the girder stiffness matrix XXX |- [xX |- [x]- |- |-
Assembling the slab stiffness matrix X (X [X |- [x |- [x]|-[-]|-
Solving system equations (full matrix) S E R R G R 'S O R
Solving system equations (banded matrix) XX Ix - (-1 1| |
Analysis of the rigid raft S R N R N R N D G R
Analysis of the flexible foundation SO R R O SR A SR N B¢
Iteration process S R DG O DG S E N B¢
Performing the nonlinear analysis - XX XXX XX |- |X
Performing the nonlinear analysis of piled raft foundation
Determining def., internal forces and contact pressures X X [X [X [X X [X|X[-[X
Determining deformation and contact pressures S R N N R R R N D
Design of the slab X X [X [X [X|X[X |- [-[X
Determining displacements, stresses and strains in soil - -] XXX XX XX
Computation of all X | X [ X [X [X |X [X X [X[X
* Only by the two especial cases of influence of neighboring foundations on settlements

and influence of the temperature change on the raft
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The numerical calculation methods in the last 10 cells of Table D-4 are:
a) Analysis of isolated raft

Linear contact pressure

Constant modulus of subgrade reaction

Variable modulus of subgrade reaction

Modification of modulus of subgrade reaction by iteration
Modulus of compressibility (half-space)

Modulus of compressibility (Iteration)

Modulus of compressibility (Elimination)

Rigid raft

Flexible foundation

O©Coo~NoolhWwWwN -

b) Analysis of system of rafts

10 Analysis of system of many flexible, rigid and elastic rafts

6 View Menu
The View Menu commands are:

- Status bar
- Tool bars

6.1 View Menu-""Status bar" command

"Status bar" command displays a status bar on the screen down. The status bar displays
information about the progress of calculation.

6.2  View Menu-"Tool bars" command
"Tool bars" command displays tool bars located just below the menu head. Tool bars contain
icons of program menus.
7 Help Menu
The Help Menu commands are:
- Contents
- Short description of ELPLA
- Newin ELPLA
- About ELPLA-Solver

7.1  Help Menu-""Contents" command

"Contents” command displays a help file in HTML-Format containing the complete ELPLA
User’s Guide, Figure D-14.
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@ o=
N i

Hide: Back Print  Options

Contents | Index | Search | Part D

B ] ELPLA
[£] ELPLA Editions User’s Guide

@ Short Description
@ Mew features and enhancements for the program El P1 A-Solver
@ ELPLA Data
e
@ 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 lAn overview of ELPLA-Solver

Figure D-14 Menu "Contents”

7.2 Help Menu-""Short description of ELPLA"™ command

"Short description of ELPLA" command gives a short description of ELPLA package.

7.3  Help Menu-"New in ELPLA" command

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

7.4  Help Menu-""About ELPLA-Solver" command

Clicking the command "About ELPLA-Solver" displays the information form of ELPLA-Solver

as shown in Figure D-15, which gives information about ELPLA-Solver and the calculation
method of the loaded project.
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"1 | Analysis of slab foundation
/= Professional, Version 9.3

Calculation method
Method (6) (Layered soil model)
Modulus of Compressibility (Tteration)

Computation of project:

By ELPLA-Solver the flexibility matrix, stiffness matrix of the soil, slab stiffness matrix can be assembled.
It also can be determined the modulus of subgrade reaction, setlements due to neighboring foundations,
the relative loads due to additional settements, the relative deformation due to temperature change.
Then, finally the system of linear equations can be solved.

Program authors ok
Prof. M. El Gendy
Dr. A. El Gendy System-Info
GECTEC Software @ Online Support

Information @

Figure D-15 Information form of ELPLA-Solver

8 Tips and Tricks
8.1 Keyboard

ELPLA-Solver

The user can obtain all menu titles and commands also through Shortcut keys. The action of the

Shortcut keys is listed in Table D-5 to Table D-9:

Table D-5 Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"
[Alt+v] "View"
[Alt+c] "Calculation"
[Alt+h] "Help"

Table D-6 Shortcut keys of File-Command

Shortcut keys Action

[Ctrl +0] or [Alt+f] then [o] | Calling command  "Open”

[Alt+f] then [1] Calling the first project from the last four loaded projects
[Alt+f] then [2] Calling the second project from the last four loaded projects
[Alt+f] then [3] Calling the third project from the last four loaded projects
[Alt+f] then [4] Calling the fourth project from the last four loaded projects

[CtrI+q] or [Alt+f] then [x] [Calling command  "Exit"
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Shortcut keys of Calculation-Command

Shortcut keys

Action

[Alt+c] then [t]

Calling command

"Assembling the load vector"

[Alt+c] then [p]

"Preparing the calculation™

[Alt+c] then [m]

"Determining the ultimate bearing capacity"

[Alt+c] then [z]

"Determining the limit depth"

[Alt+c] then [m]

"Determining the modulus of subgrade reaction™

[Alt+c] then [f]

"Determining flexibility coefficients of piles"”

[Alt+c] then [f]

"Determining flexibility coefficients"

[Alt+c] then [X]

"Determining flexibility coefficients for system of
rafts"

[Alt+c] then [I]

"Assembling the soil stiffness matrix"

[Alt+c] then [e]

"Influence of neighboring foundations on
settlements”

[Alt+c] then [i]

"Influence of the temperature change on raft"

[Alt+c] then [u]

"Influence of additional settlements on raft"

[Alt+c] then [g]

"Assembling the girder stiffness matrix"

[Alt+c] then [b]

"Assembling the slab stiffness matrix"

[Alt+c] then [s]

"Solving the system of linear equations™

[Alt+c] then [s]

"Solving the rigid raft"

[Alt+c] then [s]

"Solving the flexible foundation™

[Alt+c] then [t]

"lteration process"

[Alt+c] then [n]

"Performing the nonlinear analysis"

[Alt+c] then [n]

"Performing the nonlinear analysis of piled raft
foundation

[Alt+c] then [d]

"Determining deformation, internal forces, contact
pressures”

[Alt+c] then [r]

"Design of the slab”

[Alt+c] then [d]

"Determining displacements, stresses and strains in
soil"

[Alt+c] then [a]

"Analysis of the plane frame"

[Alt+c] then [a]

"Analysis of the plane stress"

[Alt+c] then [c]

"Computation of all"
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Table D-8  Shortcut keys of View-Command

Shortcut keys Action

[Alt+v] then [b] Calling command  "Status bar"

[Alt+v] then [t] "Tool bars"

[Alt+v] thenlt], then [f] "Tool bars-File"

[Alt+v] then[t], then [c] "Tool bars-Calculation”
[Alt+v] then[t], then [h] "Tool bars-Help"

[Alt+v] then[t], then [r] "Tool bars-Reset Toolbar"

Table D-9  Shortcut keys of Help-Command

Shortcut keys Action

[Alt+h] then [c] Callingcommand  "Contents"

[Alt+h] then [s] "Short description of ELPLA™
[Alt+h] then [n] "New in ELPLA"

[Alt+h] then [a] "About ELPLA-Solver"

8.2 Mouse

By clicking the right mouse Button on the screen, the user can also obtain the Popup-
Calculation-Menu (Figure D-16).

-: ELPLA-Solver - [untitled] M= E
§ File  Calculation  Wiew  Help

2 |§

Cirl+0

1..\allgemeinerRost_Szilard. PO1
2 H:M\Standard example of Yersion 9.05E xample. P01

JJAELPLA-Eamplziersion 9048 eizpiel PO1
4 HAELPLA_Datentgb?.PO1

Bl Exit

[28.01.05 EZE

|
Figure D-16 Menu "Popup-Calculation™
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1 An overview of ELPLA-Graphic

ELPLA-Graphic is used to display graphically the calculated results and input project data. The
drawing of the results and data can be displayed first on the screen, and then can be sent to the
printer or plotter. The calculated results and input project data can be presented graphically as
follows:

Results in isometric view

Results as contour lines

Result values in the plan
Distribution curves of results in the plan
Results as circular diagrams
Deformation

Principal moments as streaks
Support reactions as arrows

Soil deformation as vectors

Soil deformation as deformed mesh
Principal soil stresses as streaks
Principal soil strains as streaks
Data in isometric view

Data in the plan

Boring locations

Boring logs/ Limit depth

Punching shear

Beam results

The drawings, if desired, can be saved as WMF-format files, in which they can be exported to
other Windows applications to prepare reports, slide presentations or add further information.

2 Description of ELPLA-Graphic

ELPLA-Graphic is a 32-bit, graphical software product that operates under Microsoft Windows
9x/ NT/ ME/ XP. The common "what you see is what you get" of Windows applications makes it
easy to learn how to use ELPLA-Graphic, especially if you are already familiar with the
Windows environment. The program package ELPLA consists of 7 separate programs. These
programs can run independently. The name and short description of the seven separate programs
are given in Table E-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 E-1 Names and descriptions of the 7 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

In order to use ELPLA-Graphic, first the user must define the project data by ELPLA-Data, and
then must analyze the problem by ELPLA-Solver. Table E-2 gives a list of files, which are read
or created by ELPLA-Graphic. The files can be classified in four groups.

Table E-2 Names of file groups

Group Saved from the program
A Main data files ELPLA-Data

B Graphic files (*.GRA) ELPLA-Graphic

C Project data files ELPLA-Data

D Final result files ELPLA-Solver

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

Table E-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

UNITS System of units

B Graphic files

Filename Contents
LINEFORM.GRA Line formats
FONT.GRA Font data
LEGENDE.GRA Legend data
PAINT.GRA Fill color data
PLOTPAR.GRA Plot parameters
NODISPLA.GRA Data of display values
ORDINATE.GRA Max. ordinate data
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C Project data files
Filename Contents
*, AUF 3 lines text to identify the project
* POl System data (calculation method-isolated slab)
* PO2 System data (calculation method-system of slabs)
*. P23 Reinforcement data
*, P33 Data of supports/ boundary conditions
*, P35 Data of spring supports
*, P81 Data of spring supports for plane frame
*, P91 Data of spring supports for plane stress
*, P61 Data of supports/ boundary conditions for plane frame
* P71 Data of supports/ boundary conditions for plane stress
*, P31 Data of supports/ boundary conditions for slab and grid
* .BAU Soil data
*. PC1 Load data
*, PCF Load data for plane frame
* PCW Load data for plane stress
*.PL6 FE-Net data
*. PL4 Area around nodes
*. GL1 Girder data
*. P21 Data of material/ slab thickness/ levels/ coordinates
*, P41 File of boring fields
*. PP1 File of external foundations
*. PV1 Data of additional soil settlements
*. DSS FE-Net in z-direction
*, PIL Pile properties
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D Final result files
Filename Contents
*, GH1 Internal forces of girders
* PT3 Displacements due to temperature change (st)
*. PP3 Settlements due to neighboring foundations (se)
*. QUN Ultimate bearing capacities at nodes (qui)
* PW1 Modulus of subgrade reaction (ks)
* PH1 Settlements (s)
*, PH2 Contact pressures (q)
*. PH3 Moments (my)
*, PH4 Moments (my)
*. PH5 Moments (Myy)
*. PH6 Shear forces (Qx)
*, PH7 Shear forces (Qy)
*, H10 Support reactions (V)
* H11 Support reactions (My)
* H12 Support reactions (M)
* H13 Reinforcement of the slab (Asx1)
* H14 Reinforcement of the slab (Asx2)
* H15 Reinforcement of the slab (Asy1)
* H16 Reinforcement of the slab (Asy2)
*U X X-Displacements in soil (u)
*V.Y Y-Displacements in soil (v)
*W Z Z-Displacements in soil (w=s)
*S X X-Stresses in soil (ox)
*S Y Y-Stresses in soil (oy)
*S Z Z-Stresses in soil (67)
*TXY XY -Shear stresses in soil (Txy)
*TXZ XZ-Shear stresses in soil (Txz)
*TYZ YZ-Shear stresses in soil (tyz)
* VAX X-Strains in soil (&x)
*VAY Y-Strains in soil (ey)
*VAZ Z-Strains in soil (&z)
* VXY XY-Shear strains in soil (yxy)
*VXZ XZ-Shear strains in soil (yxz)
*VYZ YZ-Shear strains in soil (yyz)
*. PPU Punching results

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

Next paragraphs describe the purpose and function of each ELPLA-Graphic command.

3 Starting ELPLA-Graphic

Start ELPLA-Graphic by clicking on the program icon in the Windows "Start"-Menu. The
introduction screen (Figure E-1) appears.
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-: ELPLA-Graphic - [untitled]

§ File  “iew [Graphic  Optione  Format  Window  Help

imaD | ¥R R L

I R Rl P EEvE X R 1 IR

| [28.01.05 [1546

Figure E-1  Introduction screen of ELPLA-Graphic
The menu head of Figure E-1 contains the following seven commands:

File
View
Graphic
Options
Format
Window
Help

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

4 File Menu
The File Menu commands are:

- Open

- Make WMF-File

- Send to ELPLA-Section
- Print

- Page setup

- Files1,2,3,4

- Exit
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4.1  File Menu-"Open" command

By "Open" command the current project is closed, if one is loaded, and an existing project is
opened. Figure E-2 shows "Open" Dialog box used to open a specified project.

ELPLA is used to analyze not only isolated slab foundation but also system of rafts. Therefore
the program can read two types of file names. 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.

Look in: I —y Example3 j gl I
Mame | Size | Tupe | b odif
Egh H12 1KB  ELPLA spstern of foundations om0
1KB  ELPLA Project oA
HaZ 1KB  ELPLA Project 00
| | 10|
File name: | ha Open |
Files of type: | ELPLA-files [+PO1,% PO2) =] Cancl |

Figure E-2  "Open project” Dialog box
4.2  File Menu-"Make WMF-File" command

The drawing can be saved in a format that can be read by other programs. This feature allows
you to include your drawing in reports and presentations and to enhance the drawing using other
drawing or CAD software packages. The drawing can be exported in the Windows Metafile
format (WMF). Figure E-3 shows "Save as" Dialog box used to export the drawing with the
filename you wish to give the exported file, including extension and the directory in which to

save the file.

Save e [ 3 Example? = cif

File narne: I ab¥c Save I

Save az lwpe: I (= \wfMF) j Cahicel |
4

Figure E-3  "Save as" Dialog box
4.3 File Menu-""Send to ELPLA-Section" command

By "Send to ELPLA-Section” command it is possible, to define a diagram in ELPLA-Graphic by
Mouse and end it to ELPLA-Section, Figure E-4.
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-: ELPLA-Graphic - [Example] [ _[=] x]
: File Wiew Graphic DOptions  Format  Window  Help vE_v
ZEHSDIL . 49¢ DRLEAR S . QAAlx AL st

l-A-# e | E@XT | @B F WA ST

]
Netkod (4]
Nodification of Variable Nodulus of Subgrade Reaction (Lapered soil model]
. a0, 34 ol
. 19,96
. 19,358
D 18,20
D 1z.82
. 12,44
. 12,08
. 17,68 _I
. 17.:0
. 16,82
. 16, 34
. 16,16
. 15,78
Rax = 20,50 at mode 1, Min. s = 15,59 at mode 19
=l
KN I 2

[2a.08.04 [2355

[
Figure E-4  Defining a diagram in ELPLA-Graphic
4.4  File Menu-""Print" command

By "Print" command data and results can be graphically plotted or printed. Only the objects
currently displayed on the drawing are printed. Figure E-5 shows "Print" Dialog box. The printer
group box contains controls for selecting the printer and changing its properties. Use "Name"
Combo box to select the printer and use "Properties" Button to set printer settings. The number
of printing copies can be defined in "Copies" Input box, Figure E-5.

Print K

— Pririter
Propertiez |

HF Laserlet 2100 Series PCL 6

Marme:

Status: Default printer; Feady
Type: HP Lagzerlet 2100 Senes FCLE

Where:  LPT1:
Conment:
— Print range Copies
L Mumber of copies: |'| 3:
71 Bages [rnm:l _tl:u:l ! E
: @I [ Collate
0] Selection

ak I Cancel |

Figure E-5  "Print" Dialog box
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45  File Menu-""Page setup™ command

By "Page setup” command the standard "Page setup™ Dialog box can be displayed with options
to specify the printer, page orientation, paper size, and paper source, as well as other printing
options. Figure E-6 shows "Page setup™ Dialog box.

Page Setup

— Paper
Size: I,M j
Source: I.-’-‘«utc- Select j
— Orientation b arging [millimeters]

 Portrait Left: |3Dmm Right: |3|:Imm
8 |andscape Top: ISDmm Boattan: ISDmm

QK I Cancel | Frinter... |
Figure E-6  "Page setup” Dialog box

4.6  File Menu-""Files 1, 2, 3, 4 command

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

4.7  File Menu-"Exit" command

By "Exit" command the current project is closed and ELPLA-Graphic is quitted, Figure E-7.

@ Program exit!
Cancel |

Figure E-7  "Exit" Message box

5 View Menu

The View Menu commands are:

- Status bar
- Tool bars
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51  View Menu-""Status bar" command
The status bar displays information about the progress of the current operation.
52  View Menu-"Tool bars' command

Tool bars located just below the menu head are displayed with icons of program menus.

6 Graphic Menu

The graphic menu is the main menu, used to display the specified drawing with the setting given
by options, format and window menus. The Graphic Menu commands are:

Results in isometric view

Results as contour lines

Result values in the plan
Distribution curves of results in the plan
Results as circular diagrams
Deformation

Principal moments as streaks
Support reactions as arrows

Soil deformation as vectors

Soil deformation as deformed mesh
Principal soil stresses as streaks
Principal soil strains as streaks
Data in isometric view

Data in the plan

Boring locations

Boring logs/ Limit depth

Punching shear

Beam results

6.1  Graphic Menu-""Results in isometric view" command

Calculated results can be displayed on the screen and plotted in isometric shape. In the Dialog
box of Figure E-8 select an item to draw and click "OK". Figure E-9 shows the contact pressures
in isometric view.

Reszults in isometric view E

Select one item to draw:

 Seftlements s

" Moments mx ornents iy

= Moments mexy " Shear forces Ox
" Shear forces Ay

" Moduli of subgrade reactions ks

" Principal morments b

I
=
z =

il

" Principal moments hm2 Help

Figure E-8  "Results in isometric view" items
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=! [E=8 Ho8 =3

P Data List Section Solver
H (8 A&al Ja|diewti|e
B @ -F-WE A7 S AR

Method (7) (Layered
Modulus of compressi.

IEE 1 [0k
0

Contact pressure g [kN/m2j
Max. g = 599.1 at node 211, Min. g = 20.4 at node 118

Geotec Dffice
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7¥7

Scale factor: 75 Title: An irregqular raft on irreqular subsoil
File: gb7 Date: 13.07.1988

Page No.: Project: Method &

K1} jo| o
Figure E-9  Contact pressures in isometric view

6.2  Graphic Menu-""Results as contour lines"

By this command the calculated results can be contoured and shaded to reflect the variation of
results. When "Results as contour lines" command is chosen, the selection Dialog box shown in
Figure E-10 appears. In this dialog box select an item to draw and then click "OK" Button.

Results as contour lines E

Select one item to draw:

" Contact pressures q
" Moments mx " Maments my

= Moments mexy " Shear forces Ox
" Shear forces Ay

" Moduli of subgrade reactions ks

LCancel
" Principal morments b

Help

s

" Principal morments hm2

Figure E-10 "Results as contour lines" items

Contours with a constant interval

Contours can be displayed with a constant interval by checking "Contours with a constant
interval™ check box in "Plot parameters” form, Figure E-11. For drawing the contours, the
minimum and maximum contour values, and also the contour interval are required. As an
example, Figure E-12 shows the settlements as contours with a constant interval.
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Contouwr lines parameters E2

Rzl limits: Contour lines:

Mir. = =114 [cm] Min. contour value |1 2
Mar. = =445 [cm] tax. contour value |4'2
Min. = at node: 9 Cantour interval IU,3

Max = at node : 211 Mo. of contowr lines: 11

Cancel | Help |

Figure E-11 "Contour lines parameters"” Dialog box

=] =3 E=
File View Graphic Options Format Window Help Data Lit Section Solve
= | D% @a¢ BARILEA 2|8 Q@@ - |f ¢t
T -HE-#-H -0 - &8 XT-| 8 @ -F - E s T - IS - AR
Method (7) (Laver 1 model)
Modulus of compressibility
,,,,, 3
el / ’:.V ......
S L
/__ e
A SV
Vi }/ T
LA S ceen Tl
e . :
H —"" i
I : N~
el ]
Secclemencs [em]
Max. s = 4.48 at node 211, Min. 5 = 1.15 ac node 9
Geotec Dffice
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y¥7
Scale 1:115 Title: An irregular raft on irregular subsoil
File: gb7 Date: 13.07.1998
Page No.: Project: Method 6
K1} j| B

Figure E-12  Settlements as contour lines with a constant interval

Contours with a variable interval

ELPLA-Graphic

Contours can be displayed with a variable interval by making "Contours with a constant interval"
check box unchecked in "plot parameters™ form, Figure E-41. For drawing the contour lines with
a variable interval, the contour values are required to define in the form "Contour lines", Figure

E-13.
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Contour | Contaur values Result limits:

Mo. T .

| [zm] Min. % =1.03 [cm]

1 1.20 Mar. = =426 [cm]

2 1.50 . .

3 180 in. = at node : 3

4 210 Max. z at hode: 211

5 240

g 2,70

7 300 Lo | Mew |
g 330

g 260 Delete | Insert |
10 3490

11 4,20 Qk Cancel |

Figure E-13  "Contours with a variable interval” Dialog box

Color contours

Contours can be colored and shaded by checking "Color contours” check box in "Plot
parameters” form, Figure E-41. The number of shaded colors is 13, start at color blue, which
represents the minimum value and end at color red, which represents the maximum value. The
lines between shaded contours will be displayed, if "Display lines" check box in "Plot
parameters” form is checked. As an example, Figure E-14 shows the settlements in color
contours.

=) =3 E=
[File | View Graphic Options Format Window Help Data List Section Solver
F@&D L 9¢ DRLEE BB Qaal Qs eunk
T - -#-— -0 |8 X |8 @ & - - W B & - - - =W AR
Method (7) {Laper: i1 1)
cessinil
.u -
.q. =
Da, -
Di.s =t
l:l= -
D1 =1
. 220 11
.2‘ -
D:.z =t
D:. =
., =1
. L 1w
., -
Secclemencs [om]
Max. 5 = 4.48 at node 211, Min. 5 = 1.15 at node 9
Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7¥7
Scale 1:115 Title: An irregular raft on irregular subsoil
File: gb7 Date: 13.07.1998
Page No.: Project: Method 6
L« =] o

Figure E-14  Color contours for settlements
6.3  Graphic Menu-"Result values in the plan™ command

The calculated results can be tabulated on the mesh. When this command is chosen, the selection
Dialog box shown in Figure E-15 appears. Select an item to draw and then click "OK" Button.
As an example, Figure E-16 shows the values of top reinforcement in x-direction on the mesh.
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Select one item to draw:
" Settlements s " Contact pressures g
" Moments mg = Moments my
" Moments msy " Shear forces Ox
" Shear forces Oy & Top Bits in s-direction As tops
¢ Top Rfts in y-direction Az, topy ¢ Bottorn Btz in =-direction Az batx
¢ Battorn Rfts in y-direction &3 baty
" Moduli of subgrade reactions ks
- LCancel |
" Principal marments bl
¢ Principal maments hm2 Help |

Figure E-15 "Result values in the plan™ items

=] r=e ]
fle Yiew Graphic Options Format Window Help Data List Section Solver

sHED L ¢ DARLEA|B(E QA - @& @bk

I - s - -0 - | XTP-| 3% ® |8 -FF- N (8 &- - IS e AR

Top reinforcement in x-direction As topx [em2/m]
Max. A5 topx = 25.60 at node 76, Min. As topx = 0.02 at node 99

Geotec Dffice
FO Box 14001 Richmond Road FO - Calgary AB, Canada TSE 7Y7

Scale 1:115 Title: An irregular raft on irregular subsoil

File: gb7 Date: 13.07.1998
Page No.: Project: Method 6
41 [ o

Figure E-16 Tabulation of the top reinforcement in x-direction on the mesh
6.4  Graphic Menu-""Distribution curves of results in the plan' command

By "Distribution curves of results in the plan” command the calculated results can be plotted as
distribution curves on the mesh. When "Distribution curves of results in the plan” command is
chosen, the selection Dialog box shown in Figure E-17 appears. In this Dialog box select an item
to draw and then click "OK" Button. As an example, Figure E-18 shows the distribution curves
of moment my on the slab.
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Figure E-17 "Distribution curves of results in the plan™ items
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File: gb7 Date: 13.07.1998
Page No.: Project: Method 6
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Figure E-18 Distribution curves of moment my on the slab

6.5  Graphic Menu-""Results as circular diagrams command

ELPLA-Graphic

By this command the calculated results can be plotted as circular diagrams on the mesh. When
"Results as circular diagrams™ command is chosen, the selection Dialog box shown in Figure E-
19 appears. In this Dialog box select an item to draw, then click "OK" Button. As an example,

Figure E-20 shows the circular diagrams for shear forces Qx.

Color circles

Circular diagrams can be colored and shaded by checking "Color circles” check box in "Plot

parameters” form, Figure E-41.
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Select one itern bo draw:
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Figure E-19 "Results as circular diagrams™ items
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View Graphic QOptions Format Window Help Data List Section Solver
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Geotec Office
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Scale 1:115 Title: An irregular raft on irregular subsoil
File: gb7 Date: 13.07.1998
Page No.: Project: Method &
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Figure E-20  Circular diagrams for shear forces Qx

6.6

Graphic Menu-""Deformation’ command

ELPLA-Graphic

By "Deformation™ command the slab deformation can be displayed as a deformed mesh plot as
shown in Figure E-21.
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Figure E-21  Slab deformation
6.7  Graphic Menu-""Principal moments as streaks" command

By "Principal moments as streaks" command the principal moments hmi1 and hm2 can be
displayed as streaks as shown in Figure E-22.
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Figure E-22  Principal moments as streaks
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6.8  Graphic Menu-""Support reactions as arrows’ command

By "Support reactions as arrows" command the support reactions V, My and My can be displayed
in isometric shape as arrows. When this command is chosen, the selection Dialog box shown in
Figure E-23 appears. In this Dialog box select an item to draw, then click "OK" Button. As an
example, Figure E-24 shows the support reactions V as arrows.

Support reactions as anmows E

Select one item to draw:

@ Support reactions

LCancel |
" Support reactions Mx
" Suppart reactions My Help |

Figure E-23  "Support reactions as arrows" items
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Figure E-24  Support reactions V as arrows

6.9  Graphic Menu-"Soil deformation as vectors' command

By "Soil deformation as vectors” command the soil deformation can be displayed as vectors.
When this command is chosen, the selection Dialog box shown in Figure E-25 appears. In this

Dialog box select an item to draw, then click "OK" Button. As an example, Figure E-26 shows
the soil deformation as vectors.
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5oil deformation as vectors E
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Figure E-25 "Soil deformation as vectors" items
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Figure E-26  Soil deformation as vectors
6.10 Graphic Menu-""Soil deformation as deformed mesh* command

By this command the soil deformation can be displayed as deformed mesh. As an example,
Figure E-27 shows the soil deformation as deformed mesh.
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Figure E-27  Soil deformation as deformed mesh
6.11 Graphic Menu-""Principal soil stresses as streaks' command

Here the principal soil stresses can be displayed as streaks. As an example, Figure E-28 shows
the principal soil stresses as streaks.
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Figure E-28  Principal soil stresses as streaks
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6.12 Graphic Menu-""Principal soil strains as streaks" command

By this command the Principal soil strains can be displayed as streaks. As an example, Figure E-
29 shows the principal soil strains as streaks.
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Figure E-29  Principal soil strains as streaks

6.13 Graphic Menu-""Data in isometric view' command

By "Data in isometric view" command the input data can be displayed on the screen and plotted
in isometric shape. When "Data in isometric view" command is chosen, the selection Dialog box
shown in Figure E-30 appears. In this Dialog box select an item to draw, then click "OK" Button.
As an example, Figure E-31 shows the loading in isometric view.

Select one itern ko draw:

= Slab thickness
. . LCancel |
Help |

Figure E-30 "Data in isometric view" items
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Figure E-31 Loading in isometric view

6.14 Graphic Menu-""Data in the plan' command

ELPLA-Graphic

By "Data in the plan” command the input data can be displayed in the plan view. When "Data in
the plan" command is chosen, the selection Dialog box shown in Figure E-32 appears. In this
Dialog box select an item to draw and click "OK" Button. As an example, Figure E-33 shows the

loading in the plan.

Data in plan E2

Select one item to draw:
" Slab numbering
" Coordinates xiy

¢ Element groups
£~ Slab thickness

LCancel

_ e |

& Loading Help

Figure E-32

"Data in the plane" items
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Figure E-33  Loading in the plan

6.15 Graphic Menu-""Boring locations" command

ELPLA-Graphic

By "Boring locations" command the boring locations in global coordinates can be displayed with

the slab geometry as shown in Figure E-34.
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Figure E-34  Location of boring with zone types
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6.16 Graphic Menu-""Boring logs/ Limit depth™ command

Here the boring logs (boring layers, soil material, water table and limit depth) can be displayed
through ELPLA-Boring as shown in Figure E-35. The stress on soil under a specified point on
the foundation with effective stress can be also displayed beside the corresponding boring log
through ELPLA-Boring as shown in Figure E-36. The stress on soil is used to determine the limit
depth of the soil layers. To get information about ELPLA-Boring, see the User’s Guide of
ELPLA-Boring.
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Figure E-35 Boring logs with multi-layers with different soil material

E-26



ELPLA-Graphic

igi ELPLA-Boring - [gb7] M= E
§ File  Wiew Graphic Options Format  Window  Help

e # . p
=meD b 4¢ RDE A
EY e AR ® Qfo H|@ | f
=l
EENL EENL
= 89500| kM|
[~y 1,50 - 26000 | kN ind|
= 19| kW3
2 | KM i3] IE - 2,320 |m] 200
= 89500| kM| SE - 83,80284 |kM/m2| IF - 2,70 ||
= 26000 | kW wd]
am - 1101Kr7m3l 4o
6,00
E.00
E - 220001K/md)
12 W - 52000 | kHfn2|
10,00 Qam - 111K0f0dl womn |
!§! i
o
T -
i Limit depth = 11,74 Il 12,00
Tl ST - 146,2 |kimal
M !”PY
EEs 1la.00
T
{! ’!
r
i 16,00
S
T
T fr
ior 1z,00
L4 T T
!! ; E = 120000 kMim2|
8 Fy b w - 2200001 kWsma
a0 [z | Gam - 1iikrimsl 20,00
Boring logaf limit dapth
=i
Kl _ 2

Figure E-36  Limit depth of the soil layers
6.17 Graphic Menu-"Beam results* command

In ELPLA the finite element method was used to analyze both of the raft and girders, in which
the raft was represented by plate bending elements while the girders were represented by grid
elements. Furthermore, a combination between plate elements and grid elements may be used to
represent ribbed rafts. If girders are considered in the project, "Beam results” command will
appear in the graphic menu.

"Beam results” command has the following options (commands):

- Distribution of internal forces in the plan
- Internal forces in isometric view

"Distribution of internal forces in the plan*-Option

This option displays the beam internal forces (torsion moments, bending moments and shear
forces) with the slab geometry in the plan. The selection Dialog box shown in Figure E-37
appears. In this Dialog box select an item to draw and click "OK" Button. As an example, Figure
E-38 shows the distribution of bending moments in the plan.

Diztribution of internal forces in plan

Select one item to draw:

= Beam-Torgion moments kt
LCancel

&+ Beam-Bending rmorments Mk

Help

Pl

" Beam-Shear forces Qs

Figure E-37  "Distribution of internal forces in the plan™ items
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Figure E-38 Distribution of bending moments in the plan

"Internal forces in isometric view''—Option

ELPLA-Graphic

This option displays the beam internal forces (torsion moments, bending moments and shear
forces) with the slab geometry in isometric view. When "Distribution of internal forces isometric
view"-Option is chosen, the selection Dialog box shown in Figure E-39 appears. In this Dialog
box select an item to draw, then click "OK" Button. As an example, Figure E-40 shows the

distribution of shear forces in isometric view.

Internal forces in izometric view Ed

Select one itern bo draw:

LCancel

= Beam-Torgion moments kt |
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& Beam-Shear forces s Ll |

Figure E-39 "Distribution of internal forces in isometric view" items
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Figure E-40 Distribution of shear forces in isometric view

7 Options Menu
The Options menu has the following commands:

- Plot parameters
- Display values

- Scale

- Setrange

- Axes

- Title

- Page No.

- Copy

- View grouping

7.1  Options Menu-""Plot parameters™ command

Plot parameters may be set as default values by the program or be fully specified by the user. By
"Plot parameters"” command the following plot parameters can be specified (Figure E-41):

Display FE-Net, Axes, slab dimensions, FE-Net in separated elements, reference points
and lines, axis arrows

Pages with or without a frame

Color element groups and slab thickness

Color section of punching shear

Color girders
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Draw girder thickness

Color circles of circular diagrams. If “color circles™ is checked, the positive circles are red
and the negative circles are blue

Color contours with or without display contour lines. If "color contours” is checked, the
contours will have 13 constant intervals with 13 colors. Colors start at color blue, which
represents the minimum value and end at color red representing the maximum value
Writing factor. If "Writing factor” is checked, the intensity of numbers on the contour
lines will be defined

Display contours with a constant interval

Display boring subareas boundary

Color boring subareas

Mark boring subareas

Draw neighboring foundations

Draw block element

Draw element border

Color solid element

Display FE-Net in separated elements

Display reference points/ lines

Plot parameters
General plot parameters: | Soil plot parameters: I Block elements:l Contour lines: I FE-Met: I
— General plot parameters: — Girder zpstem:

¥ Page with frame [+ Color girders
[~ Dizplay slab dimensions [+ Draw thickness
[~ Display Axes
¥ Draw neighboring foundation — Puriching shear:
[™ Display axis atrows ¥ Color section of punching shear
— Element aroups: r— Circular diagrams:
[¥ Color element groups and slab thickness [~ Color circles
Save | LCancel | Help

Figure E-41 "Plot parameters™ Dialog box
7.2  Options Menu-"Display values™ command

By "Display values" command the values of the following items can be displayed, if desired, on
the drawing (Figure E-42):

Loads

Boundary conditions
Spring supports
Element groups

Girder system

Piles

Internal forces of girders
Axes
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Support reactions as arrows

Slab thickness

Isometric views

Contour lines

Circular diagrams

Distribution curves of results

Soil deformation as vectors

Soil deformation as deformed mesh
Punching shear

Column types

Dizplay values E2

Boundary conditions
Spring supporks
Elemant groups
Girder system

Save

LCancel

s

File group

Internal forces of girders

Anes Belp
Support reactions ag armoms

5lab thickness LI IV Select Al

Figure E-42 "Display values™ Dialog box
7.3  Options Menu-""Scale'" command
By "Scale” command the scale factor of the drawing can be defined as shown in Figure E-43.

The defaulted value for the scale factor is chosen to pass the active printer-paper format. By
graphical drawing in the plan the scale is changed to scale factor, "scale factor”" = "scale 1: ".

Scale

Dirawing zcale factor

B0 (75 42/ 150 (175

& Anather 100 :Il

Ok LCancel | Help |

Figure E-43 "Scale" Dialog box
7.4  Options Menu-""Set range'" command

By "Set range" command the area of the slab, that will be drawn, can be defined. In the Dialog
box shown in Figure E-44 define ranges, which bound this slab area.
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Set range in local coordinates [ x|
— Set range
Start range in «-direction at distance [rn] W
End range in =-direction at distance [m] W
Start range in y-direction at distance [m] W
End range in y-direction at distance [m] W
r— FE-Met lirnits

Min. digtance in p-directio

Min. diztance in =-direction: 0,00

Max. distance in w-direction: 10,00 Cancel |
Max. distance in y-direction: 10,00 Help |

n; 0,00

Figure E-44  "Set range" Dialog box

7.5  Options Menu-""Axes" command

By "Axes" comm

and scaled axes can be defined on the drawing, Figure E-45.

Axes
Scaling #-twiz Scaling y-daiz
Mirirnurn IT Mirirmurm IT
b airriuirn IW b anwirriim IW
Interwal IT Irterval IT
LCancel |

Figure E-45 "Axes" Dialog box

7.6  Options Menu-""Title" command

ELPLA-Graphic

By "Title" command the text data (two lines text above the drawing and two lines text under the
drawing) can be defined, Figure E-46.

Default texts are:

A-Titlel:
A-Title2:
U-Titlel:
U-Title2:

Method No.

Name of method

Name of drawing

No. of nod columns and nod rows that define the drawing
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— Title above drawing

A-Titlel |Method (6]

A:Title2 |M-:u:|ulus of Compreszibility [[teration)

r— Title under drawing

L-Title |Settlements 7 [om]

U-Title2 [tdzw. 5 = 4,45 at nade 211, Min. 5 =1.14 at node 9

LCancel | Help |

Figure E-46  "Title" Dialog box

7.7  Options Menu-""Page No." command

By "Page No." command the page No. can be defined, Figure E-47.

Fage Ma. |1

LCancel

_ L |
Help |

Figure E-47 "Page No." Dialog box

7.8  Options Menu-""Copy"* command

ELPLA-Graphic

By "Copy" command the current drawing can be copied in Metafile-Format to Clipboard. Then it
can be inserted directly to other Windows programs such as Word and AutoCAD, Figure E-48.
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Figure E-48 Drawing can be copied to other Windows programs
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7.9  Options Menu-""View grouping" command

Draw a group of data with results or a group of data together in one presentation (contour lines of
settlements with loads and slab thickness, or loads with boring locations), Figure E-49.
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Figure E-49 Presentation of a group of data with results
8 Format Menu

The Format menu has the following commands:

Line formats
Fill color
Max. ordinate
Font

Legend

8.1 Format Menu-""Line formats' command

By "Line formats" command the color, style and thickness of drawing lines can be defined,
Figure E-50. 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:

Slab boundary

Elements

Isometric view

Distribution curves of results
Contour lines
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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

Lines Coolor Style

ISIab boundary j _ EI
L1 B R s——

ERN||——-

mOE||-

OO - —--

Ok I Save | . . |:| ______ ~
Cancel | Help | Thickness [mm)] Wﬁ

Figure E-50 "Line formats™ Dialog box
8.2 Format Menu-""Fill color' command

By "Fill color" command the fill color of drawing can be defined, Figure E-51. The following list
shows the available items, which can be filled with a specified color:
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Loads

Boundary conditions

Springs

Zone type I: Bilinear interpolation
Zone type Il: Linear interpolation
Zone type I1I: 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

Save | LCancel | Help |

Figure E-51  "Fill color" Dialog box

8.3 Format Menu-""Max. ordinate' command

By "Max. ordinate" the max. ordinate, max. diameter, max. side, max. width and max. length for
the drawing can be defined, Figure E-52.

Max. ordinate E3
—Max. ordinate:
IMaH. length far rotational boundaries ﬂ
Save |
] IF:I LCancel |
Help |

Figure E-52 "Max. ordinate" Dialog box
8.4 Format Menu-""Font" command

By "Font" command the font size (Figure E-53) and font type (Figure E-54) can be defined.
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— Size factor of font
Item IDataa’ Resultz j Size |2,5 :I
Sample
Eont tpe... |
LaBbhTyEs
Cowrier Hew
Ol Save | LCancel | Help |

Figure E-53  "Font size" Dialog box
Font E3
Fant: Fant style:
Arial[ IF!eguIar
T Arabic Transparent - M
B Aial :.I ltalic Cancel |
B Arial Black Bold
Arial Marrow Bold Italic
% Bold Italic &t
Book Antiqua
B Bookman Old Sile = =
— Effects — Sample
[ Stikeout
[ Undeiline AaBbYyZz
LCalar:
I- Black j Seript:
Thiz iz a TrueType font. Thiz zame font will be uzed on both
your prinker and your screen.

Figure E-54 "Font type" Dialog box

8.5  Format Menu-""Legend" command

ELPLA-Graphic

By this command the height and width of legends can be specified as shown in Figure E-55.

Display legend

In "Display legend" Group box check the legend that you wish to display.

Legend size

In "Legend size" Group box the height and width of the legend can be defined.

Legend

Legend

Legend size :
IIsometric drawitig hd

Height [em] [1 o0 :Il

Width [em] [1 o0 :Il

Sawe |

| v Dizplay Legend

LCancel |

Help

Figure E-55 "Legend" Dialog box

9 Window Menu
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The Window menu has the following commands:
Zoom in
Zoom out
Zoom window
Zoom %
Original size
Viewing angle
9.1  Window Menu-"Zoom in** command
By "Zoom in" command the size of the drawing on the screen can be reduced.
9.2  Window Menu-"Zoom out" command
By "Zoom out" command the size of the drawing on the screen can be increased.
9.3  Window Menu-"Zoom window"* command
By "Zoom window" command the size of the drawing on a specified area can be increased.

9.4 Window Menu-""Zoom %" command

When you choose "Zoom %" command, the following Dialog box in Figure E-56 appears.

Zoom

Zoom %

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

& Anather hion :Il

Ok LCancel | Help |

Figure E-56  "Zoom %" Dialog box

By "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.

9.5  Window Menu-""0Original 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 "Original size" command.

9.6  Window Menu-""Viewing angle" command

The perspective drawing in a three dimensional view can be defined, Figure E-57.
E-38



The default viewing angle for isometric drawing, Figure E-58:

Viewing angle about x-Axis =295
Viewing angle about y-Axis =0
Viewing angle about z-Axis =20

The default viewing angle for drawing in the plans:

Viewing angle about x-Axis =0
Viewing angle about y-Axis =0
Viewing angle about z-Axis =0

Yiewing angle [ x|

— Wiewing angle

Yiewing angle about w-2xiz [295 :Il |
LCancel

Wiewing angle about p-Axis ||:| +|
Help |

=i
Yiewing angle about z-2xiz |2|:| zll

< Less |

Figure E-57 "Viewing angle" Dialog box

ELPLA-Graphic
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=] [E=5[EcH )
© Fle View Graphic Options Formet Window Help [ Data | List Section  Selver|

H "] DI 9¢ DARLEME |28 aaa -a[f ¢

T -H-w-— -0 - |@XT - He® | -F.WE& |- - i=S%e|aR

Mevhod (7) (Layered soil model)
Modulus of compressibility

]
E

,
i

BEREEERECCEEE

Settlements [cm]
Mex. 5 = £.46 st node 211, Min. s = 1.15 &t node 9

Geotec Office
FO Box 14001 Richmond Road FO - Calgary AB, Canada T3E 7Y7

Scale factor: 75 Title: An irreqular raft on irregular subsoil
File: gb7 Date: 13.07.1998
Page No.: Project: Method 6

L+ = oy

Figure E-58 Contour lines of settlements with viewing angles 295, 0, and 20
about the x-, y-, and z-axes, respectively

10 Help Menu
The Help Menu commands are:
- Contents
- Short description of ELPLA
- Newin ELPLA
- About ELPLA-Graphic

10.1 Help Menu-""Contents" command

"Contents" command displays a help file in HTML-Format containing the complete ELPLA
User’s Guide, Figure E-59.
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B =)

H e &
Hide Back Print  Options

Contents | Index | Search | PartE
= ([ ELPLA
[£] ELPLA Ediions User’s Guide
@ Short Description

@ New features and enhancements for the program ELPL A-Graphic
@ ELPLA Data

@ ELPLA Solver
b 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
AL El Gendy

GEOTEC Software Inc.
PO Box 14001 Richmond Road PO
Calgary AB, Canada T3E7Y7

[y 1An overview of ELPLA-Graphic

Figure E-59 Menu "Contents”

10.2 Help Menu-""Short description of ELPLA" command

"Short description of ELPLA" command gives a short description of ELPLA package.

10.3 Help Menu-"New in ELPLA" command

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

10.4 Help Menu-""About ELPLA-Graphic" command

Clicking the command "About ELPLA-Graphic" displays the information form of ELPLA-

Graphic as shown in Figure E-60, which gives information about ELPLA-Graphic and the
calculation method of the loaded project.
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Information @

[ L | Analysis of slab foundation
[/ Frofessional, Version 9.3

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

Graphical drawing of results and data:

By ELPLA-Graphic, the calculated results (settements, contact pressures, deformation, internal forces,
modulus of subgrade reaction, Rfts) and Input data (loads, slab thickness, boundary conditions, element
groups, coordinates xfy, slab numbering, baring locations, arrangement of neighboring foundations) can be
displayed

The drawing of the results and data can be displayed first on the screen, then can be sent to the printer or
plotter.

Program authors =
Prof. M. El Gendy
Dr. A.Fl Gendy System-Info
GEQTEC Software @ Online Suppart

Figure E-60 Information form of program ELPLA-Graphic
11 Tips and Tricks
11.1 Keyboard

The user can obtain all menu titles and commands also through Shortcut keys. The action of the
Shortcut keys is listed in Table E-4 to Table E-11:

Table E-4 Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"
[Alt+v] "View"
[Alt+g] "Graphic"
[Alt+0] "Options"
[Alt+t] "Format"
[Alt+w] "Window"
[Alt+h] "Help"
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Table E-5 Shortcut keys of File-Command

Shortcut keys Action

[Ctrl +0] or [Alt+f] then [0] |Calling command  "Open"

[Alt+f] then [w] "Make WMF-File"

[Alt+f] then [s]

"Send to ELPLA-Section"

[Ctrl +p] or [Alt+f] then [p]

"Print"

[Alt+f] then [u]

"Page setup"

[Alt+f] then [1]

Calling the first project from the last four loaded projects

[Alt+f] then [2]

Calling the second project from the last four loaded project

[72]

[Alt+f] then [3]

Calling the third project from the last four loaded projects

[Alt+f] then [4]

Calling the fourth project from the last four loaded projects

[Ctrl+q] or [Alt+f] then [X]

Calling command "Exit"

Table E-6 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 [g]

"Tool bars-Graphic™"

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

"Tool bars-Options”

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

"Tool bars-Format"

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

"Tool bars-Window"

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

"Tool bars-Help"

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

"Reset Toolbar"

E-43



Table E-7

ELPLA-Graphic

Shortcut keys of Graphic-Command

Shortcut keys

Action

[Alt+g] then [r]

Calling command

"Results in isometric view"

[Alt+g] then [e]

"Results as contour lines"

[Alt+g] then [v]

"Result values in the plan™

[Alt+g] then [d]

"Distribution curves of results in the plan”

[Alt+g] then [f]

"Deformation"

[Alt+g] then [p]

"Principal moments as streaks"

[Alt+g] then [s]

"Support reactions as arrows"

[Alt+g] then [v]

"Soil deformation as vectors"

[Alt+g] then [m]

"Soil deformation as deformed mesh"

[Alt+g] then [s]

"Principal soil stresses as streaks"

[Alt+g] then [p]

"Principal soil strains as streaks"

[Alt+g] then [a]

"Data in isometric view"

[Alt+g] then [n]

"Data in the plan™

[Alt+g] then [b]

"Boring locations"

[Alt+g] then [o]

"Boring logs/ Limit depth”

[Alt+g] then [g]

"Beam results"

Table E-8

Shortcu

t keys of Options-Command

Shortcut keys

Action

[Alt+o] then [1]

Calling command

"Plot parameters™

[Alt+0] then [d]

"Display values”

[Alt+0o] then [c] "Scale"
[Alt+0o] then [s] "Set range”
[Alt+0o] then [a] "Axes"
[Alt+0o] then [t] "Title"
[Alt+0o] then [p] "Page No."
[Alt+0o] then [c] "Copy"

[Alt+0o] then [v]

"View grouping"
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Shortcut keys of Format-Command
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Shortcut keys

Action

[Alt+t] then [1]

Calling command

"Line formats"

[Alt+t] then [i]

"Fill color"

[Alt+t] then [X]

"Max. ordinate"

[Alt+t] then [f]

"Font"

[Alt+t] then [d]

"Legend"

Table E-10  Shortcut keys of Window-Command

Shortcut keys Action
[Alt+w] then [i] Callingcommand  "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"

[Alt+w] then [v]

"Viewing angle"

Table E-11  Shortcu

t 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-Graphic"

11.2 Mouse

By double-clicking the left mouse Button on a specified screen position the user can obtain
almost menus of the program.

By double-clicking on

corresponding menu appears
By double-clicking on scale in the identification box "Scale"-Menu appears

By double-clicking on file name in the identification box "Open"-Menu appears

By double-clicking on page No. in the identification box "Page No."-Menu appears

By clicking the right mouse Button at any position on the screen the user can also obtain
the Popup-Options-Menu, Figure E-61
By double-clicking on a specified node on the FE-Net the corresponding node
information appears, Figure E-62

legend, firm header, title or project identification the
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12 Samples for graphical drawings using ELPLA-Graphic

ELPLA-Graphic gives the ability to present more than 100 different graphical drawings for data
and results. In this paragraph some graphical drawings for data and results of example problems
"gb7" (an irregular raft on irregular subsoil) and "rib" (a ribbed raft) are presented.

The pages P1 to P10 show some graphical presentations of data and results for example problem
"gb7", while pages P11 and P12 show the graphical presentation of girders for example problem

"rib".

12.1 Graphical drawings of data
Data in isometric view Loading Page P1
Data in the plan Geometry of slab with loading P2
Location of borings P3
12.2  Graphical drawings of results
Results in isometric view Contact pressures ¢ P4
Deformation Deformation w P5
Results as contour lines Settlements s P6
Result values in the plan Bottom Rafts y-Direction Asy2 P7
Distribution curves of results in the plan ~ Moments my P8
Results as circular diagrams Moments my P9
Principal moments as streaks Principal moments P10
Girders presentation in the plan Beam-Bending moments My P11
Girders presentation in isometric view Beam-Bending moments My P12
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Method (7) (Layered soil model)
Modulus of compressibility
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Method (7) (Layered soil model)
Modulus of compressibility
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Method (7) (Layered soil model)
Modulus of compressibility
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Method (7) (Layered soil model)
Modulus of compressibility
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Method (7) (Layered soil model)
Modulus of compressibility
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Method (7) (Layered soil model)
Modulus of compressibility
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Method (7) (Layered soil model)
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Analysis of grid
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ELPLA-Section

1 An overview of ELPLA-Section

ELPLA-Section is used to display graphically the calculated results (settlements, contact
pressures, deformation, internal forces, modulus of subgrade reaction and reinforcement) and
input project data (additional settlements) at specified sections. The drawing of the results and
data can be displayed first on the screen, and then can be sent to the printer or plotter. Also, all
drawing sections can be exported to MS Excel.

The calculated results and input project data can be presented graphically as follows:

Section in x-direction

Max./ Min. values in x-direction
Overlapping in x-direction
Section in y-direction

Max./ Min. values in y-direction
Overlapping in y-direction
Acrbitrary section

~No ol bk wWwDN -

The drawings, if desired, can be saved as WMF-Format files, in which they can be exported to
other Windows applications such as Word and AutoCAD to prepare reports, slide presentations
or add further information.

2 Description of ELPLA-Section

ELPLA-Section is a 32-bit analysis and design software product that operates under Microsoft
Windows 9x/ NT/ ME/ XP. The common "what you see is what you get" of Windows
applications makes it easy to learn how to use ELPLA-Section, especially if you are already
familiar with the Windows environment.

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

In order to use ELPLA-Section, first the user must enter the project data by ELPLA-Data, and

then must analyze the problem by ELPLA-Solver. Table F-2 gives a list of files, which are read
or created by ELPLA-Section. The files can be classified in four groups.
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Table F-1 Names and descriptions of the seven separate programs
Program name Description of the program
ELPLA-Data Editing project data

ELPLA-Solver
ELPLA-Graphic
ELPLA-List
ELPLA-Section
ELPLA-Boring
GEOTEC-Editor

Analyzing the project problem

Displaying data and results graphically

Listing project data and calculated results
Displaying results graphically at specified sections
Editing and displaying boring logs graphically

A simple text editor program

Table F-2 Names of file groups
Group Saved from the program
A Main data files ELPLA-Data
B Section files (*.SEC) ELPLA-Section
C Project data files ELPLA-Data
D Final result files ELPLA-Solver

Further more, Table F-3 shows filenames, contents and groups of all files that may be read or

created by ELPLA-Section.

Table F-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
UNITS System of units

B Section files
Filename Contents
PLOTPAR.SEC Plot parameters
LEGENDE.SEC Legend data

ORDINATE. SEC
LINEFORM.SEC

Max. ordinate data
Line formats

FONT.SEC Font data
C Project data files
Filename Contents
*, AUF 3 line texts to identify the project
*. BAU Soil properties
* PO1 System data (calculation method)
*. PL6 FE-Net data
*. P33 Data of supports/ boundary conditions
*. PV1 Data of additional soil settlements
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D Final result files
Filename Contents
* PT3 Displacements due to temperature change (st)
*. PP3 Settlements due to neighboring foundations (se)
*. QUN Ultimate bearing capacities at nodes (qui)
* PW1 Modulus of subgrade reaction (ks)
*, PH1 Settlements (s)
*, PH2 Contact pressures (q)
*. PH3 Moments (my)
*, PH4 Moments (my)
*. PH5 Moments (Myy)
*. PH6 Shear forces (Qx)
*, PH7 Shear forces (Qy)
*. PH8 Settlements due to reloading (Sw)
*, PH9 Overburden pressures (Qu)
*, H10 Support reactions (V)
* H11 Support reactions (My)
* H12 Support reactions (M)
* H13 Reinforcement of the slab (Asx1)
* H14 Reinforcement of the slab (Asx2)
* H15 Reinforcement of the slab (Asy1)
* H16 Reinforcement of the slab (Asy2)

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

Next paragraphs describe the purpose and function of each ELPLA-Section command.
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3 Starting ELPLA-Section

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

-: ELPLA-Section - [untitled]
§ File  Wiew Section:  Options  Format  Window  Help

iAW @D|@IL 4D B AE|m
- (-&-€-| /- =-]AD

[28.01.05 EZE

|
Figure F-1  Introduction screen of ELPLA-Section
The menu head of Figure F-1 contains the following seven commands:

File
View
Sections
Options
Format
Window
Help

After clicking one of the seven menu commands, another sub-commands or options become

available. The seven menu commands and their sub-commands are presented and described in
the following paragraphs 4 to 11.
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4 File Menu
The File Menu commands are:

Open

Combination of many projects
Make WMF-File

Print

Page setup

Send to Excel

Files1,2,3,4

Exit

4.1  File Menu-"Open" command

By "Open" command the current project is closed, if one is loaded, and an existing project is
opened. Figure F-2 shows "Open™ Dialog box used to open a specified project.

Lok, jr; I — Example? j gl
lab1: [ gn7
5 b2 [ gbs
1 gh3
[ gbd
1 gbs
abE
File name: | Open I
Files of wpe: | Isolated slab foundationfiles [+ PO1) =] Cancel |

Figure F-2  "Open project” Dialog box
4.2  File Menu-"Combination of many projects' command

The extreme values of calculated results (settlements, contact pressures, deformation, internal
forces, modulus of subgrade reaction and reinforcement) of many projects can be drawn.

For determining results as extreme values or drawing results of many projects in a diagram,
project names and their comments are required.

When the command is chosen, the input Dialog box shown in Figure F-3 appears. In this input
Dialog box the project name and its identification can be defined.

4.3  File Menu-"Make WMPF-File" command
By "Make WMF-File" command the drawing can be saved in a format that can be read by other
programs. This feature allows you to include your drawing in reports and presentations and to

enhance the drawing using other drawing or CAD software packages. The drawing can be
exported in the Windows Metafile (WMF) format.
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Combination from many projects E3
— Lizt of projects to be combined:
Ok
Mo, File name of the project | Froject identification
1 |Hhghl tethod 1 Cancel |
2 |HAgh2 tethod 2
3 |H:Aah3 tethod 3
4 |H:ihgbd tethod 4 Add project... |
5 |H:hgbh tethod &
B |H:gbk lMethDdB e |
¥ |Hhgb? iMethod 7
2 |Hghd tethod 8
Hew
Help |

Figure F-3  "Combination of many projects” input Dialog box
4.4  File Menu-"Print" command

By "Print" command data and results can be graphically plotted or printed. Only the objects
currently displayed on the drawing are printed. Figure F-4 shows "Print" Dialog box. The printer
group box contains controls for selecting the printer and changing its properties. Use "Name"
Combo box to select the printer and use "Properties™ Button to set printer settings. The number
of printing copies can be defined in "Copies" Input box.

Print

— Pririter
Propertiez |

HF Lazerlet 2100 Series PCL 6

Marme:

Status: Default printer; Feady
Type: HF Lazerlet 2100 Seres FCLE

Where:  LPT1:
Conment:

— Print range Copies
L Number of copies: |'| 3:
2P | o D] o
7] Selection ! : 4 -

ak I Cahicel |

Figure F-4  "Print" Input box
45  File Menu-""Page setup™ command
By "Page setup” command the standard "Page setup™ Dialog box can be displayed with options

to specify the printer, page orientation, paper size and paper source, as well as other printing
options. Figure F-5 shows "Page setup” Dialog box.
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Page Setup E

— Paper
Size: I,.’:.,d, j
Source: I.t’-‘n.uto Select j
— Origntation M arging [millimeters)

" Portrait Left: |3|:Imm Right: |3|:Imm
& | andscape Top: ISDmm Bottom: ISDmm

QK. I Cancel | Frinter... |
Figure F-5  "Page setup” Dialog box

4.6  File Menu-""Send to Excel" command
By this command, it is possible to export results as diagrams to MS Excel.
4.7  File Menu-""Files 1, 2, 3, 4" command

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

By "Exit" command the current project is closed and ELPLA-Section is quitted (Figure F-7).

@ Programm exit!

Cancel |

Figure F-7  "EXxit" Message box

5 View Menu
The View Menu commands are:

Status bar
Tool bars
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5.1 View Menu-""Status bar'' command

"Status bar" command displays a status bar on the screen down. The status bar displays
information about the progress of the current operation.

5.2 View Menu-""Tool bars" command

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

6 Sections Menu

The Section menu is the main menu, which is used to display the specified drawing with the
setting given by options, format and window menus.

The Sections Menu commands are:

Section in x-direction

Max./ Min. values in x-direction
Overlapping in x-direction
Section in y-direction

Max./ Min. values in y-direction
Overlapping in y-direction
Acrbitrary section

6.1  Sections Menu-""Section in x-direction” command

By "Section in x-direction” command the calculated results (settlements, contact pressures,
deformation, internal forces, modulus of subgrade reaction and reinforcement) and input data
(additional settlements) can be plotted at a specified section in x-direction.

When this command is chosen, the selection Dialog box shown in Figure F-8 appears. In this
Dialog box select one item to draw, then click "OK" Button.
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Section in x-direction

Select one item to draw:

O]

Settlerments s

Maments me

b aments m=y

Shear forces Oy

Top Rits y-direction As topy
Battomn Rifts y-direction As boty
modulus of subgrade reaction ks
Ulimate bearing capacity qul

Principal maments hml

e e e el el e e e

Principal mamentz hmz

" Contact pressures q

= Maments my

™ Shear forces Ox

" Top Rfts s-direction As,tops
™ Bottom Rfts x-direction Az botx

LCancel

==
Help |

Figure F-8  "Section in

x-direction" items

ELPLA-Section

For drawing results at a specified section in x-direction, ranges of the section are required as

shown in Figure F-9.

Section in x-direction

— Set range in p-direction:
Section at y-coordinate [m] |3,50
— Set range in #-direction:
at x-coordinate #1 ] ID,DD
to x-coordinate X2 ] |1 5.0

Ok I Lancel Help

<¢ Less |

[ N B T
T T

[
Y T N
A

ey
A

Figure F-9  "Section in x-direction” Dialog box

As an example, Figure F-10 shows a specified section of settlement in x-direction.
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B [E=R(ECH 5
View Sections Options Format Window Help Data Graphic List Solver
EHESDIE (4 RIL.EA R Q@ &
s e | . -F -2 = ARD & @ & | e
Method (6) (Layered soil model)
Modulus of Compressibility (Iteration)
x [m]
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1003
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128 4. /’_/D—C)-
g
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3.00 3
3.25
3.50
3.75
|- - Settlements fcm]
Horizontal section at y-coordinate = 3.50 [m]
T —
i
Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y¥7
Scale: 1:90 Title: Analysis of irregular raft on irregular subsoil
File: Example Date: 14-06-2003
Page No.: Project: Example
K1} jo| bis

Figure F-10  Section of settlement in x-direction

6.2 Sections Menu-""Max./ Min. values in x-direction" command

By "Max./ Min. values in x-direction” command the extreme values of results (settlements,
contact pressures, deformation, internal forces, modulus of subgrade reaction and reinforcement)
and input data (additional settlements) can be plotted at a specified range in x-direction. When
the command is chosen, the selection Dialog box shown in Figure F-11 appears. In this Dialog

box select one item to draw and then click "OK" Button.

Mazx_/ Min. values in x-direction

Select one item to draw;

Settlements s

Moments may

Shear forces Gy

Battomn Rifts y-direction As boty
modulus of subgrade reaction ks
Ulimate bearing capacity qul
Principal maments hml

r
&
r
r
" Top Rits y-direction A3 topy
~
~
~
~
~

Principal mamentz hmz

" Contact pressures q

" Moments my

= Shear forces Ox

" Top Rfts s-direction As.topx

= Bottarn Rfts s-direction s boks

LCancel

il

Help

Figure F-11  "Max./ Min. values in x-direction™ items

For drawing extreme values of results at a specified range in x-direction, ranges of the section
are required as shown in Figure F-12.
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Max./ Min. values in x-direction

—Set range in y-direction:

at y-coordinate 1 [m] ID,DD
to y-coordinate Y2 [m] |1 398

— Set range in x-direction:

at w-coordinate X1 [rw] ID,DD
to x-coordinate X2 ] I‘I 5.01

Ok LCancel Help << Less |

Figure F-12  "Section in x-direction” Dialog box

ELPLA-Section

As an example, Figure F-13 shows extreme values of moments my in x-direction for the whole

raft.

B ELpLA-Section - [Eample]

==
Fle View Sections Options Format Window Help Data Graphic List Solver
eFHEIESD L 49 RL.EA a&am A&
o - -F- - = AD @ QE [P
Method (6) (Layered soil model)
Modulus of Compressibility (Iteration)
# [m]
0.00 1.00 Z.00 3.00 4.00 .00 €.00 7.00 8.00 $.00 10.00 11.00 12.00 13.00 14.00 15.00
-300.0 | | | | | | | | | |
0.0 : \-242.6
0.0 /\
h:
150.0
§ -1000 \
S / : (-73.5 \‘)—9\_“
2 s : Pt :
s ss/s /\\
N 0.0 H H i -4.2 i i H H -1,
n 1 /U // :/ ; \ ; :\1 ! 24,7
LR 2.2 /’—‘ | : |
H ] et
1 66.5 66.0 64,9
100.0
150.0 \ /
0.0
56,8
1 : :
jt 250.0
't
Moments mx [kd.n/m]
Max./ Min. values of horizomsl sections from y-ceordinate=0.00 [m] to 13.58 [m]
L
Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 717
Scale: 1:90 Title: Analysis of irregular raft on irreqular subsoil
File: Example Date: 14-06-2003
Page Ho.: Project: Example
K| = g

Figure F-13  Extreme values of moments my in x-direction for the whole raft
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6.3  Sections Menu-""Overlapping in x-direction command

Values of calculated results (settlements, contact pressures, deformation, internal forces,
modulus of subgrade reaction and reinforcement) and input data (additional settlements) can be
plotted in many sections for a specified range in x-direction in one graph.

When "Overlapping in x-direction” command is chosen, the selection Dialog box shown in
Figure F-14 appears. In this Dialog box select one item to draw, then click "OK" Button.

Select one item to draw:
" Setlements = " Contact pressures q
= Moments mx = Maments my
= Moments mexy " Shear forces Ox
(o ]t " Top Rfts s-direction As,tops
¢ Top Bits y-direction &3 topy ¢~ Bottorn Rfts s-direction As,botx
¢ Bottorn Bfts y-direction 23, boty
" moduluz of subgrade reaction ks
= Ultirate bearing capacity qul
o LCancel |
= Principal morments b
" Principal moments hm2 Help |

Figure F-14  "Overlapping in x-direction" items

For drawing values of calculated results at a specified range in x-direction in one graph, ranges
of the section are required as shown in Figure F-15.

— Set range in y-direction:
at p-coordinate 1 [m] W
to y-coordinate 2 [rn] IW
— Set range in x-direction:
at x-coordinate »1 ] W
to x-coordinate X2 ] W

Ok I Lancel | Help | << Less |

Figure F-15 "Overlapping in x-direction” Dialog box

As an example, Figure F-16 shows values of shear forces Qy in x-direction in a specified zone of
the raft.
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[ ELPLA-Section - [Example] == EEE 5

[File | View Sections Options Format Window Help Data Graphic List Solver
FHE &0 8L 9 (Ri.BF |k Q@@ -~
oS- -F- 4 IS AR (@ QM|

Method (6) (Layered soil model)
Modulus of Compressibility (Iteracion)

x [m]

0.00 1.00 2.00 3.00 4.00 5.00 &.00 7.00 8.00 9.00 10.00 11.00 1Z.00 13.00 14.00 15.00

Shear forces Qy [kM/mf

Shear forces Qv [kN/m]
Max./ Min. values of horizoncsl sections from y-ceordinace=10.00 [m] to 13.58 [m]

Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Scale: 1:90 Title: Analysis of irregular raft on irregular subsoil
File: Example Date: 14-06-2003
4 T e e P|—

Figure F-16  Sections of shear forces Qy in x-direction for a specified zone

6.4  Sections Menu-""Section in y-direction" command

By "Section in y-direction” command the calculated results (settlements, contact pressures,
deformation, internal forces, modulus of subgrade reaction and reinforcement) and input data

(additional settlements) can be plotted at a specified section in y-direction.

When this command is chosen, the selection Dialog box shown in Figure F-17 appears. In this
Dialog box select one item to draw, then click "OK" Button.

Section in y-direction

Select one item to draw;

Settlements s

Moments mx " Moments my

Moments may = Shear forces Ox

Shear forces Gy " Top Rfts s-direction As.topx
Top Rits p-direction Az topy " Bottom Rifts #-direction As.botx

Bottom Rifts y-direction Az baty
modulus of subgrade reaction ks
Ultimate bearing capacity qul

LCancel
Frincipal moments hml

i e e e Tie B B Bie e i |

Pl

Frincipal moments hmz Help

Figure F-17  "Section in y-direction™ items
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For drawing results at a specified section in y-direction, ranges of the section are required as
shown in Figure F-18.

Section in y-direction E3

—Set range in x-direction:

Section at #-coordinate ] ID,DD

— Set range in p-direction:

at p-coordinate 1 [rn] ID,DD
ta y-coordinate ¥'2 ] I‘I 3.98

Ok I LCancel Help << Less |

I
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Figure F-18 "Section in y-direction™ Dialog box

As an example, Figure F-19 shows a specified section of contact pressures in y-direction.

=] [E=R(E=H =
[File| View Sections Options Format Window Help Dsta Graphic List Solver
B E/&D0 8| 94 D2 &8 (& @ -ag
e N R R A T R - - N
Method (€) (Layered soil model)
Modulus of Compressibility (Iteration)
¥ m]
non 100 200 s a0 400 500 600 7ao 8 o0a 300 1000 11 00 12 00 13 0
0.0
oo
L0000 Mt
w 1sao o LSS SO S VRN U S SO SO
3 .
S . 1 4189.5
3 2000 e SN U IS U U [T
= 1 e & 225.3
T S A SO AU S S 53“&.‘_‘ ......
3 z00.0 / ,,,,,,,,,,,, ~g
QSR SNNS NN NN NSO NUTN FOUN R JRSSUOE MU UOON SRR U SO O
% wono A
O 450.0 LMl Mol lood bl _
ooco b
5000 F e
000
Contact pressure g [kN/m2]
Vertical section at x-coordinate = 0.00 [m]
Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E TY7
Scale: 1:90 Title: Analysis of irregular raft on irregular subsoil
File: Example Date: 14-06-2003

Figure F-19  Section of contact pressures in y-direction
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6.5  Sections Menu-""Max./ Min. values in y-direction' command

By "Max./ Min. values in y-direction” command the extreme values of results (settlements,
contact pressures, deformation, internal forces, modulus of subgrade reaction and reinforcement)
and input data (additional settlements) can be plotted at a specified range in y-direction.

When the command is chosen, the selection Dialog box shown in Figure F-20 appears. In this
Dialog box select one item to draw, then click "OK" Button.

Max_/ Min. values in p-direction

Select one item to draw:
" Setlements = " Contact pressures q
" Moments mx :
= Moments mexy " Shear forces Ox
" Shear forces Ay " Top Rfts s-direction As,tops
¢ Top Bits y-direction &3 topy ¢~ Bottorn Rfts s-direction As,botx
¢ Bottorn Bfts y-direction 23, boty
" moduluz of subgrade reaction ks
= Ultirate bearing capacity qul
o LCancel |
= Principal morments b
" Principal moments hm2 Help |

Figure F-20  "Max./ Min. values in y-direction" items

For drawing extreme values of results at a specified range in y-direction, ranges of the section are
required as shown in Figure F-21.

Max_ / Min. values in y-direction

— Set range in x-direction:
at s-coordinate 1 ] ID,DD
to -coordinate 32 [m] |1 5.0
— Set range in y-direction:
at y-coordinate 1 [m] ID,DD
to y-coordinate Y2 [m] |1 398

Ok I Lancel Help <¢ Less |

Figure F-21  "Section in y-direction™” Dialog box

As an example, Figure F-22 shows the extreme values of moments my in y-direction for the
whole raft.
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BH ELPLA-Section - [Example] = e =
File View Sections Options Format Window Help Dsts  Grsphic List Solver

B E| gD =@k 4DRIL.EE B Q4@ ~q

o - s - - F -4 = AR @ Wi

Method (6) (Leyered soil model)
Modulus of Compressibility (Iteration)

¥ [m]

0.00 1.00 Z.00 3.00 4.00 5.00 6.00 7.00 &.00 $5.00 10.00 11.00 12.00 13.00

Mowents my [kN. mfm]

Momencs my [kN.m/m]
Msx./ Min. values of sections vertical sections frem x-coordinate=0.00 frn] to 15.01 [m]

Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E TY7

Scale: 1:90 Title: Analysis of irregular raft on irregular subsoil
File: Example Date: 14-06-2003
Page No.: Project: Example
Kl jo| or

Figure F-22  The extreme values of moments my in y-direction for the whole slab

6.6  Sections Menu-""Overlapping in y-direction command

By "Overlapping in y-direction” command the values of calculated results (settlements, contact
pressures, deformation, internal forces, modulus of subgrade reaction and reinforcement) and

input data (additional settlements) can be plotted at a specified range in y-direction in one graph.

When this command is chosen, the selection Dialog box shown in Figure F-23 appears. In this
Dialog box select one item to draw, then click "OK" Button.

Owerlapping in y-direction E

Select one item to draw:
" Setlements = " Contact pressures q
= Moments mx = Maments my
= Moments mexy % Shear forces Ox
" Shear forces Ay " Top Rfts s-direction As,tops
¢ Top Bits y-direction &3 topy ¢~ Bottorn Rfts s-direction As,botx
¢ Bottorn Bfts y-direction 23, boty
" moduluz of subgrade reaction ks
= Ultirate bearing capacity qul
o LCancel |
= Principal morments b
" Principal moments hm2 Help |

Figure F-23  "Overlapping in y-direction™ items
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For drawing values of calculated results at a specified range in y-direction in one graph, the
ranges of the section required as shown in Figure F-24.

Owerlapping in y-direction

—Set range in x-direction:

at w-coordinate X1 [m] ID,DD
to x-coordinate X2 ] |3,DD
— Set range in p-direction:
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Figure F-24  "Section in y-direction™ Dialog box

As an example, Figure F-25 shows values of shear forces Qx in y-direction in a specified zone of
the raft.

B ELPLA-Section - [Example] =R
[File | View Sections Options Format Window Help Data Graphic List Solver

®HE &0 @R 49 RLEAM B Q@ Ja
o -y -F 2 S AR i@ WEDI|E

Method (6) (Layered soil model)
Modulus of Compressibility (Iteration)

¥ [mj

0.00 1.00 2.00 3.00 &.00 5.00 6.00 7.00 B8.00 9.00 10.00 11.00 12.00 13.00

Shear forces (x [kM/m]

Shear forces Qx [kN/m]
Overlapping vertical sectiens from x-coardinace=0.00 [m] to 3.00 [m]

Geotec Office
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Scale: 1:90 Title: Analysis of irregular raft on irregular subsoil
File: Example Date: 14-06-2003
Page No.: Project: Example
K1} ] o

Figure F-25  Sections of shear forces Qx in y-direction
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6.7  Sections Menu-""Arbitrary section’ command

By "Arbitrary section in X-direction” command the calculated results (settlements, contact
pressures, deformation, internal forces, modulus of subgrade reaction and reinforcement) and
input data (additional settlements) can be plotted at any arbitrary section.

When "Arbitrary section” command is chosen, the selection Dialog box shown in Figure F-26
appears. In this Dialog box select one item to draw, then click "OK™" Button.

Arbitrary section E

Select one item to draw:

(o " Contact pressures q
kaments me = Maments my
b aments m=y " Shear forces Ox
Shear forces Oy " Top Rfts s-direction As,tops
Top Rits y-direction As topy ¢~ Bottorn Rfts s-direction As,botx

Battomn Rifts y-direction As boty
modulus of subgrade reaction ks
Ulimate bearing capacity qul

LCancel
Principal maments hml

Help

e e e el el e e e

il

Principal mamentz hmz

Figure F-26  "Section in x-direction” items

For drawing results at any arbitrary section, ranges of the section are required as shown in Figure
F-27.

Arbitrary section
i~ Initial coordinate of the section:
#-coordinate of the section #1 [rn] ID,DD
‘f-coordinate of the section 1 [m] ID,DD
— Finial coordinate of the section:
#-coordinate of the section X2 [rn] |15,D1
‘r-coordinate of the section 2 ] |13,98

Ok I Lancel Help <¢ Less |

'
k-
'

F+4-Fb-FobF-b-b-F-F M-
| [

Cooa
F+4+ -k =k =k
| CO T T
F+4-F-bob-k-b-k-F>

i N

|
+4-F-F-
|

Figure F-27  "Section in x-direction” Dialog box

As an example, Figure F-28 shows an arbitrary section of settlement.
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Figure F-28  Arbitrary section of settlement

7 Options Menu
The Options Menu has the following commands:

Plot parameters
Scale

Axes

Title

Page No.

Copy

7.1  Options Menu-"Plot parameters' command

Plot parameters may be set as default values by the program, or be fully specified by the user.
The following plot parameters can be specified (Figure F-29):

Display grid

Page with or without frame
Display values on lines
Display marks on lines
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Plot parameters

— Plot parameters:

¥ Page with frarne Cancel

¥ Dizplay values on lines Save

i

¥ Display markers

Help

Figure F-29  "Plot parameters™ Dialog box
7.2 Options Menu-"Scale" command

By "Scale” command the scale factor of the drawing can be defined as shown in Figure F-30.
The defaulted value for the scale factor is chosen to pass the active printer-paper format.

Scale E2

Scale of drawming:

60 175 1425 1450 1175

& Another 1: 100 :Il

Ok LCancel | Help |

Figure F-30  "Scale" Dialog box
7.3 Options Menu-""Axes" command
By "Axes" command scaled axes can be defined on the drawing, Figure F-31.

— Scaling vertical aRis:
Ok

Mir. walue [kMAm] [.200.0 —
Maz. value [kN4m] [200.0 LCancel |

Irteryal [kM./m] IED,D Help |

 Interval of horizontal axis:

Interval in direction of slab length [m] |2,DD
Interval in direction of glab width [m] |2,UU

Figure F-31  "Axes" Dialog box
7.4  Options Menu-"Title" command

By "Title" command the text data (two line texts above the drawing and two line texts under the
drawing) can be defined, Figure F-32. Default texts are:

A-Titlel: Method No.

A-Title2: Name of method

U-Titlel: Name of drawing

U-Title2: Ranges that define the section
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— Title above drawing

ATitET [bethad [7) [Lavered soil modsl]

A-Title2 |Mndulus of Compreszibility [Elimination)

— Title under drawing

U-Title1 |5 ettlements & [em]

L-Title2 IHorizontaI zection at y-coordinate=10,00 [m]

LCancel | Hew | Help |

Figure F-32  "Title" Dialog box

7.5  Options Menu-""Page No." command
By "Page No." command the page No. can be defined, Figure F-33.

Page Mo. |1

LCancel

_ L |
Help |

Figure F-33  "Page No." Dialog box

7.6  Options Menu-""Copy"* command
By "Copy" command the current drawing can be copied in Metafile-Format to Clipboard. Then it
can be inserted directly to another Windows programs such as Word, WordPerfect and
AutoCAD.
8 Format Menu
The Format menu has the following commands:
Line formats
Max. ordinate
Font
Legend
8.1  Format Menu-""Line formats™ command
Color, style and thickness of drawing lines can be defined, Figure F-34. 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.
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The following list shows the available lines, which can be formatted:

Grid

Page boundary
Identification box
AXes

Location of the section

Sections

Note: The asterisk (*) matches drawing section number.

Lines

| Grid

HEEE
HEE
EO
| jun

[mE

LCancel |

| Thickness [mm]

-

Figure F-34

"Line formats" Dialog box

8.2  Options Menu-""Max. ordinate command

ELPLA-Section

By "Max. ordinate” command the maximum ordinate of the vertical axis and the maximum size
of markers can be defined in [mm], Figure F-35.

Mazx. ordinate

— Max. ordinate;

ISize of marker

Iarker

0 ==
ate of vertical axis

Save |

[ramn]

F

LCancel |

Help |

Figure F-35

"Max. ordinate™ Dialog box

8.3 Format Menu-""Font" command

By "Font" command font size (Figure F-36) and font type (Figure F-37) for the drawing can be

defined.

F-25



Font E
— Size factor of font
Item IF!esuIts j Size |3 :I
Sample
Eont tpe... |
LaBbhTyEs
Cowrier Hew
Save | LCancel | Help |
Figure F-36  "Font size" Dialog box
Font K E3
Fant: Fant style:
Arial[ IF!eguIar
T Arsbic Tranzparent  a M
B Agiel =l Italc Exivel |
B Arial Black Bold
Hr avial Marrow Bold Italic
% Bold Italic &t
Book Antiqua
B Bookman Old Sile = =
— Effects — Sample
™ Strikeout
[ Underline AaBbYyZz
Color:
I- Black x| | Seipt

-]

Thiz iz a TrueType font. This zame font will be uzed on bath

your prinker and your screen,

Figure F-37

8.4  Format Menu-""Legend" command

"Font" Dialog box

ELPLA-Section

By "Legend" command the height and width of legends (Identification box, symbol and location

of the section) can be specified as shown in Figure F-38.

Display legend

In "Display legend" Group box check the legend that you wish to display.

Legend size

In "Legend size" Group box the height and width of the legend can be defined.

Dizplay Legend Legend size

Legend Legend Height [cm] Width [om)
V¥ Identification box Identification box 3,00 :II [12.00 j
¥ Symbal Symbal [0.50 j [2.00 j
¥ Location of the section Location of the section |3,DD :II |grgg :II

Save

| LCancel |

Help |

Figure F-38

"Legend" Dialog box
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9 Window Menu
The Window menu has the following commands:

Zoom in

Zoom out

Zoom window

Zoom %

Original size
9.1  Window Menu-"Zoom in** command
By "Zoom in" command the size of the drawing on the screen can be reduced.
9.2  Window Menu-"Zoom out" command
By "Zoom out" command the size of the drawing on the screen can be increased.
9.3  Window Menu-"Zoom window"* command
By "Zoom window" command the size of the drawing on a specified area can be increased.
9.4  Window Menu-"Zoom %" command

When you choose "Zoom %" command, the following Dialog box appears, Figure F-39.

Zoom &

©CE0% C 7RE CO125% ¢ O180% 175

& Anather [f00 :Il

Ok LCancel | Help |

Figure F-39  "Zoom %" Dialog box

By "Zoom %" command the size of drawings 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.

9.5  Window Menu-""0Original 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 "Original size" command.
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10 Help Menu
The Help Menu commands are:
- Contents
- Short description of ELPLA
- Newin ELPLA
- About ELPLA-Section

10.1 Help Menu-""Contents" command

"Contents" command displays a help file in HTML-Format containing the complete ELPLA
User’s Guide, Figure F-40.

i oo ==
- i

Hide Back Print  Options

Contents | Index | Search | PartE
= [ ELPLA
[£] ELPLA Editions User’s Guide

@ Short Description

@ Mew features and enhancements
@ ELPLA Data

@ ELPLA Solver

@ ELPLA Graphic

b QELPLA Seciion]

@ ELPLA List

@ ELPLA Boring

for the program ELPL A-Section

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

Windows 9x/ NT/ ¥P - 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 14n overview of ELPLA-Saction

Figure F-40  Menu "Contents"

10.2 Help Menu-""Short description of ELPLA" command

"Short description of ELPLA" command gives a short description of ELPLA package.
10.3 Help Menu-""New in ELPLA"™ command

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

F-28



10.4 Help Menu-""About ELPLA-Section" command

ELPLA-Section

Clicking the command "About ELPLA-Section” displays the information form of ELPLA-
Section as shown in Figure F-41 This gives information about ELPLA-Section and the

calculation method of the loaded project.

[ I | Analysis of slab foundation
[7—=] Professional, Version 9.3

Calculation method
Method (6) (Layered soil model)
Modulus of Compressibility (Tteration)

Definition and drawing sections:

By ELPLA-Section, the calculated results (setlements, contact pressures, deformation, internal forces,
modulus of subgrade reaction, Rfts) can be defined and drawn.

The drawing sections can be displayed at first on the screen, then can be sent to the printer or plotter.

Program authors Ok
Prof. M. El Gendy
Dr. A. El Gendy System-Info
GEQTEC Software @ Onling Support

Information @

Figure F-41  Information form of ELPLA-Section

11 Tips and Tricks
11.1 Keyboard

The user can obtain all menu titles and commands also through Shortcut keys. The action of the

Shortcut keys is listed in Table F-4 to Table F-11:

Table F-4 Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"
[Alt+V] "View"
[Alt+s] "Sections"
[Alt+0] "Options"
[Alt+t] "Format"
[Alt+w] "Window"
[Alt+h] "Help"
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Table F-5 Shortcut keys of File-Command

Shortcut keys Action

[Ctrl +0] or [Alt+f] then [0] | Calling command ~ "Open"

[Alt+f] then [c] "Combination of many projects"
[Alt+f] then [w] "Make WMF-File"

[Ctrl +p] or [Alt+f] then [p] "Print"

[Alt+f] then [u] "Page setup”

[Alt+f] then [s] "Send to Excel"

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

Table F-6 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 [s] "Tool bars-Sections"
[Alt+v] then [t], then [0] "Tool bars-Options™"
[Alt+v] then [t], then [t] "Tool bars-Format"
[Alt+v] then [t], then [w] "Tool bars-Window"
[Alt+v] then [t], then [h] "Tool bars-Help"
[Alt+v] then [t], then [r] "Reset Toolbar"
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Table F-7

Shortcut keys of Sections-Command

ELPLA-Section

Shortcut keys

Action

[Alt+s] then [x]

Calling command

"Section in x-direction"

[Alt+s] then [m]

"Max./ Min. values in x-direction"

[Alt+s] then [o]

"Overlapping in x-direction™

[Alt+s] then [y]

"Section in y-direction"

[Alt+s] then [a]

"Max./ Min. values in y-direction"

[Alt+s] then [r]

"Overlapping in y-direction”

[Alt+s] then [a]

"Arbitrary section”

Table F-8 Shortcu

t keys of Options-Command

Shortcut keys

Action

[Alt+o] then [l]

Calling command

"Plot parameters™

[Alt+o] then [s] "Scale"
[Alt+o] then [a] "Axes"
[Alt+o] then [t] "Title"
[Alt+o] then [p] "Page No."
[Alt+0] then [c] "Copy"

Table F-9

Shortcut keys of Format-Command

Shortcut keys

Action

[Alt+t] then [1]

Calling command

"Line formats"

[Alt+0o] then [x]

"Max. ordinate"

[Alt+t] then [f]

"Font"

[Alt+t] then [d]

"Legend"

Table F-10  Shortcut keys of Window-Command
Shortcut keys Action

[Alt+w] then [i] Callingcommand  "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"
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Table F-11

Shortcut keys of Help-Command

ELPLA-Section

Shortcut keys Action

[Alt+h] then [c] Calling command

"Contents"

[Alt+h] then [s]

"Short description of ELPLA"

[Alt+h] then [n]

"New in ELPLA"

[Alt+h] then [a]

"About ELPLA-Section"

11.2 Mouse

By double-clicking the left mouse Button on a specified screen position, the user can obtain

almost menus of the program.

By double-clicking on Legend, Firm header, Title or Project identification, the

corresponding menu appears

By double-clicking on Scale in the identification box, "Scale"-Menu appears

By double-clicking on File name in the identification box, "Open"-Menu appears

By double-clicking on Page No. in the identification box, "Page No."-Menu appears

By clicking the right mouse Button at any position on the screen, the user can also obtain
the Popup- Options-Menu, Figure F-42

=] [E=SEon =)
File View Sections Options Format Window Help Dsta Graphic List Solver
FHE/E&0D0 8|4 4a RLE | & Qe am -l|
co %G -F|s- i=-]AD BB W
Mechod (6) (Layered soil model)
Modulus of Compressibilicy (Iteration)
® [m]
0.00 2.00 4.00 .00 8.00 10.00 1z.00 14.00
75 |- L
30,81
1003 Ll
1.50.3 T
& PlotParameters.,  |oooodooooooo-
Scale.. i
i, Axes.
B Iite.
Page No...
Copy I
3003 L.
-1 N
Settlements [em]
Horizental section at y-coordinate = 0.00 [m]
Geotec Office
PO Box 14001 Richuond Road PO - Calgary AB, Canada T3E 7Y7
Scale: 1:90 Title: Analysis of irreqular raft on irregqular subsoil
File: Example | Date: 14-06-2003
Page No.: Project: Example
L] ] or

Figure F-42  Menu "Popup- Options™
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12 Samples for graphical drawings using ELPLA-Section

ELPLA-Section gives the ability to present many different graphical drawings for results. In this
paragraph the graphical drawings for results of example problem gb7, an irregular raft on
irregular subsoil, is presented.

The pages P1 to P3 show some graphical presentations of example gb7 in different possibilities
according to Table F-12. There is also a great number of presentation possibilities that are not
consider in this paragraph. Color presentation is also possible by ELPLA-Section.

Table F-12  Graphical drawings for results

Presentation Page
Contact pressure q P1
Max./ Min. values of moments my P2
Overlapping of 3 Sections of shear forces Qy P3
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Display grid........cccceveiiiiiiiiieee e
Display marks "
Display values

File groups .............
Final result files......

N

NEW iN ELPLA ..ottt s 28
O

OPBIN et
OPLIONS 1ot
Original size

Overlapping in X-direCtion...........ccoceooevenerniieenncns 11,15
Overlapping in y-direction...........cc.cccoevenernniennncns 11,19
P

Page boundary .........ccccovvinieiiniie e
Page No. .............

Page setup...........

Plot parameters........

Print.....ccocooeiiinn.

Project data files .........ccovvreiiriiicie
S

SCAIE ..t 22,23
Section filesS ..o 5
Section in X-AireCtioN........ccovevvviieeeii e, 11, 12
Section in Y-direCtion........cccooeveieneieienesceee 11, 16
Send t0 EXCel....oveieiiiciee e 10
Short desCription.........coceveeeiiieienese e 28,32
SHOMCUL KEYS ..t 29
SiZ€ Of MAKErS ...ocvveiecicee e 25
SEALUS DA ... 11
T

Vv

A 1= RS 7,11
W

WINAOW ..o 7,27
Z

ZOOM 0 1ot 27
4o To ) 1 (N T IR 27
ZOOM OUL .veveieiiieiiiiee et sertaree e e e e e senbnree e e e s e snnnes 27
ZOOM WINAOW......eeiviiieiiiieecrie ettt 27

F-34



Modulus of Comprassibiliy (farafion)
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1 An overview of ELPLA- List

ELPLA-List is used to display and print input data and calculated results. Listing data and results
can be displayed first on the screen, and then can be sent to the printer or MS Word.

The data and results can be viewed as follows:

- Display tables of data

- Print tables of data

- List tables of data through Text-Editor

- Display tables of results

- Print tables of results

- List tables of results through Text-Editor

The data and results, if desired, can be saved as ASCIlI-format Files, in which they can be
exported to other Windows applications to prepare reports or add further information.

2 Description of ELPLA-L.ist

ELPLA-List is a 32-bit software product that operates under MS Windows 9x/ NT/ ME/ XP. The
common "what you see is what you get" of Windows applications makes it easy to learn how to
use ELPLA-List, especially if you are already familiar with the Windows environment.

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

Table G-1 Names and description 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

In order to use ELPLA-List, first the user must define the project data by ELPLA-Data, and then
analyze the problem by ELPLA-Solver. Table G-2 gives a list of files, which are read or created
by ELPLA-List. The files can be classified in four groups.
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Table G-2 Names of file groups

Group Saved from the program
A Main data files ELPLA-Data

B List files (*.LST) ELPLA-List

C Project data files ELPLA-Data

D Result files ELPLA-Solver

Further more, Table G-3 shows filename, contents and groups of all files that may be read by
ELPLA-List.

Table G-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
B List file
Filename Contents
PAGELAYO.LST Page format
FONT.LST Font format

C Project data files

Filename Contents

*. AUF 3 lines text to identify the project

*. BAU Soil properties

*. LDH Data of limit depth

* POl System data (Analysis of isolated raft)
*. PC1 Load data

*. PL6 FE-Net data

*, P21 Data of slab properties/ levels/ coordinates
*, P23 Reinforcement data

* GL1 Girder data

*, P31 Data of supports/ boundary conditions
*, P35 Data of spring supports

*, P41 File of boring fields

* PT1 Data for temperature change

*, PP1 File of neighboring foundations

* PV1 Data of additional soil settlements
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D Result files
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Filename Contents

*. PL4 Area around nodes

*, PC7 Foundation properties

*. PC8 Average contact pressure, eccentricity and area of slab
* PS1 Deformations of the rigid slab (wo, tan 6xo, tan Hxo)
* PT2 Load vector due to temperature change

*, PP2 Load vector due to neighboring foundations
*, PW2 Moduli of subgrade reactions of borings

*. QUB Main ultimate bearing capacity (qb)

* . PD1 Flexibility matrix for loading

*. PD2 Flexibility matrix for reloading

*. PE1 Soil stiffness matrix

*. LD1 Limit depth

*, GH1 Internal forces of grid elements

* PT3 Displacements due to temperature change (st)
*. PP3 Settlements due to neighboring foundations (se)
*. PV2 Load vector due to additional settlements

*. QUN Ultimate bearing capacities at nodes (quit)

* PW1 Modulus of subgrade reaction (ks)

*, PH1 Settlements (s)

*, PH2 Contact pressures (q)

*. PH3 Moments (my)

*. PH4 Moments (my)

*. PH5 Moments (Myy)

*. PH6 Shear forces (Qx)

*, PH7 Shear forces (Qy)

*. PH8 Settlements due to reloading (Sw)

*. PH9 Overburden pressures (Qu)

*, H10 Support reactions (V)

* H11 Support reactions (My)

* H12 Support reactions (M)

* H13 Reinforcement of the slab (Asx1)

* H14 Reinforcement of the slab (Asx2)

* H15 Reinforcement of the slab (Asy1)

*. H16 Reinforcement of the slab (Asy2)

* THY Rotations about y-axis (0y)

* . THZ Rotations about z-axis (0;)

*. PPU Punching results

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

Next paragraphs describe the purpose and function of each ELPLA-List command.

3 Starting ELPLA-List

Start ELPLA-List by clicking on the program icon in the Windows "Start"-Menu. The

introduction screen (Figure G-1) appears.
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== ELPLA-List - [untitled]
§ File  Wiew Lzt Fomat  Window  Help

[28.01.05 [1a50

|
Figure G-1  Introduction screen of ELPLA-LIist
The menu head of Figure G-1 contains the following 6 commands:

File
View
List
Format
Window
Help

After clicking one of the six menu commands other sub-commands become available. These are
presented and described in the following paragraphs 4 to 10.

4 File Menu
The File Menu commands are:

Open

Close project
Print setup
Send to Word
Send to Excel
Files1,2,3,4
Exit
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4.1  File Menu -""Open’ command

ELPLA-List

By "Open" command the current project is closed, if one is loaded, and an existing project is

opened. Figure G-2 shows "Open™ Dialog box used to open a specified project.

Lock jn: I 2l Example? j gl
b [ gn7

[ ob2 [ goa

File name: | Open I
Files of type: Ilsnlaled tlab foundation-files [+ PO1) ﬂ Cancel |

Figure G-2  "Open project” Dialog box

4.2  File Menu -""Close project" command

By "Close project” command the current project is closed.

4.3  File Menu -""Print setup™ command

By this command the standard "Print setup” Dialog box can be displayed with options to specify
printer, page orientation, paper size and paper source, as well as other printing options.

Table G-3 shows "Print setup” Dialog box. The printer group box contains controls for selecting
the printer and changing its properties. Use "Name" combo box to select the printer and use

"Properties™ Button to set printer settings.

Print Setup

— Pririter

Marme: HF Lazerlet 2100 Seri

Propertiez |

Status: Default printer; zer intervention; 0 documents waiting
Type: HF Lazerlet 2100 Seres FCLE

Wherer  WhWEeotec3ihp

Caomment:

— Paper Orientation

Source: I.&uto Select

Size: I.M j . & Porait

' Landscape

Ok I Cancel

Figure G-3  "Print setup™ Dialog box
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4.4

By "Send to Word" command it is possible to export data to MS Word, Figure G-4.

= ELPLA List - [gh7] - [Node coordinates]

Efile Wiew List Format Window Help

File Menu -"'Send to Word" command

Data Graphic S

o =mE|

|m A

|m-530 28-80

@@ g

|
Figure G-4  Export data to MS Word

4.5

File Menu -"'Send to Excel"" command

L -
E ab? Dimensions .'.T
“_E. Document] - Microsoft Word [_ (O] =]
J File Edit Wiew Insert Format Tools Table Window Help LI
: = = == |1i= »
JNormaI = Courier Mew - 10 = | B 7 | = = = = | :i= & T -
~ - e = R
DeEHRERY Blo-« [BEBET = -8 20 1w e
= [m] Ho.
Dimensjon J R
Ho. gf medes ¥ = 226 g'gg CO;E“ i
Ho. gf elements ¥ = la2 - ]
0. 00 Edge 4
0.00 Edge 4
Hode coordinates: o oo Fdge 4
¥ed Hdss Nadax £d.  T-spezd. Node type are 0. 00 Edge 4
Tam Zolummn 0.00 Edge 4
Ho Wo. Wo. [m] €131 Wo. 0. 00 Edge 4
N i N 2o : - 0. 00 Edge 4
. arner
z 1 z 0.90 o_on Edge 4 0.oo Edge 4
2 1 2 1.80 0.00 Edge 4 0. 00 Edge 4
2 1 2 z.70 0,00 Edge 4 0. 00 Corner z
s 1 s 2.60 0,00 Edge 2 0.5z Edgs 1
& 1 & 1.47 a.00 Edge 4 - -
7 1 7 5.24 0,00 Edge 2 033 Inside
& 1 & 6.21 0.00 Edge EY 0.33 Inside -
2 1 2 7.29 0,00 Edge 2 0.93 Inside -
10 1 10 a.27 0,00 Edge 2 vllo.o2 Inside -
11 1 11 7.45 0,00 Edge 2 3 B
1z 1 1z 10.52 0,00 Cozmex z £|[2-22 Inside
12 2 1 0.00 0.92 Edge 1 a|l°-33 Inside -
13 z H a.90 0.92 Inside - = Inside -
15 z 2 L.50 0.93 Inzide - 0.3 Inside -
=|s[=]=]4| A7) Tt Inside -
I I 11 945 0.92 Inside -
[02/09/01 [02:48,

ELPLA-List

By "Send to Excel” command it is possible to export results to MS Excel, Figure G-5.

4.6

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

File Menu -""Files 1, 2, 3, 4" command
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o= ELPLA List - [gh7] - [Settlements 5] M= ER
E File “iew List Format ‘Window  Help Data Graphic Section Solver - 8] x|
AN R lma |B-3792-37 lowlw |mEMD
E"E gb? Maode Tatal Reloading Loading -
B8 Mode coordinates | 3 3 368
% Settlements = [ [zm] [em] [em]
1 200 s —
2 Il B Microsoft Excel - Book1 [_ (O] =]
3 1.77 J Fil= Edit Yiew Insert Format Tools Data ‘Window Help _|ﬁ||1||
4 163 ; .
5 15 (LA <o B A 28/ B 2
B 1.40 F& =] =
7 130 A | B | C b [ E |_EF
a 1.21 Mode Total Reloading Loading J
190 H; | 5 sU se
15 14 em]  [em] [em]
1 121 o 1 3 179
= 12 e 2 189 0.28 151
1 2.08 | 4 | 3 1.77 0.31 1.46
5 19 N 4 1.63 0.33 1.31 I
T 178 LB a 1.51 0.34 1.17
17 165 7| 53 1.4 0.34 1.06
18 185 |8 | 7 1.3 0.35 0.95
19 145 |9 | 8 1.21 0.35 0.56
20 136 |10 9 1.14 0.34 08
21 130 11 10 1.15 0.34 0.81
22 133 |12 11 1.21 0.34 0.58
23 141 113 12 1.3 0.29 1
2 151 |14 13 218 0.28 19
25 234 115 14 2.06 0.37 1.69
26 222 116 | 15 1.93 0.41 1.52 .
3; 1221? 14 [ 4] [ Sheet1 {Sheatz faheets 7 4] = | L|J_‘
Ready [ [ waml [

|
Figure G-5  Export results to MS Excel

4.7  File Menu -""Exit" command

By "EXxit" command the current project is closed and ELPLA-List is quitted, Figure G-6.

Program end |

@ Prograrn exit
Cancel |

Figure G-6  "Exit" Message box

5 View Menu

The View Menu commands are:
Project explorer
Status bar
Tool bars

51  View Menu-""Project explorer' command

"Project explorer” command displays an explorer window on the screen at the left. It is possible
to swap between data and results easily, Figure G-7.
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g ELPLA-List - [gb7] - [Moments] =] ES

§ File  Wiew List  Format

0 ® & ewtir =2-38(=2-87
=- gb? Mode Moment Maoment Moment Frincipal Frincipal -

Ha Mode coordinates | moment moﬂgnt

B, Soi propatties . KHmim] ki) ki) ki) K]

- Connectivity Nodes

B8 Moduli of subgrade reactions ks ! LA =563 7372 8.730 6.258

EE Sab doformation 2 0221 1484 -9.451 32825 -4,088

= Data of boring fisids 3 32160 1,966 25,147 45,467 15,293

% Limit depth za 4 31,207 0576 -26,964 15,383 46,614

B Shear forces 5 -46,950 3203 5403 2265 47,368

5 Loading B 5403 0,911 3524 0,811 8124

5 Moments 7 15478 4,022 3841 4,770 16,226

BB Cortact pressures q 8 84,957 5410 0912 5,333 -34.968

BB Sotfoments s ] 150,571 032 21,483 2 686 153563
10 93,775 -1.283 30,848 7.580 108,638
1 -23.870 -3.969 23344 11.457 -33.236
12 5.451 7.208 13.440 19,733 -7.140
13 0,727 3128 -15.400 37.487 -6.933
14 59,706 774 -18.822 89.076 47 Bd4
15 101.429 106,254 -23.444 133.384 74,299
16 1,491 59,040 30,324 EE.218 59,269
17 B77T7 63.847 -8.830 64,437 -68.367
18 31553 127395 5.402 127.699 31.250
13 B0122 153,001 11124 154,314 58.809
20 112,520 EE.299 -B.061 EE.442 113,062
21 164,084 33913 26,851 37.490 -167 BE1
22 -98.075 42119 38221 51,862 -107.818
23 22933 61,797 37,866 84,926 -0.1596
24 -6.348 0,051 3284 29,947 -36.244
25 0113 13.868 -34.440 42110 28130
26 59,734 57.035 -39.480 97.887 18.882
27 98.415 88.878 -34.064 128.042 55,250
28 A7 115 45 558 -34 904 56233 67857 T

[23.01.05 [2157

|
Figure G-7  "Project explorer"-Window
52  View Menu-""Status bar" command

"Status bar" command displays a status bar on the screen down. The status bar displays
information about the progress of the current operation.

53  View Menu-"Tool bars' command

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

6 List Menu

The List menu is the main menu, which is used to view or print the calculated results and input
project data with the setting given by option format menus.

The Menu List commands are:

Display tables of data

Print tables of data

List tables of data through Text-Editor
Display tables of results

Print tables of results

List tables of results through Text-Editor
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6.1  List Menu -""Display tables of data command
By "Display tables of data" command the input project data can be tabulated.
The input project data, which can be tabulated, are:

Node coordinates

Node boundaries

Data of supports/ Boundary conditions
Spring supports

Girders

Loading

Slab properties/ Foundation level/ Global coordinates
Data of reinforcement

Data of temperature change

Data of neighboring foundations

Data of additional soil settlements
Data of boring fields

Soil properties

When the command is chosen, the selection Dialog box shown in Figure G-8 appears. In this
Dialog box select one item to be tabulated and click "OK" Button. As an example, Figure G-9
shows a list of soil data.

Select one item to list:

* MNode coordinates ¢ Node boundaries
" Girders ' Spring supports

" Data of supports/Boundary conditions " Sail properties

" Slab properties! Foundation level? Global coordinates " Data of boring figlds
" Loading

" Data of temperature change

" Data of neighbaring slabs

LCancel

" Data of additional sail settements 4'

€ Data of reinfarcement Help

Figure G-8  "Display tables of data" items
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g ELPLA-List - [gh?] - [Soil properties]
§ File  Wiew List  Format i
Z0=mE(L
= -55 (2-88

E--{E{;ﬂgb? Z0il main data
E Soil properties

SRR

| v

Groundwater depth under ground surface G [m] = 1,5
Poisson's ratio of soil Nue [-1 =10
Leduction factor of settlement Alfa -1 =1

Boring layers

Boring Ho.: 1
Name of boring: EPN1

Location of boring in global coordinates system [m]: ¥b = 4, Th= 3
Layer Level of Modulus of Modulus of Unit Symbole s

Moo layer Compres— Compres— weight for

under sibilty for sibilty for of so0il type

oy ourud loading reloading soil and

I = Es W= Gama rocks after

[-1 [m] [EH/mZ] [EH/mZ] [EH/m3] DIN 40232

1 1.t SE00 Ze000 13 u

b4 2.8 SE00 Ze000 11 u

3 10 Zz000 Ez000 11 £3

4 z0 1zo00o Zznooo 11 b4

Boring No.: £
Name of boring: EPNZ

Location of boring in global coordinates system [m]: ¥b = 1, Th= 2
Lavyer Level of Modulus of Modulus of Unit Svymbole j
[23.01.05 [2238

|
Figure G-9  List of node coordinates
6.2 List Menu —""Print tables of data'* command

By "Print tables of data” command the title page of ELPLA can be printed. The input project data
that can be viewed can be also printed. When "Print tables of data” command is chosen, the
selection Dialog box shown in Figure G-10 appears. In this Dialog box check the items that you
want to print, then click "OK" Button.

Print tables of data E

Check the itemsz that pou want to print

Data of supporte/Boundary conditions

Soil properties

Slab properties/ Foundation level! Global coordinates
D ata of baring fields

Loading

D ata of temperature change

D ata of neighboring zlabs

Data of additional zoil settlements
Data of reinforcement

LCancel

Help

i

¥ Select Al

Figure G-10 "Print tables of data" items

For printing tables of data, the header options, page numbering and also number of copies are
required as shown in Figure G-11.

Header

- To print headers (Company), check the control box "Print header (Company)"
- To print an identification header, check the control box "Print identification header"
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Page numbering

- By the option "Start at" renumbering pages can be defined. To change the page number,
type the new number in "Start at" Text box

- If the option "No page numbering" is activated, the page numbers will not be included in
the document

Copies
- In Dialog box "No. of copies” the number of printing copies can be defined

rHeader Copie:

¥ Print header [Company) No. of copies: [ :ll
¥ Print identification header

rPage numbering——————

@ Start at: 1 :II Cancel |
= Mo page numbering
Help |

Figure G-11 "Print" Dialog box

6.3  List Menu -""List tables of data through Text-Editor"* command

By this command the title page of ELPLA can be displayed through the ELPLA Text-Editor. The
input project data that can be viewed can be also displayed. When the command is chosen, the
selection Dialog box shown in Figure G-12 appears. In this Dialog box check the items that you
want to list through Text-Editor, then click "OK" Button.

List tables of data through Text-Editor

Check the itemsz that you want ta lizt through T ext-E ditar

Title page of Progranm ELPLA
[ Mode coordinates

[ Node boundaries

[ Girders

[ Spring supports

[ Drata of supportz/Boundary conditions
[ Sail properties

[[] 5lab propertiess Foundation level! Global coordinates 7 Select Al
[ Data aof boring fields LI —

LCancel

4l

Help

Figure G-12 "List tables of data through Text-Editor" items

For listing tables of data through Text-Editor, the header options and page numbering are
required before loading Text-Editor. Figure G-13 shows Title page of ELPLA through the
ELPLA Text-Editor (program GEOTEC-Editor). To get information about GEOTEC-Editor, see
the User’s Guide of GEOTEC-Editor.
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g ELPLA-Text - [untitled [Modified) ] MmEE
[ File Edit “iew Fomat ‘wWindow Help _|ﬁ||1|
IDed@&0 8 [RE0 |[¢wn &
© oo | p B R |A|B 7 U B Fe=== ==
Analysis of slab foundation
by the program package ELPLA
Version 8.0
Title : An irregular raft on irrecular subsoil
Date : 13.07.1398
Project : Method 7
File 1 gh?
[ Lire: 1 of 151 [ 1120 | 21:14

Figure G-13 Title page of ELPLA through GEOTEC-Editor

6.4  List Menu -""Display tables of results’ command

By "Display tables of results" command the calculated results can be tabulated.
The calculated results, which can be tabulated, are:

- Settlements, contact pressures, deformation and internal forces
- Flexibility matrix [Ce]

- Flexibility matrix [Cw]

- Stiffness matrix [Ks]

- Modulus of subgrade reaction (ks)

- Ultimate bearing capacity (Qur)

- Settlements due to temperature change (St)

- Settlements due to neighboring foundations (Se)
- Additional soil settlements (Ss)

- Support reactions (V)

- Limit depth (zg)

- Reinforcement (As)

- Punching results

When "Display tables of results” command is chosen, the selection Dialog box shown in Figure

G-14 appears. In this Dialog box select one item to be tabulated, then click "OK" Button. As an
example, Figure G-15 shows a list of settlements.

G-15



ELPLA-List

Display tables of results

Select one item to list:

)

Moduli of subgrade reactions ks

Deformation

Contact pressures q
Maoments Shear forces
Beam-T arsion moments kit Beam-Bending morments Mb
Beam-Shear forces Qs Suppart reactions
Reinforcement Az Lirit depth zqg

Dizplacements due ta temperature change St Settlementz due to neighbaoring foundations Se

B e e el e e

Additional zoil zettlements Sz Flexibility matrix of zail [Ce]
Flexibility matrix of zail [Cw]

Stitfress matrix of sail [ks] - |
Cance

O YRR Y Y Y Y

kain ultimate bearing capacity gb
Help

s

]

Ulimate bearing capacity at nodes qul

Figure G-14 "Display tables of results" items

g ELPLA-List - [gbh7] - [Settlements 5] M= E

E--{Eﬂ ab? MNaode Total Reloading Loading -
E Soil properties | 2 U ]
. [— [ [em] [em] [em]
1 19742 01880 1,7862
2 1.8514 0.2522 15932
3 1.7184 0.2809 1.4375
4 1.5765 0.2971 1.2794
5 14439 0,3067 11373
E 1.3302 03120 1.0181
7 1.2213 0.3147 09066
g 112412 0.3157 08055
9 1.0411 03127 07284
10 1.0353 0.3029 07264
1 1.0825 0,305 0,781
12 1.1468 0.2468 0,3000
13 2121 02533 1,8688
14 1.9950 03442 1.6508
15 1.8532 0.3839 1.4692
16 1.6933 0.4045 1.2894
17 15521 04162 11359
18 1.4396 04227 1.0163
19 1.331 04261 0.9051
20 1.2254 04257 07937
2 1151 04327 0.7194
22 1.1650 04442 07208
23 1.2333 04331 0.2008
24 13111 0.3548 0.9562
25 2.2600 0.3003 1.9597
26 21192 0.2950 1.7242| &

| [23.00.05 [2238

Figure G-15 List of settlements

6.5  List Menu —"Print tables of results" command

The calculated results can be printed. When "Print tables of results” command is chosen, the
selection Dialog box shown in Figure G-16 appears. In this Dialog box check the items that you
want to print, then click "OK" Button.

For printing tables of results, the header options, page numbering and also number of copies are
required as shown in Figure G-11.
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Print tables of results E

Check the itemsz that you want ta print

Moduli of subgrade reactions ks
Seftlements =

Contact pressures q
Deformation

Moments

Shear forces Help |
Beann-Tarsion moments kit

Beam-Bending moments Mb W SRl
Beam-Shear forces Os = T

Figure G-16 "Print tables of results" items
6.6  List Menu —""List tables of results through Text-Editor" command

By "List tables of data through Text-Editor" command the calculated results can be displayed
through ELPLA Text-Editor. When the command is chosen, the selection Dialog box shown in
Figure G-17 appears. In this Dialog box check the items that you want to list through Text-
Editor, then click "OK" Button.

Lizt tablez of resultz through Text-Editor

Check the itemsz that pou want to lizt through Text-Editar

[ Moduli of subgrade reactions ks
[ Settlements 2

[[] Contact prezsures q

[ Deformation

LCancel

ddill

[ Shear forces Heln
[ Beam-Torgion moments bt

[T] Beam-Bending moments kMb 7 Select Al
[] Beam-Shear forces Qs =l =

Figure G-17 "List tables of results through Text-Editor" items
For listing tables of data through Text-Editor, the header options and page numbering are

required before loading Text-Editor. Figure G-18 shows moments through ELPLA Text-Editor.
To get information about GEOTEC-Editor, see the User’s Guide of GEOTEC-Editor.
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Moments Page 1
Title: An irregular raft on irregular subsoil
Date: 13.07.1338
Project: Method &
File: gb7
Anzlysis of slabk foundation
by the program package ELDLA
Version 3.2 SB1
Calculation method:
Method (7) (Layered scil model)
Modulus of compressibility
Moments
NHode Moment Moment Moment Principal Principal
No. moments moments
I mix my mxy mhl mhZ
-1 [kN _m/m] [EN.m/m] [kN.m/m] [EN.m/m] [kN.m/m]
1 -0.3 Z2.3 -6.1 7.2 -5.2
z 3z.1 -1.2 -1.7 33.8 -3.0
E 33.8 -Z2.0 -22.5 44.7 -12.8
4 -30.4 0.6 -23.8 13.4 -43.2
El -47.4 -3.2 -2.8 -3.0 -47 il
o = _n a nn A n 13
] I 3
21/11/2014 05:34 0

Figure G-18 Moments through GEOTEC-Editor

7 Format Menu
The Format menu has the following commands:

- Page format
- Font

7.1  Format Menu -""Page format" command

ELPLA-List

By "Page format" command the page margins, number of lines per page and number of
characters per line can be defined, Figure G-19. The user has the possibility at any time to
specify one of the following left, top or bottom boundaries.

Page format E

~Page margin
Left [characters] I 5 ﬂ
Top [Linesz] I 7 =
= Save |
Bottom [Linesz] | 2 ﬂ
Page size LCancel |
Murmber of ines per Page 53
Murnber of characters per Line 127 Help |

Figure G-19 "Page format" Dialog box
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7.2 Format Menu -""Font"* command

By this command font size (Figure G-20) and font type (Figure G-21) for the text can be defined.

Font E
— Size factor of font
Item IDataa’Hesulls j Size |1D :I
Sample
Ciefault font | Eont tpe... |
LaBbhTyEs
Cowrier Hew
Save | LCancel | Help |

Figure G-20 "Font size" Dialog box

Font | 7]
Fant: Fant style:
Arial[ IF!eguIar
T Arabic Transparent - M
B Aial :.I ltalic Cancel |
B Arial Black Bold
Hr avial Marrow Bold Italic
% Bold Italic &t
Book Antiqua
B Bookman Old Sile = =
—Effecte——————— - Sample
™ Strikeout
[ Underline AaBbYyZz
Color:
I- Black LI Script:
Thiz iz a TrueType font. This zame font will be uzed on bath
your prinker and your screen,

Figure G-21 "Font type" Dialog box

8 Window Menu
The Window menu has the following commands:
Cascade
Tile horizontally
Tile vertically
Arrange icons
Window 1, 2, 3, ...
8.1  Window Menu-""Cascade’ command

By "Cascade" command all non-minimized forms are cascaded.
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8.2  Window Menu-""Tile horizontally"* command
By "Tile horizontally command all non-minimized forms are tiled horizontally.
8.3  Window Menu-""Tile vertically"* command
By "Tile vertically" command all non-minimized forms are tiled vertically.
8.4  Window Menu-""Arrange icons' command
When choosing "Arrange icons" command, the icons of minimized forms are arranged.
8.5  Window Menu-"Window 1,2, 3 ..." command
By "Window 1, 2, 3 ..." command the user can display a list of the previous loaded data or
results.
9 Help Menu
The Help Menu commands are:
Contents
Short description of ELPLA
New in ELPLA
About ELPLA-List

9.1 Help Menu-""Contents' command

"Contents” command displays a help file in HTML-Format containing the complete User’s
Guide of ELPLA, Figure G-22.
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Hide Back Print  Options

Contents | Index | Search |

= [ ELPLA
[£] ELPLA Editions
@ Short Description
@ Mew features and enhancements
@ ELPLA Data
@ ELPLA Solver
@ ELPLA Graphic
@ ELPLA Section

= & ETOE

@ ELPLA Boring

Part G
User’s Guide

for the program ELPLA-List

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 14n overview of ELPLA- List

Figure G-22 Menu "Contents"

9.2  Help Menu-""Short description of ELPLA" command

ELPLA-List

"Short description of ELPLA" command gives a short description of ELPLA package.

9.3  Help Menu-"New in ELPLA" command

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

9.4  Help Menu-"About ELPLA-L.ist" command

Clicking the command displays the information form of ELPLA-List as shown in Figure G-23,
which gives information about ELPLA-List and the calculation method of the loaded project.
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Information

Calculation method

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

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

Viewing and Printing data and results:

By ELPLA-List, The input data (System data, loading and subsoil) and the calculated results (settements,
contact pressures, deformation, internal forces, modulus of subgrade reaction, support reactions, Rfts,
flexibility matrix and soil stiffness matrix) can be viewed and printed.

Listing data and results can be displayed first on the screen, then can be sent to the printer.

Program authors

GEQTEC Software

Prof. M. El Gendy
Dr. A. El Gendy

System-Info

@ Online Support

Figure G-23 Information form of ELPLA-List

10 Tips and Tricks

10.1 Keyboard

ELPLA-List

The user can obtain all menu titles and commands also through Shortcut keys. The action of the
Shortcut keys is listed in Table G-4 to Table G-10.

Table G-4 Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"
[Alt+v] "View"
[Alt+] "List"
[Alt+t] "Format"
[Alt+w] "Window"
[Alt+h] "Help"
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Table G-5

Shortcut keys of File-Command

ELPLA-List

Shortcut keys

Action

[Ctrl +0] or [Alt+f] then [0]

Calling command  "Open"

[Alt+f] then [c]

"Close project”

[Alt+f] then [u]

"Print setup"

[Alt+f] then [w]

"Send to Word"

[Alt+f] then [e]

"Send to Excel"

[Alt+f] then [1]

Calling the first project from the last four loaded projects

[Alt+f] then [2]

Calling the second project from the last four loaded projects

[Alt+f] then [3]

Calling the third project from the last four loaded projects

[Alt+f] then [4]

Calling the fourth project from the last four loaded projects

[Ctrl+q] or [Alt+f] then [X]

Calling command "Exit"

Table G-6 Shortcut keys of View-Command

Shortcut keys Action

[Alt+v] then [x] Callingcommand  "Project explorer"
[Alt+v] then [b] "Status bar"
[Alt+v] then [t] "Tool bars"
[Alt+v] then [t], then [f] "Tool bars-File"

[Alt+v] then [t], then [1]

"Tool bars-List

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

"Tool bars-Format"

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

"Tool bars-Window"

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

"Tool bars-Help"

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

"Reset Toolbar"

Table G-7

Shortcut keys of List-Command

Shortcut keys Action

[Alt+I] then [t]

Calling command

"Display tables of data”

[Alt+1] then [a]

"Print tables of data"

[Alt+1] then [b]

"List tables of data through Text-Editor"

[Alt+1] then [e]

"Display tables of results"

[Alt+1] then [p]

"Print tables of results"

[Alt+1] then [1]

"List tables of results through Text-Editor"
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Table G-8 Shortcut keys of Format-Command

ELPLA-List

Shortcut keys

Action

[Alt+t] then [p]

Calling command

"Page format"

[Alt+t] then [f] "Font"
Table G-9 Shortcut keys of Window-Command

Shortcut keys Action

[Alt+w] then [c] Calling command  "Cascade"

[Alt+w] then [h]

"Tile horizontally"

[Alt+w] then [v]

"Tile vertically"

[Alt+w] then [a]

"Arrange icons"

[Alt+w] then [1, 2, 3, ...]

"Window 1, 2,3 ..."

Table G-10  Shortcut keys of Help-Command

Shortcut keys Action

[Alt+h] then [c] Calling command  "Contents"

[Alt+h] then [s] "Short description of ELPLA"
[Alt+h] then [n] "New in ELPLA"

[Alt+h] then [a]

"About ELPLA-List"

10.2 Mouse

By clicking the right mouse Button on the screen, the user can obtain the Popup-Format-Menu,

Figure G-24.
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§ File  Wiew List Fomat ‘Window  Help

B Page format...
A Font.

|
Figure G-24 Menu "Popup-Format™

11 Listing samples for data and results using ELPLA-L.ist

ELPLA-List

ELPLA-List gives the ability to print data and results in arranged tables. In this paragraph some
of the printed text for data and results of example problems gb7, an irregular raft on irregular

subsoil, are presented.

The pages 1 to 2 contain some printed text of input project data for the example problem gb7,
while pages 3 to 7 contain some printed text of results for the same example problem, according

to Table G-11 and Table G-12.
11.1 Listing input project data

Table G-11  Input project data

Presentation Page
Title page of program ELPLA -
Loading 1-2
11.2  Listing of calculated results
Table G-12  Results
Presentation Page
Moments m 3-7
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Analysis of slab foundation
by the program package ELPLA

Version 9.0
AR R R R R S S B S R R R SRS SRR SR SRR SR SRS RS SR SRS R R RS SR SRS EEE SRS SRS EEEEEE SRS EEEEEEE SR SR SRS

Title : An irregular raft on irregular subsoil
Date : 13.07.1998

Project : Method 7

File : gb7

Calculation method:
Method (7) (Layered soil model)
Modulus of Compressibility (Elimination)

Program authors: M. El Gendy/ A. El Gendy
GEOTEC: PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7
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GEOTEC-Software
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Loading

Title : An irregular raft on irregular subsoil
Date : 13.07.1998

Project : Method 7

File : gb7

Analysis of slab foundation
by the program package ELPLA
Version 9.0

Calculation method:
Method (7) (Layered soil model)
Modulus of Compressibility (Elimination)

Loading
Point loads:

Load No. Load value x-position y-position
I P x vy
[1] [kN] [m] [m]
1 1265 1,5 1,4
2 1600 1,5 5,5
3 1350 1,5 9,9
4 1368 1,5 12,6
5 1560 5 1,4
6 1538 5 12,6
7 800 9,2 1,4
8 750 9,2 5,5
9 1565 9,2 12,6
10 2150 13,4 5,5
11 1450 13,4 9,9
12 1254 13,4 12,6
Moments Mx:
Moment Moment value x-position y-position
No Mx X vy
[1] [kN.m] [m] [m]
1 350 5 1,4
Moments My:
Moment Moment value x-position y-position
No My X y
[1] [kN.m] [m] [m]
1 500 9,2 5,5
Line loads:
Load No. Load value Load start Load start Load end Load end
I Pl x1 vyl x2 y2
[1] [kN/m] [m] [m] [m] [m]
1 89 10,5 4,8 15 2,8

ELPLA-List
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GEOTEC-Software
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Load No. Load value Load start Load start Load end Load end
I P x1 yl X2 y2

[1] [kN/m2] [m] [m] [m] [m]

1 120 0 0 0,5 14

Loading data:

Slab weight Pe [kN] = 0,0
Force on slab Pa [kN] = 17927,1
Groundwater force Pw [kN] = 2031,2
Total load (P = Pe + Pa - Pw) P [kN] = 15895,9
Groundwater pressure on slab Qw [kN/m2]= 12,0
Average contact pressure Qo [kN/m2]= 93,9
Sum Mx from loads Mx [kN.m] = 7039,1
Sum My from loads My [kN.m] = -6683,2
Eccentricity of loading in x-direction ex [cm] = -42,04
Eccentricity of loading in y-direction ey [cm] = 44,28
Moment of inertia of slab about x-Axis Ix [m4d] = 2923,08
Moment of inertia of slab about y-Axis Iy [m4d] = 3423,36
Product of inertia Ixy [m4d] = 366,19
Area of slab A [m2] = 169,27
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ELPLA-List

PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Project
File

: An irregular raft on irregular subsoil

: 13.07.1998
: Method 7
: gb7

Calculation method:
(Layered soil model)

Method

Modulus of Compressibility

Moments

(7)

Analysis of slab foundation
by the program package ELPLA

Version 9.0

(Elimination)
Moment Moment
my mxy
[kN.m/m] [kN.m/m]
2,4 -5,3
-1,4 -7,1
-1,9 -22,2
0,6 -23,4
-3,2 -2,3
-0,9 7,9
4,0 0,6
-5,4 5,2
-0,3 25,1
-1,3 33,2
-4,0 24,3
7,3 13,7
31,9 -13,0
77,6 -16,2
106,5 -26,4
58,9 -26,7
63,3 -4,8
126,5 9,7
151,8 -6,7
64,8 -0,8
32,6 30,4
41,4 40,6
61,3 39,1
-0,9 33,6
14,7 -31,6
57,5 -36,4
88,5 -30,6
44,4 -31,0
70,5 -34,8
147,6 -19,7
170,4 2,4
92,9 29,2
35,5 46,9
36,2 47,2
51,6 61,0
-18,5 90,6
-56,0 -36,0
-64,0 -42,4

Principal Principal
moment moment
mhl mh2
[kKN.m/m] [kKN.m/m]
6,6 -4,4
34,1 -2,8
45,4 -12,3
13,4 -42,0
-3,1 -46,2
4,6 -12,3
4,0 -17,3
-5,1 -88,2
3,7 -158,1
8,6 -112,7
11,8 -41,4
20,3 -7,2
36,4 -5,2
87,7 51,5
131,4 78,6
65,1 -56,3
63,5 -67,7
127,4 29,5
152,3 57,5
64,8 -115,9
37,1 -171,4
52,3 -110,5
85,5 -1,7
30,1 -37,4
39,8 -25,1
95,8 22,9
125,1 62,9
53,1 -65,3
78,0 -89,2
150,06 17,9
170,5 50,0
96,5 -143,5
45,4 -186,6
50,5 -120,0
93,5 -37,0
85,4 -97,5
16,6 -73,9
51,2 -79,7

Continue of table at next page
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GEOTEC-Software
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Node Moment Moment Moment Principal Principal
No. moment moment
I mx my mxy mhl mh2
[1] [kN.m/m] [kN.m/m] [kN.m/m] [kN.m/m] [kN.m/m]
39 27,7 -69,8 -41,5 43,0 -85,0
40 -39,2 -40,7 -52,4 12,5 -92,3
41 -82,9 -9,8 -73,5 35,7 -128,5
42 -64,9 3,3 -58,5 36,9 -98,6
43 -89,4 15,2 1,2 15,2 -89,4
44 -167,2 38,0 57,2 52,9 -182,1
45 -178,3 5,2 69,5 28,5 -201,7
46 -117,9 -19,5 64,7 12,6 -150,0
47 -52,1 -45,1 83,9 35,4 -132,6
48 -130,8 -48,6 115,7 33,1 -212,5
49 -19,8 10,5 40,8 38,8 -48,1
50 50,5 -1,8 17,9 56,0 -7,3
51 68,3 1,8 3,8 68,5 1,6
52 -0,6 -3,2 2,5 0,9 -4,7
53 -2,2 -76,6 -27,6 6,9 -85,7
54 37,4 -87,1 -32,0 45,1 -94,9
55 30,6 -97,5 -50,0 47,8 -114,7
56 -21,9 -92,4 -75,8 26,5 -140,8
57 -93,2 -61,4 -100,7 24,7 -179,3
58 -114,0 -41,7 -74,2 4,7 -160,4
59 -180,4 -10,8 -25,6 -7,0 -184,2
60 -224,0 9,9 78,8 33,9 -248,1
61 -166,6 -18,4 84,5 19,8 -204,9
62 -123,3 -35,3 80,9 12,7 -171,4
63 -72,8 -38,4 84,3 30,4 -141,7
64 -83,3 -4,7 81,3 46,3 -134,3
65 -16,3 17,9 43,1 47,2 -45,6
66 77,1 32,4 24,4 87,9 21,7
67 86,3 32,0 -0,2 86,3 32,0
68 -2,2 23,0 -3,8 23,6 -2,7
69 -1,5 -32,6 -13,5 3,6 -37,7
70 60,2 -53,2 -15,6 62,3 -55,3
71 67,6 -82,3 -47,4 81,3 -96,0
72 6,8 -94,7 -84,7 54,8 -142,7
73 -91,3 -176,1 -134,9 7,7 -275,1
74 -151,5 24,1 -110,3 77,3 -204,7
75 -185,9 4,7 -48,1 16,1 -197,4
76 -335,8 17,1 140,5 66,2 -384,9
77 -154,3 -35,2 96,2 18,3 -207,9
78 -129,0 -23,6 91,0 28,9 -181,5
79 -57,5 -12,2 95,3 63,1 -132,8
80 -39,9 41,2 49,2 64,4 -63,1
81 4,5 88,3 44,2 107,3 -14,5
82 117,1 90,3 31,7 138,1 69,3
83 123,2 83,1 -7,1 124,4 81,9
84 1,4 102,7 -18,2 105,9 -1,7
85 0,0 51,8 -7,0 52,7 -0,9
86 111,9 100, 6 -7,4 115,5 96,9
87 195,3 116,3 -22,2 201,1 110,5
88 -3,6 -24,0 -30,2 18,0 -45,7
89 15,1 -73,6 -33,8 26,5 -85,0
90 16,3 -82,6 157,7 132,1 -198,4
91 -139,6 -23,5 90,4 25,8 -189,0
92 -101,0 10,0 77,9 50,1 -141,2

Continue of table at next page
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GEOTEC-Software
PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Node Moment Moment Moment Principal Principal
No. moment moment
I mx my mxy mhl mh2
[1] [kN.m/m] [kN.m/m] [kN.m/m] [kN.m/m] [kKN.m/m]
93 12,0 98,4 71,8 139,0 -28,7
94 -40,8 99,1 30,7 105,6 -47,2
95 -4,7 132,9 22,7 136,6 -8,4
96 200,0 274,1 14,0 276, 6 197,5
97 237,9 320,7 -8,6 321,6 237,0
98 -3,3 204,9 -17,4 206,4 -4,8
99 -0,3 39,2 -9,9 41,6 -2,6
100 103,2 66,1 -10,1 105,7 63,5
101 167,2 68,9 9,8 168,2 67,9
102 14,1 -15,2 18,8 23,3 -24,4
103 -0,9 -58,0 13,0 1,9 -60,8
104 -10,6 -69,4 63,2 29,8 -109,7
105 -105,4 -23,4 61,8 9,7 -138,6
106 -97,2 14,8 47,7 32,3 -114,8
107 23,4 67,9 24,3 78,5 12,7
108 -8,5 68,3 22,3 74,3 -14,5
109 8,6 104,2 -14,9 106,4 6,3
110 185,7 210, 6 -25,3 226,4 169,9
111 214,3 248,2 -7,0 249,06 212,9
112 -1,4 182,6 -2,3 182,7 -1,5
113 -1,6 -46,3 1,8 -1,5 -46,4
114 59,0 -62,1 2,3 59,1 -62,2
115 68,3 -81,1 23,3 71,9 -84,6
116 25,5 -76,4 34,5 36,1 -87,0
117 -1,8 -84,4 28,9 7,3 -93,5
118 7,4 12,9 33,2 43,4 -23,2
119 -113,5 -7,6 42,9 7,6 -128,7
120 -109,1 -3,7 40,0 9,7 -122,6
121 -9,0 0,7 22,0 18,4 -26,7
122 53,6 -25,8 0,0 53,6 -25,8
123 29,6 21,3 -34,0 59,7 -8,8
124 115,6 26,9 -39,9 130,9 11,6
125 119,8 33,6 -18,4 123,6 29,8
126 0,2 56,1 -15,4 60,0 -3,7
127 -1,7 -68,3 19,3 3,4 -73,5
128 45,1 -78,6 23,1 49,2 -82,8
129 47,8 -86,3 22,7 51,5 -90,0
130 23,5 -83,5 26,1 29,5 -89,5
131 -4,9 -83,4 33,1 7,2 -95,5
132 -9,1 -39,1 -45,2 23,5 -71,7
133 33,2 -33,2 -35,9 49,0 -48,9
134 92,0 -31,6 -33,3 100,3 -40,0
135 92,5 -26,5 -35,6 102,3 -36,4
136 -2,3 -23,9 -38,9 27,2 -53,4
137 -1,0 26,7 36,0 51,4 -25,7
138 75,1 18,4 41,1 96,7 -3,1
139 95,2 1,7 21,3 99,8 -2,9
140 16,2 9,1 18,6 31,6 -6,3
141 8,0 -17,9 52,4 49,0 -58,9
142 7,8 -36,7 -69,0 58,1 -86,9
143 8,8 -2,3 -36,5 40,2 -33,6
144 117,5 19,7 -29,4 125,7 11,5
145 124,8 25,8 -49,4 145,3 5,3
146 0,1 34,7 -57,2 77,1 -42,3

Continue of table at next page

G-31



GEOTEC-Software

ELPLA-List

PO Box 14001 Richmond Road PO - Calgary AB, Canada T3E 7Y7

Moment

mxy
[kN.m/m]

106,0

103,5
124,9

108,9
131,4
-81,3

61,0

25,3

147,8
113,3
116,1
150,3
154,1
101,0

81,4
116,6
156,3

94,5

145,7

’
108,6
179,0

11,4

-11,9

-106,2

-54,6

62,6

-41,8

41,5

-90,8

32,9

24,6

Principal Principal
moment moment
mhl mh2
[kN.m/m] [kN.m/m]
132,6 -7,5
218,4 108,8
277,4 196,4
109,3 -24,3
65,1 -123,1
1,6 -94,7
2,7 -103,5
-1,2 -126,1
-0,6 -138,1
4,1 -115,9
34,2 -115,6
38,5 -187,8
87,4 -64,1
234,5 124,1
272,0 170,5
115,6 -23,3
119,0 -10,4
125,7 52,9
138,6 28,1
121,3 -23,8
94,1 -90,2
48,1 -76,5
20,9 -66,2
33,3 -111,6
33,0 -132,5
28,0 -84,0
46,0 -81,4
102,4 -133,6
118,2 -82,4
157,4 0,1
153,1 25,0
97,3 -16,1
122,3 -19,4
164,7 63,0
188,3 98,3
130,1 -27,8
133,4 =-71,7
162,3 7,0
154,1 40,5
102,7 -104,6
82,0 -137,7
117,9 -43,9
187,4 53,4
135,9 -104,4
113,4 -85,6
159,9 32,0
173,3 56,8
87,4 -35,6
89,1 -12,8
161,8 78,6
216,0 122,9
123,0 -44,3
117,2 -61,7
183,9 56,1

Continue of table at next page
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GEOTEC-Software
PO Box 14001 Richmond Road PO - Calgary AB,

Node Moment Moment Moment Principal
No. moment
I mx my nmxy mhl
[1] [kN.m/m] [kN.m/m] [kN.m/m] [kN.m/m]
201 100,7 201,7 15,4 204,0
202 -98,6 106,3 3,3 106,4
203 -136,6 79,1 -14,6 80,1
204 -19,9 137,7 -32,2 144,0
205 156,1 212,4 -46,6 238,17
206 -60,7 90,9 -61,1 112,5
207 -60,2 61,6 -71,4 94,5
208 88,6 114,1 -63,2 165,8
209 134,9 123,9 -43,7 173,4
210 -5,2 33,1 -35,3 54,1
211 -1,1 4,1 20,2 21,8
212 41,6 -2,3 21,5 50,3
213 51,5 -3,3 43,9 75,9
214 -18,1 1,0 50,3 42,6
215 -39,2 -0,1 27,6 14,2
216 20,1 -1,7 13,4 26,5
217 16,9 -3,8 18,9 28,1
218 -75,7 0,6 11,5 2,3
219 -127,1 -1,1 -14,9 0,6
220 -20,6 -0,1 -37,5 28,5
221 59,9 -4,0 -39,9 79,1
222 -33,3 0,6 -46,2 32,9
223 -61,0 -0,6 -66,2 41,9
224 34,1 -0,7 -61,2 80,3
225 57,1 -3,5 -35,4 73,4
226 5,4 4,0 -21,3 26,1

Canada T3E 7Y7

Principal
moment

ELPLA-List
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ELPLA-Boring

1 An overview of ELPLA-Boring

ELPLA-Boring is used to edit and display graphically the boring logs (boring layers, soil
material, foundation level and water table). The drawing of the boring logs can be displayed first
on the screen, and then can be sent to the printer or plotter. The program draws the soil layers by
different symbols according to the German Standard DIN 4023.

ELPLA-Boring can also display the stress in soil under a specified point on the foundation with
effective stress beside the corresponding boring log. The stress in soil is used to determine the
limit depth of the soil layers.

The drawings, if desired, can be saved as WMF-format files, in which they can be exported to
other Windows applications to prepare reports, slide presentations, or add further information.

2 Description of ELPLA-Boring

ELPLA-Boring is a 32-bit, graphical software product that operates under Microsoft Windows
9x/ NT/ ME/ XP. The common "what you see is what you get" of Windows applications makes it
easy to learn how to use ELPLA-Boring, especially if you are already familiar with the Windows
environment.

The program package ELPLA consists of 7 separate programs. These can be run independently.
Name and short description of the seven separate programs are given in Table H-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 using ELPLA-Solver. Finally,
results can be presented as graphical drawings, graphs and tables using the five separate
programs ELPLA-Graphic, ELPLA-Section, ELPLA-List, ELPLA-Boring and GEOTEC-Editor.

Table H-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

In order to use ELPLA-Boring, first the user must define the project data by ELPLA-Data, and
then must analyze by ELPLA-Solver. Table H-2 gives a list of files, which are read or created by
ELPLA-Boring. The files can be classified in four groups.
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Table H-2 Names of file groups

ELPLA-Boring

Group

Saved from the program

A Main data files

C Project data files
D Final result files

B Boring files (*.BOR)

ELPLA-Data
ELPLA-Boring
ELPLA-Data
ELPLA-Solver

Further more, Table H-3 shows filenames, contents and groups of all files that may be read or

created by ELPLA-Boring.

Table H-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

UNITS System of units

B Boring files

PLOTPAR. BOR
NODISPLA. BOR
ORDINATE. BOR

Filename Contents
LINEFORM. BOR Line formats
FONT. BOR Font data
LEGENDE. BOR Legend data
PAINT. BOR Fill color data

Plot parameters
Data of display values
Max. width data

C Project data files

Filename

Contents

*. AUF 3 lines text to identify the project
*, P21 Data of slab properties/ levels/ coordinates
*. BAU Soil properties
*. LDH Data of the limit depth
D Final result files
Filename Contents
*. LD1 Results of the limit depth

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

3 Starting ELPLA-Boring

Start ELPLA-Boring by clicking on the program icon. The introduction screen (Figure H-1)

appears.
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Figure H-1  Introduction screen of ELPLA-Boring
The menu head of Figure H-1 contains the following 7 commands:

File
View
Graphic
Options
Format
Window
Help

After clicking one of the seven menu commands, other sub-commands or options become
available. The seven menu commands and their sub-commands are presented and described in

the following paragraphs 4 to 11.

4 File Menu
The File Menu commands are:

- Open

- Make WMF-File
- Print

- Page setup

- Files1,2,3,4

- Exit
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4.1  File Menu-"Open" command

By "Open" command the current project is closed, if one is loaded, and an existing project is
opened. Figure H-2 shows “Open” Dialog box used to open a specified project.

Lok i [ (3 Exampie? El £
= =

E=
File name: | Open I
Files of lwpe: ISoiI data [*.BalL) ﬂ Cancel |

Figure H-2  "Open project” Dialog box
4.2  File Menu-"Make WMF-File" command

By "Make WMF-File" command the drawing can be saved in a format that can be read by other
programs. This feature allows you to include your drawing in reports and presentations and to
enhance the drawing using other drawing or CAD software packages. The drawing can be
exported in the Windows Metafile (WMF) format.

Figure H-3 shows the “Save as” Dialog box used to export the drawing with the filename you
wish to give the exported file, including extension and the directory in which to save the file. If
the file name already exists, you may select to overwrite the existing file.

Save Az HE
Save i Ia Example? j gl
Filz narne: I gb¥c Save I
Save as hpe: I [*.WwMF) j Cancel |

e

Figure H-3  "Save as" Dialog box
4.3 File Menu-""Print"" command

By "Print" command data and results can be graphically plotted or printed. Only the objects
currently displayed on the drawing are printed. Figure H-4 shows "Print" Dialog box. The printer
group box contains controls for selecting the printer and changing its properties. Use "Name"
Combo box to select the printer and use "Properties™ Button to set printer settings. The number
of printing copies can be defined in "Copies" Input box.
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Print

— Pririter
Narmne: HF Lazerlet 2100 Senes PCL B PBroperties |
Status: Default printer; Feady
Type: HF Lazerlet 2100 Seres FCLE
Wherer  LPT1:
Comment;:

— Print range Copies
o A MNurnber of copies: |1 3:
) Pages  from: o

)

) Selection

[ o ]

Cancel

Figure H-4  "Print" Input box

4.4  File Menu-""Page setup' command

ELPLA-Boring

By "Page setup” command the standard "Page setup™ Dialog box can be displayed with options
to specify the printer, page orientation, paper size, and paper source, as well as other printing
options (Figure H-5).

Page Setup E
— Paper
Size: I,.’:.,d, j
Source: IAulo Select ﬂ
— Orientation M arging [millimeters]
" Paortrait Left: ISDmm Riight: ISDmm
@ | andscape Top: |3|:Imm Bottom: |3|:Imm

QK I Cancel | Frinter... |

Figure H-

5 "Page setup" Dialog box

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

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

46 Fi

le Menu-""Exit"* command

By "Exit" command the current project is closed and ELPLA-Boring is quitted, Figure H-6.



ELPLA-Boring

Program end

@ Program exit!
Cancel |

Figure H-6  "EXxit" Message box

5 View Menu
The View Menu commands are:

- Status bar
- Tool bars

5.1 View Menu-""Status bar'' command

"Status bar" command displays a status bar on the screen down. The status bar displays
information about the progress of the current operation.

52  View Menu-"Tool bars" command

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

6 Graphic Menu

The graphic menu is the main menu, used to display the specified drawing. The Graphic Menu
command is:

Drawing boring logs/ Limit depth
6.1  Graphic Menu-""Boring logs/ Limit depth™ command

By this command the boring logs (boring layers, soil material, foundation level and water table)
can be displayed. The stress in soil under the foundation with effective stress can be displayed
beside the corresponding boring log. The stress in soil is used to determine the limit depth of the
soil layers.

When "Drawing boring logs/ Limit depth” command is chosen, the selection Dialog box shown
in Figure H-7 appears. In this Dialog box select the boring logs or the limit depths to draw, then
click "OK" Button. Figure H-8 shows boring logs, while Figure H-9 shows a limit depth of soil
layers.
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Lizt of boring logs

r— List of selected baring logs to draw:

Ma. | Boring log Nn.| Label of baring log | Type
1 1 BPH1 Log

] | 2

Lizt of the available boring logs:

Baring log Ma. | Label of boring log | Type ;I
2 BPMZ2 Log _I
3 BPM3 Log

1 BFN1 Lirit depth =
iI I 4

Figure H-7  "List of borings" Dialog box
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Figure H-8  Drawing of 3 borings with multi-layers and different soil material
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Figure H-9  Limit depth of the soil layers

7 Options Menu
The Options menu has the following commands:

Plot parameters
Display values
Scale

Title

Page No.

Copy

7.1  Options Menu-""Plot parameters™ command
Figure H-10 shows the parameters, set as default values by the program, or specified by the user.

Color soil layers

Draw the water table

Simple drawing of boring logs

Setting soil colors according to DIN 4023
Display soil properties C, Phi and Nue
Color foundation

Draw foundation

Draw measurement bar

Color limit depth

Page with frame
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Plot parameters E
— Baring logs — Measurement bar
[ Color zoil layers [¥ Draw measurement bar
v Draw water table Interval Wﬁ
[™ Simple drawing of baring logs
¥ Setting zoil colors according to DIM 4023 r— Limit depth
[ Display soil properties C, Fhi and Nue [ Color limit depth
— Foundation — General plob parameters
[~ Color foundation [~ Page with frame

[ Draw foundation

Save | LCancel | Help |

Figure H-10 "Plot parameters™ Dialog box

7.2  Options Menu-"Display values™ command

ELPLA-Boring

By "Display values" command the values of the following items can be displayed, if desired, on

the drawing (Figure H-11):

Label of the boring

Layer description

Layer depth

Display text of soil symbols
Measurement bar
Foundation

Water level

Limit depth

Stress value

Dizplay values E

Label of baring
Layer dezcription
Layer depth
Dizplay text of =il symbolz
M eazurement bar
Foundation
W ater level
Limit depth el
Stresz value

Save

LCancel

ddis

¥ Select All

Figure H-11 "Display values" Dialog box

7.3 Options Menu-""Scale" command

By "Scale" command the scale of the drawing can be defined as shown in Figure H-12. The
defaulted value for the scale factor is chosen to pass the active printer-paper format.
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Scale E2

Scale of the drawing

150 175 1125 ¢ 1150 © 1175

& Another 1: [170 :Il

Ok LCancel | Help |

Figure H-12 "Scale" Dialog box
7.4  Options Menu-""Title" command

By "Title" command the text data (two line texts above the drawing and two line texts under the
drawing) can be defined, Figure H-13.

Title E
— Title above drawing
A-Title |
A-Title2|

r— Title under drawing

L-Title |Bnling logs limit depth
U-Title2 |

LCancel | Hew Help |

Figure H-13 "Title" Dialog box
7.5  Options Menu-""Page No." command
By "Page No." command the page No. can be defined, Figure H-14.

Page Mo.

Page Mo. |1| Ok |
LCancel |
Help |

Figure H-14 "Page No. " Dialog box

7.6  Options Menu-""Copy"* command

By "Copy" command the current drawing can be copied in Metafile-Format to Clipboard. Then it
can be inserted directly to other Windows programs such as Word, WordPerfect and AutoCAD.
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8

Format Menu

The Format menu has the following commands:

8.1

Line formats

Fill color
Max. width
Font
Legend

Format Menu-""Line formats' command

ELPLA-Boring

Color, style and thickness of drawing lines can be defined (Figure H-15). The way a line is
drawn depends on the setting of the color and style properties. 15 different colors and 5 styles for
line formats are available. The following list shows the available lines, which can be formatted:

Identification box

Page boundary

Boring boundary

Soil layer levels

Soil symbols
Groundwater
Foundation
Measurement bar
Limit depth
Lines Color Style
IIdentificatinn bow j _ EI
S ===
EEE | — -
BOE||--------
Bl --—--
Save | . . |:| ______ ~
Cancel | Help | Thickness [mm] IW:I
Figure H-15 "Line formats" Dialog box
8.2 Format Menu-""Fill color'* command

The following list shows available items, which can be filled with a specified color, Figure H-16:

Groundwater

Foundation

Measurement bar

Stress due to foundation
Stress from neighboring foundations
Stress from soil weight
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Fill color B
Fill caalar
Color _ Set color... |
Item IGroundwater j

Sawe | LCancel | Help |

Figure H-16  "Fill color" Dialog box
8.3 Format Menu-""Max. width"* command

By "Max. width" command the maximum width for the drawing can be defined, Figure H-17.

Max. ordinate E2
— Max. ordinate:

IBoring logs

Save

T
[ram] IFﬁ LCancel |

Help |

Figure H-17 "Max. width" Dialog box
8.4 Format Menu-""Font" command

By "Font" command the font size (Figure H-18) and font type (Figure H-19) for the drawing can
be defined.

— Size factor of font

Item IGentechnicaIdatanflhelayer j Size |3 :I
Sample —————
Fant type... |

AaBRbhTyEs

Courier Hew

Save | LCancel | Help

Figure H-18 "Font size" Dialog box
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Font K E3
Font: Faont gtyle;
dial [ IHegular
TP frabic Transparent & M
B el :,I Italic e |
B Arial Black Bold
B Arial Marrow Bold Italic
% Bold [talic Art
Boaok Antigua
Hr Bookman 0ld Style LI ﬂ
— Effects — Sample
[ Stikeout
[ Undeiline AaBbYyZz
LCalar:
I- Black j Seript:
Thiz iz a TrueType font. Thiz zame font will be uzed on both
pour prinker ahd your screen,

Figure H-19 "Font type" Dialog box

8.5  Format Menu-""Legend" command

ELPLA-Boring

By "Legend" command height and width of legends can be specified as shown in Figure H-20.
Also the legend that you wish to display can be chosen.

Legend

Legend
Legend size:

Ildentificatinn b A
Heightfem] [3 00 :Il

Widthlem]  [12 00 :Il
Save |
Cancel | Help | [~ Dizplay Legend
Figure H-20 "Legend" Dialog box

9 Window Menu

The Window menu has the following commands:

Zoom in
Zoom out
Zoom window
Zoom %
Original size

9.1 Window Menu-""Zoom in"" command

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

By "Zoom out" command the size of the drawing on the screen can be increased.

9.3  Window Menu-"Zoom window"* command

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

9.4  Window Menu-"Zoom %" command

By "Zoom %" command the size of drawing on the screen can be specified (Figure H-21).
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.

Zoom &

©CE0% C 7RE CO125% ¢ O180% 175

& Anather [f00 :Il

Ok LCancel | Help |

Figure H-21 "Zoom %" Dialog box
9.5  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 "Original size" command.
10 Help Menu
The Help Menu commands are:

- Contents

- Short description of ELPLA

- New in ELPLA

- About ELPLA-Boring

10.1 Help Menu-"Contents" command

"Contents” command displays a help file in HTML-Format containing the complete ELPLA
User’s Guide, Figure H-22.
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A. El Gendy

GEOTEC Software Inc.
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(3 14n overview of ELPLA-Boring

Figure H-22 Menu "Contents™
10.2 Help Menu-""Short description of ELPLA"™ command
"Short description of ELPLA" command gives a short description of ELPLA package.

10.3 Help Menu-""New in ELPLA" command

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

10.4 Help Menu-""About ELPLA-Boring' command

The command, as shown in Figure H-23, gives information about ELPLA-Boring.
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| BI=] Draw of soil layers according to DIM 4023
IE: Professional, Version 2.3

The program is used to draw the soil layers by different symbols according to the German specdification code
DIM 4023,

Program authors

Prof. M. El Gendy

System-Info

Information @

Dr. A. El Gendy
GEOTEC Software @ Online Suppart
Figure H-23  Information form of ELPLA-Boring

11 Tips and Tricks
11.1 Keyboard

ELPLA-Boring

The user can obtain all menu titles and commands also through Shortcut keys. The action of the

Shortcut keys is listed in Table H-4 to Table H-11:

Table H-4 Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"
[Alt+v] "View"
[Alt+g] "Graphic"
[Alt+0] "Options"
[Alt+t] "Format"
[Alt+w] "Window"
[Alt+h] "Help"
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Table H-5 Shortcut keys of File-Command

Shortcut keys

Action

[Ctrl +0] or [Alt+f] then [0]

Calling command  "Open"

[Alt+f] then [w] "Make WMF-File"
[Ctrl +p] or [Alt+f] then [p] "Print"
[Alt+f] then [u] "Page setup”

[Alt+f] then [1]

Calling the first project from the last four loaded projects

[Alt+f] then [2]

Calling the second project from the last four loaded projects

[Alt+f] then [3]

Calling the third project from the last four loaded projects

[Alt+f] then [4]

Calling the fourth project from the last four loaded projects

[Ctrl+q] or [Alt+f] then [X]

Calling command "Exit"

Table H-6 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 [g]

"Tool bars-Graphic™

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

"Tool bars-Options”

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

"Tool bars-Format"

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

"Tool bars-Window"

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

"Tool bars-Help"

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

"Reset Toolbar"

Table H-7 Shortcut keys of Graphic-Command

Shortcut keys

Action

[Alt+g] then [o]

Calling command  "Drawing boring logs/ Limit depth”
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Table H-8

Shortcut keys of Options-Command

ELPLA-Boring

Shortcut keys

Action

[Alt+o] then [1]

Calling command

"Plot parameters™

[Alt+0] then [d]

"Display values"

[Alt+o] then [s] "Scale"
[Alt+o] then [t] "Title"
[Alt+o] then [p] "Page No."
[Alt+0] then [c] "Copy"

Table H-9 Shortcu

t keys of Format-Command

Shortcut keys

Action

[Alt+t] then [1]

Calling command

"Line formats"

[Alt+t] then [i] "Fill color"
[Alt+t] then [x] "Max. width"
[Alt+t] then [f] "Font"
[Alt+t] then [d] "Legend"

Table H-10  Shortcut keys of Window-Command
Shortcut keys Action

[Alt+w] then [i] Callingcommand  "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 H-11  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-Boring"
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11.2 Mouse

By double-clicking the left mouse Button on a specified screen position, the user can obtain the
almost menu of the program.

By double-clicking on legend, firm header, title or project identification, the
corresponding menu appears

By double-clicking on scale in the identification box, "Scale"-Menu appears
By double-clicking on file name in the identification box, "Open"-Menu appears
By double-clicking on page No. in the identification box, "Page No."-Menu appears

By clicking the right mouse Button at any position on the screen, the user can also obtain
the "Popup-Options"-Menu, Figure H-24
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Figure H-24 Menu "Popup-Options™

12 Samples for graphical drawings using ELPLA-Boring

ELPLA-Boring draws the soil layers by different symbols, where the same layers are presented
with the same symbols for easy identification. For drawing the boring logs, the main symbols of
German specification code are considered in ELPLA-Boring. It is possible to draw a total
number of 46 soil and rock arts in boring logs according to German Standard DIN 4023.
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Samples for symbols of soil layers according to German Standard DIN 4023 are presented in
page P1. The pages P2 to P3 show also some graphical presentations of boring logs and limit
depth according to Table H-12 and Table H-13.

12.1 Graphical drawings of boring logs

Table H-12  Boring logs

Presentation Page
Boring logs according to DIN 4023 Pl
Simple presentation of boring logs P2

12.2  Graphical drawings of limit depth

Table H-13  Limit depth

Presentation Page
Limit depth P3

13 Reference

[1] DIN 4023. Baugrund- und Wasserbohrungen. Zeichnerische Darstellung der Ergebnisse
Beuth-Verlag, Berlin 1984
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GEOTEC-Editor
1 An overview of GEOTEC-Editor

GEOTEC-Editor is a simple word processing program. The project data or results can be
displayed, changed or printed through GEOTEC-Editor. Data or results, if desired, can be saved
as ASCII-format or RTF-Format files. These files can be exported to other Windows-
applications (for example WordPerfect or Word) to prepare reports or add further information.

2 Description of GEOTEC-Editor

GEOTEC-Editor is a 32-bit software product that operates under Microsoft Windows 9x/ NT/
ME/ XP. The common "what you see is what you get" of Windows applications makes it easy to
learn how to use GEOTEC-Editor, especially if you are already familiar with the Windows
environment.

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

The usage of ELPLA 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 drawings, graphs and tables using the five separate
subprograms ELPLA-Graphic, ELPLA-Section, ELPLA-List, ELPLA-Boring and GEOTEC-
Editor.

Table I-1 Names and descriptions of the seven separate programs
Program name Description of the program
ELPLA-Data Editing the project data
ELPLA-Solver Analyzing the project problem
ELPLA-Graphic Displaying data and results graphically
ELPLA-List Listing 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

The next paragraphs describe the purpose and function of each GEOTEC-Editor command.

3 Starting GEOTEC-Editor

Start GEOTEC-Editor by clicking the program icon in the Windows "Start"-Menu. The
introduction screen (Figure 1-1) appears.
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Figure I-1 Introduction screen of GEOTEC-Editor
The menu head of Figure I-1 contains the following 6 commands:

File

Edit
View
Format
Window
Help

After clicking a command, other sub-commands or options become available. These commands
and their sub-commands are presented and described in the following paragraphs 4 to 10.

4 File Menu
The File Menu commands are:

New

Open

Close

Save

Save as

Print

Page setup
Files1,2,3,4
Exit
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4.1  File Menu —""New" command
By "New" command a new file is created.
4.2  File Menu —""Open’ command

By "Open" command an existing file is opened. Figure 1-2 shows "Open™ Dialog box used to
open a specified file.

Laok jn: | ‘3 HTML Help Workshop =] =
|_Jinclude:

_1Java

)

1 Redist

File name: | Open I
Files of wpe:  [ELPLAfiles [*RTF % TXT) =] Cancl |

Figure 1-2 "Open" Dialog box

4.3  File Menu —""Close" command

By "Close" command the current file is closed.

4.4  File Menu —""Save" command

By "Save" command the current file is saved.

45  File Menu —""Save as' command

By "Save as" command the current file is saved under a new file name.

46  File Menu-"Print" command

By "Print" command text can be printed. Only the text file currently displayed is printed. Figure
I-3 shows "Print" Dialog box. The printer group box contains controls for selecting the printer
and changing its properties. Use "Name" Combo box to select the printer and use "Properties"

Button to set printer settings. The number of printing copies can be defined in "Copies" Input
box (Figure 1-3). For more information about printer settings, see your Windows documentation.
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Print
— Pririter
Narmne: HF Lazerlet 2100 Senes PCL B PBroperties |

Status: Default printer; Feady
Type: HF Lazerlet 2100 Seres FCLE

Wherer  LPT1:
Comment;:
— Print range Copies
o A Nurmber of copies: |1 3:
) Pages  from: o ! E
)
) Selection

Ok I Cancel

Figure 1-3 "Print" Input box

4.7  File Menu-""Page Setup' command

By "Page setup” command the standard "Page setup™ Dialog box can be displayed with options
to specify the printer, page orientation, paper size, and paper source, as well as other printing

options. Figure I-4 shows "Page setup” Dialog box.

Page Setup E

— Paper
Size: I,.’:.,d, j
Source: IAulo Select ﬂ
— Orientation M arging [millimeters]

" Paortrait Left: ISDmm Riight: ISDmm
@ | andscape Top: |3|:Imm Bottom: |3|:Imm

QK I Cancel | Frinter... |
Figure I-4 "Page setup” Dialog box

4.8  File Menu -"Files 1, 2, 3, 4" command
By "Files 1, 2, 3, 4" command the user can open one of the last loaded four files.
4.9  File Menu -""Exit" command

By "Exit" command all files are closed and GEOTEC-Editor is quitted, Figure I-6.
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Program end |

@ Pragram exit!
Cancel |

Figure 1-5 "EXit" Message box

5 Edit Menu
The Edit Menu commands are:
- Undo

- Redo
- Cut

- Copy
- Paste

- Clear

- Select all

- Find

- Find next

- Replace
51 Edit Menu-"Undo" command
By "Undo" command the user can undo the last action.
52  Edit Menu-""Redo" command
By "Redo" command the user can redo the last action.
53  Edit Menu-"Cut" command
Here the selected text can be removed, so that it can be placed in another part of the text file.

54  Edit Menu-"Copy" command

By "Copy" command the selected text is copied in the Clipboard so that it can be placed in
another part of the text file.

5,5  Edit Menu-"Paste" command
By "Paste” command the contents of the Clipboard are placed in the text file.
5.6  Edit Menu-"Clear" command

By "Clear" command the selected text can be removed from the text file.
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5.7  Edit Menu-""Select all"* command
By "Select all" command all text at once can be selected.
58  Edit Menu-"Find" command
By "Find" command the user can search for a specified text. Figure 1-6 shows "Find" Dialog box.
In "Find what" Text box the user enters the text to search for. Then click "Find next" Button.
GEOTEC-Editor will start searching according to the following options:
Match case
Finds only text that has the same pattern of uppercase and lowercase characters as the text was

specified in "Find what" Text box

Find whole words only
Finds only whole words instead of searching for text inside longer words

Find in selection only
Searches inside only the selected text instead of searching for text inside all file

Find and replace x|
Find what: I faundation j Fird nest

Cancel

Pl

[~ Match case Replace. .
[~ Find whale wards anly
[~ Find in selection anly

Figure 1-6 "Find" Message box
59 Edit Menu-"Find next" command

By "Find next" command the user can search for more instances of the same text that was
specified in "Find what" Text box of Figure I-6.

5.10 Edit Menu-""Replace’ command

By "Replace” command the user can search for and replace a specified text. Figure I-7 shows
"Replace™ Dialog box. In "Find what" Text box the user enters the text to search for. In "Replace
with" Text box the user enters the text to replace with "Find what" Text box. Then click
"Replace™ Button. GEOTEC-Editor searches for the next instance of the text that matches the
text in "Find what™ Text box and replaces it with the text in "Replace with™ Text box according
to the following options:

Match case
Finds and replaces only text that has the same pattern of uppercase and lowercase characters as
the text was specified in "Find what"

Find whole words only
Finds and replaces only whole words instead of searching for text inside longer words



GEOTEC-Editor

Find in selection only
Searches and replaces inside only the selected text instead of searching for text inside all file

Note
By "Replace All" command all instances of the text can be replaced

Find and replace x|
Find what: I faundation j Fird nest |
Replace with: I j

[~ Match case Replace

[~ Find whale wards anly

[~ Find in selection anly Replace all |
Figure 1-7 "Replace™ Message box

6 View Menu
The View Menu commands are:

- Status bar
- Tool bars

6.1 View Menu-""Status bar'' command

"Status bar" command displays a status bar on the screen down. The status bar displays
information about the progress of the current operation.

6.2  View Menu-"Tool bars' command
"Tool bars" command displays tool bars located just below the menu head. Tool bars contain
icons of program menus.
7 Format Menu
The Format Menu commands are:
Font
Paragraph
Numbering
Bullets
Protect

7.1 Format Menu -"'Font"' command

By "Font" command the font type, style, or size (Figure 1-8) for the selected text, if existing, or
new text can be defined.

1-10
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Faont gtyle;
IHegular
T Traditional Arabic [talic
T Trebuchet M5 Bold
B erdana Bold Italic
T webdings
windows Ll -
wiingdings LI
—Effects————————— ~Sample
[ Stikeout
[ Undeiline R
LCalar:
I- Black j Seript:
I\A-"estem j
Thiz iz a TrueType font. Thiz zame font will be uzed on both
pour prinker ahd your screen,

Figure 1-8 "Font" Dialog box

7.2  Format Menu -""Paragraph’ command

By "Paragraph™ command the paragraphs (Figure 1-9) for the selected text, if existing, or new

text can be formatted.
The following formats can be defined:

Left
Specifies the number of units (inches) to indent text from the left margin

Right
Specifies the number of units (inches) to indent text from the right margin

First line
Specifies the number of units (inches) to indent text from the left margin of the first line

Alignments
The alignments that are available for the selected paragraph can be listed as follows:

Left Aligns text at the left indent
Right Aligns text at the right indent
Centered Centers the text between margins
Justified Justifies the text between margins
Before

Specifies the number of units (Twips) to leave before the paragraph

After
Specifies the number of units (Twips) to leave after the paragraph

I-11
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Line spacing
The line spacing that is available for the selected paragraph can be listed as follows:

Single The line spacing is single space
1.5 single The line spacing is 1.5 single space
Double The line spacing is double space
rindents and alignment (In Inchesf————— _Dk

Left: IU

Right: |D ﬂl

Firgt line IU

Alignment; ILeft j

rSpacing [In Twipz = Inchee 1440

Eefore; I a
After: I o
Line spacing: ISingIe j

Figure 1-9 "Paragraph” Dialog box

7.3  Format Menu -""Numbering" command

By "Numbering" command the selected text can be numbered.
7.4 Format Menu —""Bullets™ command

By "Bullets" command the selected text can be bulleted.

7.5 Format Menu -""Protect' command

By "Protect” command the text file can be protected from any editing process. Before applying
any editing process a message will appear as shown in Figure 1-10.

ELPLA-Text =

@ Are pou zure pou want o edit this modified text?

Figure 1-10  Edit Message box

1-12
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8 Window Menu
The Window menu has the following commands:
Cascade
Tile horizontally
Tile vertically
Arrange icons
Window 1, 2, 3, ...
8.1  Window Menu-""Cascade’ command
By "Cascade" command all non-minimized forms are cascaded.
8.2  Window Menu-""Tile horizontally" command
By "Tile horizontally" command all non-minimized forms are tiled horizontally.
8.3  Window Menu-""Tile vertically" command
By "Tile vertically" command all non-minimized forms are tiled vertically.
8.4  Window Menu-""Arrange icons' command
When choosing "Arrange icons" command, the icons of minimized forms are arranged.

8.5  Window Menu-"Window 1, 2, 3, ..." command

By this command the user can display one list of the pervious loaded data or results.

9 Help Menu
The Help Menu commands are:
- Contents
- Short description of ELPLA
- New in ELPLA
- About GEOTEC-Editor
9.1  Help Menu-"Contents" command
"Contents” command displays a help file in HTML-Format containing the complete ELPLA
User’s Guide .
9.2  Help Menu-""Short description of ELPLA" command

"Short description of ELPLA" command gives a short description of ELPLA package.
I-13



GEOTEC-Editor
9.3  Help Menu-"New in ELPLA" command
"New in ELPLA" command summarizes the new features and enhancements in ELPLA.
9.4  Help Menu-"About GEOTEC-Editor" command
Clicking the command "About GEOTEC-Editor" displays the information form of GEOTEC-

Editor, which gives information about GEOTEC-Editor.

10 Tips and Tricks
10.1 Keyboard

The user can obtain all menu titles and commands also through Shortcut keys. The action of the
Shortcut keys is listed in Tables I-2 to I-8:

Table I-2 Shortcut keys of menu head

Shortcut keys Action

[Alt+f] Calling menu head  "File"
[Alt+e] "Edit"
[Alt+v] "View"
[Alt+f] "Format"
[Alt+w] "Window"
[Alt+h] "Help"

Table 1-3 Shortcut keys of File-Command

Shortcut keys Action

[Ctrl +n] or [Alt+f] then [n] Callingcommand  "New"

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

[Alt+f] then [c] "Close"

[Ctrl +s] or [Alt+f] then [s] "Save"

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

[Ctrl +p] or [Alt+f] then [p] "Print"

[Alt+f] then [u] "Page setup"

[Alt+f] then [1] Calling the first file from the last four loaded files
[Alt+f] then [2] Calling the second file from the last four loaded files
[Alt+f] then [3] Calling the third file from the last four loaded files
[Alt+f] then [4] Calling the fourth file from the last four loaded files
[Ctrl+q] or [Alt+f] then [X] Calling command  "Exit"
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Table I-4 Shortcut keys of Edit-Command

Shortcut keys Action

[Ctrl+Zz] or [Alt+e] then [u] Calling command  "Undo"
[Ctrl+y] or [Alt+e] then [r] "Redo"
[Ctrl+x] or [Alt+€] then [t] "Cut"
[Ctrl+c] or [Alt+e] then [c] "Copy"
[Ctrl+v] or [Alt+e] then [p] "Paste"
[Del] or [Alt+e] then [c] "Clear"
[Alt+e] then [a] "Select all"
[Ctrl+f] or [Alt+e] then [f] "Find"
[F3] or [Alt+e] then [n] "Find next"
[Ctrl+h] or [Alt+e] then [r] "Replace”

Table 1-5 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 [e] "Tool bars-Edit"
[Alt+v] then [t], then [t] "Tool bars-Format"
[Alt+v] then [t], then [w] "Tool bars-Window"
[Alt+v] then [t], then [h] "Tool bars-Help"
[Alt+v] then [t], then [s] "Tool bars-Style-Transparent”
Table 1-6 Shortcut keys of Format-Command

Shortcut keys Action

[Alt+t] then [f] Callingcommand  "Font"

[Alt+t] then [p] "Paragraph”

[Alt+t] then [n] "Numbering”

[Alt+t] then [b] "Bullets"

[Alt+t] then [r] "Protect"
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Table I-7 Shortcut keys of Window-Command

Shortcut keys Action

[Alt+w] then [c] Calling command  "Cascade"

[Alt+w] then [h] "Tile horizontally"
[Alt+w] then [v] "Tile vertically"
[Alt+w] then [a] "Arrange icons"
[Alt+w] then "Window 1, 2, 3, ..."
[1,2,3,...]

Table 1-8 Shortcut keys of Help-Command

Shortcut keys Action

[Alt+h] then [c] Calling command  "Contents"

[Alt+h] then [s] "New in ELPLA"

[Alt+h] then [n] "Short description of ELPLA"
[Alt+h] then [a] "About GEOTEC-Editor"
10.2 Mouse

By clicking the right mouse Button on the screen the user can also obtain the Popup-Format-
Menu, Figure 1-13.

== ELPLA-Text - [untitled1] HEE
[ File Edit “iew Fomat ‘wWindow Help _|ﬁ||1|

Dl &0 |RED |t @
w oo | B @A |A|B 7 UM F==

File 2 gh? -
[

E=_|2:._

Analwys=sis of slab foundation
by the program package ELPLA
Version 8.0

Calculation method:
Method (7}
Modulus of Compressibility (Elimination)

Font...

Paragraph...
Loading Humbering

Bullets

Frotect
Distributed loads-

Load No. Load walue Load start Load start Load end Load end
I P xl w1l xE wE

[11 [EN/mZ] [m] [m] [m] [m]

1 1000 u} £ E u}

Loading data:

Slab weight Pe [EN] = 35z.0

Force on slab Pa [kN] = zEO0OO.0

Groundwater force P [kN] = 350.0

Total load (P = Pe + Pa - Pu) r [kN] = Z500z.0

Groundwater pressure on slab Qur [EN/mZ]= 14.0

Average contact pressure Qo [EN/mZ]= 1000.1 ﬂ

1512/01 | 01:38 »

|
Figure I-13  Menu "Popup-Format™
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