Example 3

Analysis of system of two circular rafts
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1 Description of the problem

An example of a system of two equal large circular rafts is selected to illustrate some features of
ELPLA for analyzing system of foundations.

1.1 Loads and dimensions

Each raft has a diameter of 22 [m] and thickness of 0.65 [m]. Loading on each raft consists of 24
column loads, in which 16 column loads have P = 1250 [KN] and 8 column loads have P2 =
1000 [KN] as shown in Figure 3-1 and Table 3-1. The origin coordinates for raft 1 in the global
system are (0.0, 0.0) while for raft 2 they are (0.0, 22.5).

Platte 2

y[‘l i Platte 1

® P,=1250 [kN]
® P,=1000 [KN]

Figure 3-1  System of two equal circular rafts
1.2  Raft material

Material of the two rafts is supposed to have the following parameters:

Young's modulus Ep =26*10" [kN/m?]
Poisson's ratio Vb =0.15 [-]
Unit weight of raft material vy, =0.0 [KN/m?]

Unit weight of the raft material is chosen to be y, = 0.0 to neglect the own weight of the raft in
the analysis.
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1.3 Soil properties

The rafts rest on a silt layer of 15 [m] thickness. The Modulus of compressibility of the silt is Es=
9 500 [KN/m?]. Poisson's ratio of the soil is taken to be vs = 0.0 [-]. The level of foundation under
the ground surface is assumed to be df = 0.0 [m]. The effect of the reloading pressure on the soil
and the uplift pressure on the rafts are neglected.

1.4 Method of analysis

It is required to analyze the system of rafts together according to the following soil model and
numerical calculation method:

Layered soil medium - Continuum Model
Modulus of compressibility method for an elastic raft on layered soil medium
(Solving system of linear equations by iteration-method 6)

This Tutorial Manual will not present the theoretical background of modeling the problem. For
more information concerning the method of analysis, a complete reference for the soil models
and numerical calculation methods are well documented in the User’s Guide of ELPLA.

Table 3-1 Point loads P

Load No Load value x-position y-position
I P X vy
(-] [kN] (m] (m]
1 1250 7.75 11
2 1250 14.25 11
3 1250 11 7.75
4 1250 11 14.25
5 1250 8.7 8.7
6 1250 13.3 8.7
7 1250 8.7 13.3
8 1250 13.3 13.3
9 1000 2 11
10 1000 20 11
11 1000 11 2
12 1000 11 20
13 1000 4.64 4.64
14 1000 17.36 4.64
15 1000 4.64 17.36
16 1000 17.36 17.36
17 1000 2.69 7.56
18 1000 7.56 2.69
19 1000 14.44 2.69
20 1000 19.31 7.56
21 1000 2.69 14.44
22 1000 7.56 19.31
23 1000 14.44 19.31
24 1000 19.31 14.44
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2 Creating the project of raft 1

In this section the user will learn how to create a project for analyzing system of two rafts. Thus
is done by first entering the data of the two rafts individually in the same manner of the previous
foundation example and then creating a project for the system of two rafts.

2.1 Calculation method

To create the project, start the sub program ELPLA-Data. Choose the "New project” command
from the "File" menu. The "Calculation method" wizard appears, Figure 3-2. This wizard will
guide you through the steps required to create the project. As shown in this Figure, the first form
of the wizard is the "Analysis type" form. In this form define the analysis type of the problem,
where ELPLA can deal with different structural systems. As the analysis type is a foundation
problem, select "Analysis of slab foundation™ then click "Next" button to go to the next form.

Calculation methods

—Analysis type

i &/

Analysiz of zlab floor Analysiz of plane frame

Analysiz of system of many zlab lu M M lu Y!E
foundations Analysiz of grid Analysiz of plane stress

Load... |

Help | Save As... | Cancel | < Back | Mext > I Save |

Figure 3-2  "Calculation method" wizard with "Analysis type" form
After clicking "Next" button the "Calculation methods" form appears, Figure 3-3.
To define the calculation method

Select the calculation method "6-Modulus of Compressibility (lteration)"

Select subsoil model "Layered soil model”
Click "Next" button to go to the next form
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Calculation methods

— Calculation methods:

£~ 1- Linear Contact Fressure
243- Constant/ Y ariable Moduluz of Subgrade Reaction
4- Modification of Moduluz of Subgrade Reaction by [beration

B- lzotropic Elastic Half Space

O e e

EB- Moduluz of Comprezszibility [[keration)
7- Moduluz of Comprezszibility [Elimination)
8- Rigid =lab

" 5 Flexible foundation

a0

— Subzaoil model:
" Half Space model

&+ Layered soill model

Help | [hEve be Cancel | < Back | Mext > Saye

Figure 3-3  "Calculation methods" form
The next form is the "System symmetry" (Figure 3-4). In this form

Choose "Unsymmetrical system™
Click "Next" button

Calculation methods

— Spstem spmmetny:

-

Unsummetrical zystem

ﬁ

Symmetrical zpstem about =-axiz Double-zymmetrical spstem
'—}{
B
Symmetrical zpstem about p-axiz Anti-zpmmetrical system in x-axis
Help | Save As.. | Cancel | < Back | Save |

Figure 3-4  "System symmetry" form

The last form of the wizard assistant contains the "Option" list, Figure 3-5. In this list ELPLA
displays some of the available options corresponding to the used numerical model, which differ
from model to other. Since no option will be considered in the analysis, click the "Save" button.
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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 | [hEve be Cancel | < Back et Save

Figure 3-5  "Options" list
After clicking "Save" button the "Save as" dialog box appears, Figure 3-6.
In this dialog box
Type a file name for the current project in the "File name" edit box. For example type

"Raft 1". ELPLA will use automatically this file name in all reading and writing processes
Click "Save" button

Save As <]
Save jn: | ‘2 ELPLA PE 8.0 <] « B o E-
EHExample
T Raft 1
File: mame: IHaft 1| Save I
Save as type: Ilsnlaled zlab foundation-files [*.PO1) ﬂ Canicel |

Figure 3-6  "Save as" dialog box

ELPLA will activate the "Data" menu. Also the file name of the current project [Raftl] will be
displayed instead of the word [Untitled] in the ELPLA-Data title bar, Figure 3-7.

In the "Data™ menu the user can enter the remaining data of the project using the same sequence
of commands in this menu. The first command in the menu is "Calculation methods", which has
been already entered. Therefore ELPLA has put the sign "V" beside this command (Figure 3-7).
ELPLA puts this sign beside the commands those the user has entered so that the user can know
which data were defined.
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Limit depth...

Foundation properties. ..
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=
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Additional zettlements. ..

Figure 3-7  ELPLA-Data after defining the calculation method

2.2  Project identification

ELPLA-Tutorial

To identify the project, choose "Project identification” command from "Data" menu of ELPLA-

Data window. The dialog box in Figure 3-8 appears.

In this dialog box

- Type the following line to describe the problem in the "Title" edit box:

"Analysis of system of two circular rafts"
- Type the date of the project in the "Date" edit box
- Type "Raft 1" in the "Project” edit box
- Click "Save" button

Auftragsdaten

Aufiragzdaten:

Auftrag |.&na|}lsis of systam of bwo circular rafty

Datum— [Mondy, 14. June 2003 =]
Frojekt |F|aft'|

Speichem | Abbrechen | Hilfe | Laden... | Speichemgnter...l

Figure 3-8  "Project identification” dialog box
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2.3 FE-Net data

Choose "FE-Net data” command from "Data” menu of ELPLA-Data window. The "FE-Net
generation” wizard appears (Figure 3-9). This wizard will guide you through the steps required to
generate the FE-Net. As shown in this Figure the first form of the wizard is the "Slab type™ form
which contains a group of templates of different shapes of nets. These are used to generate
standard nets that have irregular shapes. For the given problem the raft has a circular shape.

To generate the FE-Net
In the "Slab type" options choose the circular slab option

Type 22 in the "Diameter of circular slab" edit box
Click "Next" button to go to the next form

FE-Het generation

— Slab type
— Circular slab:
Diarneter of cincular slab
D [m] |22
Help | Cancel | < Hack Mewut » sk

Figure 3-9  "Slab type" form

The following "Generation type" form appears, Figure 3-10. ELPLA can deal with various types
of generations with triangle and/ or rectangular elements. Choose the combination of triangle and
rectangular elements option as the generation type. Click "Next" button to go to the next form.

FE-Het generation

— Generation type

Help | Cancel | < Back | Ment » Bty
Figure 3-10  "Generation type" page
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The next form of the "FE-Net generation™ wizard is the "Generation parameters” form. In this
form the default values of generation parameters appear, Figure 3-11. For the given problem
mesh optimization options are not required.

In this form

In the x-direction frame type 8 in the "No. of circular divisions™ edit box
Uncheck the "Smoothing mesh™ option
Uncheck the "Directing border elements” option

FE-Met generation

— Generation parameters

Mo of circular divisiors [ |8|

— Meszh oplimization

[~ Smoothing mesh

[~ Directing border elements

Help | Cancel | < Back | et | Finish

Figure 3-11  "Generation parameters” form

Click "Finish" button in the "Generation parameters"” form. ELPLA will generate a suitable FE-
Net for the circular raft of 22 [m] diameter with a combination of triangle and rectangular

elements, which have equal areas. The following embedded program in Figure 3-12 appears with
the generated net.
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== ELPLA-Data - [Raft1] - [FE-Net] [_ =]
§ File  “iew Graphically FE-Met Generation |ntable Options  Format  Window  Help

Figure 3-12  FE-Net on the screen

After finishing generation of the FE-Net do the following two steps:
Choose "Save FE-Net" command from "File" menu in Figure 3-12 to save the data of the
FE-Net
Choose "Close FE-Net" command from "File" menu in Figure 3-12 to close "FE-Net"
embedded program and to return to the main window of ELPLA-Data

2.4  Soil properties

To define the soil properties, choose "Soil properties” command from "Data" menu of ELPLA-
Data window. The following sub program in Figure 3-13 appears with a default-boring log.
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igi ELPLA-Boring - [Raft1] [_ (=] %]
§ File “iew Data Graphically Options Format  Window  Maindata  Help

L= R G 0 [

B & | A | Qo =@ [ R
-]
]
4|

Kl | |

Figure 3-13  ELPLA-Boring sub program with a default-boring log
Modifying data of boring log graphically

In ELPLA it is also possible to define or modify the boring log graphically which makes the
definition of the boring log very easy. By double-clicking the left mouse button on a specified
screen position, the user can define or modify the soil data and input parameters graphically.

To enter the geotechnical data of the soil layer

Double-click on the geotechnical data of the soil layer. The corresponding dialog box to
modify the geotechnical data of the soil layer appears (Figure 3-14)

In the dialog group box "Geotechnical data of the layer" in Figure 3-14 define the
geotechnical data of the soil layer as follows:

E.  =9500 [KN/m?]
W =9500 [KN/m?]

The values Es and Ws are the same, because the effect of reloading on the soil is not required.
The unit weight of the soil is used to determine the overburden pressure gv [KN/m?] due to the
removed soil, which is equal to ys * dr. In the current example df = 0.0, which means the unit
weight of the soil is not required. However, the unit weight of the soil under the foundation
depth is entered by the default value. Also the angle of internal friction ¢ and the cohesion ¢ of
the soil are not required because the selected type of the analysis is linear analysis. Therefore the
user can let the default values of the internal friction and the cohesion. Next, click "OK" button.
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Soil data [ x|

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

EsfkM/m2] [aso0 PRl [an
Wz (kM 2] ISSDD c [kM/m2] |5
Gam [kM /3] |-|g

Cancel |

Figure 3-14  "Geotechnical data of the soil layer" dialog box
To define the soil type and color for the layer

Double-click on the soil symbol of the soil layer. The corresponding dialog box to modify
the soil symbols of that layer appears (Figure 3-15)

Select "U, Silt" as the soil type in the "Main soil type 1" combo box in the dialog group
box "Soil and rock symbols™ in Figure 3-15. The color of the silt and a short text "U"
according to the German specification code DIN 4023 will be automatically created

Click "OK" button

Soil data E3

— Boring log Mo, 1 from 1 boring logs:
—Layer Mo, 1 from 1 layers:
— Soil and rock symboals:

Main sailtype 11y, it [
M it z0il type 2 I Mo spmbole =l
Subrmain zoil 1 I Mo symbole ﬂ
Submain zoil 2 I Mo symbole ﬂ
Caolar | Mo color ﬂ
Shart kext Ju

LCancel |

Figure 3-15 "Soil and rock symbols™ dialog box

To modify the groundwater depth under the ground surface

Double-click on the groundwater level. The corresponding edit box to modify the
groundwater depth under the ground surface appears, Figure 3-16. To neglect the uplift
pressure on the raft, groundwater level is chosen at anywhere under the raft basement
Type 15 in the "Groundwater depth under the ground surface" edit box

Click "OK" button
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Groundwater:
lrﬁroundwater depth under the ground surface [m] |1 [

Ok | LCancel |

Figure 3-16  "Groundwater depth under the ground surface" edit box
To modify a layer depth
Double-click on the layer depth. The corresponding dialog edit box to modify the layer
depth under the ground surface appears, Figure 3-17
Type 15 in the "Layer depth under the ground surface" edit box
Click "OK" button

Soil data

Boring log Mo, 1 from 1 boring logs:
"La_l,ler Mo, 1 from 1 lapers:

Laver depth under the ground surface [m] |1 [

LCancel |

Figure 3-17  "Layer depth under the ground surface" edit box

To modify the label of a boring log

Double-click on the label of the boring log. The corresponding edit box to modify the
label of the boring log appears, Figure 3-18

Type B1 in the edit box of Figure 3-18

Press "Enter" key to consider the text

(B2
Figure 3-18  "Label of the boring log" edit box

To enter the main soil data for the layer

Choose "Main soil data” from "Data” menu in Figure 3-13. The following dialog group
box in Figure 3-19 appears

In this dialog group box enter the settlement reduction factor a [-], Poisson’s ratio of the
soil vs [-] and the groundwater depth under the ground surface Gw [m] as indicated in
Figure 3-19. Note that the groundwater depth under the ground surface was typed in the
corresponding edit box because this value has been already defined graphically

Click "OK" button in the "Main soil data™ dialog group box in Figure 3-19
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Main zoil data

| Caleulation parameters of flexibiliy coefficients I Bearing capacity factors I

b ain zoil data:

Settlement reduction factor Alfa <=1 Alfa [] |1
Groundwater depth under the ground suface G [rn] |1 h.00

Ok LCancel | Help |

Figure 3-19  "Main soil data" dialog group box

After the user has completed the definition of all soil properties and parameters, the screen
should look like the following Figure 3-20.

128 ELPLA-Boring - [Raft1]

§ File “iew Data Graphically Options Format  Window  Maindata  Help
| CASRGRE-E
B Qe am e i iR,
=1
E1
=
:;;__ E - 8500 kM¢md], Phi - 2007
U |z = w - ssoojkumal. @ - 5)kimd]
=W 1500 15,00 | = T[ @am - 131kWm3) . Wue - 01-]
=i
KN . o

Figure 3-20  Boring log on the screen
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After entering all data and parameters of boring log do the following two steps:

Choose "Save boring logs" command from "File" menu in Figure 3-20 to save the data of
the boring log

Choose "Close boring logs” command from "File™ menu in Figure 3-20 to close ELPLA-
Boring and to return to the main window of ELPLA-Data

2.5  Foundation properties

To define the foundation properties, choose "Foundation properties” command from "Data"
menu of ELPLA-Data window. The following embedded program in Figure 3-21 appears with
default foundation properties. The data of foundation properties for the current example, which
are required to define, are raft material and raft thickness. Any other data corresponding to
foundation properties in the program menus are not required. Therefore the user can take these
data from the default foundation properties.

-: ELPLA-Data - [Raft1] - [Foundation properties] [_ =] X:

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

K| _ L]
Figure 3-21  "Foundation properties" embedded program

To enter the raft material and thickness

Choose "Element groups™ command from "In Table" menu in the window of Figure 3-21.
The following list box in Figure 3-22 with default data appears. To enter or modify a
value in this list box, type that value in the corresponding cell, then press "Enter" key. In
the list box of Figure 3-22 enter E-Modulus of the raft, Poisson s ratio of the raft and raft
thickness

Click "OK" button
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Group E-todulus Poizzon's ratio Slab thickness
Mo. of slab of slab
[kM#m2] [ [m]
LCancel
1 2 BE+07 015 0,65

Inzert

Copy
ElEE

e

Help

_ Coreel |
et |
_ow |
o
e |
b |
_ B |

Excel

Figure 3-22  "Defining element groups" list box
To enter the unit weight of the raft

Choose "Unit weight of the foundation” command from "Foundation properties” menu in
the window of Figure 3-21. The following dialog box in Figure 3-23 with a default unit
weight of 25 [KN/m?] appears. To neglect the self-weight of the raft in the analysis, type 0
in the edit box "Unit weight of the foundation"

Click "OK" button

Unit weight of the foundation E

"Unit weight of the foundation:

IUnit weight of the faundation Gh [kM/m3] ID

Hew | LCancel | Help |

Figure 3-23  "Unit weight of the foundation" dialog box

After entering the foundation properties do the following two steps:
Choose "Save foundation properties” command from "File" menu in Figure 3-21 to save
the foundation properties
Choose "Close foundation properties” command from "File" menu in Figure 3-21 to close
the "Foundation properties” embedded program and to return to the main window of
ELPLA-Data

26  Loads

To define the loads, choose "Loads" command from "Data" menu of ELPLA-Data window. The
following embedded program in Figure 3-24 appears.
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g ELPLA-Data - [Raft1] - [Loads]
§ File  “iew Graphicaly |ntable Using formula  Options  Format  Window  Help

D2 HEa

v 8

z = W e | A
o s (AR E LR A Y|

Figure 3-24

"Loads" embedded program

To enter loads

Choose "Point loads" command from "In Table" menu in the window of Figure 3-24.

The following list box in Figure 3-25 appears

Enter the external point loads P [kN] and their corresponding coordinates (x, y) in the list
box of Figure 3-25. This is done by typing the value in the corresponding cell and then
press "Enter" key. The coordinates of the point load are related to the lower-left corner of
the raft (local coordinates)

Click "OK" button

Mo, | Column types Load w-pogition w-position | | i
| | P ] y
[ [ [kN] [m] [m] c |
LCancel
1 1 12500 775 11,00
2 1 12500 14.25 11,00 st |
3 1 12500 11.00 775 -
4 1 12500 11.00 14,25 Copy |
3 1 12500 8.70 8,70
& 1 12500 13.30 8,70 Delete |
7 1 12500 8.70 13.30 —
8 1 12500 13.30 13.30 Maw
g 1 10000 2,00 11,00 —
10 1 10000 20,00 11,00 Help |
11 1 10000 11.00 200
12 1 10000 11.00 20,00 Eveed |
Figure 3-25  "Point loads P" list box
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After you have completed the definition of all load data, the screen should look like the
following Figure 3-26.

g ELPLA-Data - [Raft1] - [Loads]
§ File  “iew Graphicaly |ntable Using formula  Options  Format  Window  Help

KN _ I3
Figure 3-26  Loads on the screen

After finishing the definition of load data do the following two steps:
Choose "Save loads" command from "File menu in Figure 3-26 to save the load data
Choose "Close loads" command from "File" menu in Figure 3-26 to close the "Loads"

embedded program and return to the main window of ELPLA-Data

The project creation of raft 1 is now complete.

3 Creating the project of raft 2

The data of the two rafts are quite similar except the origin coordinates of the global system,
which are chosen to be (0, 0) and (0, 22.5) for rafts 1 and 2 respectively. Project identification is
entered here so that the user can distinguish between the two projects. The data of raft 2 are
created by first saving the data of raft 1 under a new file name and then modifying the project
identification and origin coordinates.

To save the data under a new file name

Choose "Save project as" command from "File" menu of ELPLA-Data window. The
following "Save as" dialog box appears, Figure 3-27
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In this dialog box

Type a file name for the project of raft 2 in the file name edit box, for example "Raft 2"
Click "Save" button

Save As <]
Save jn: | ‘2 ELPLA PE 8.0 <] « B o E-
EHExample
T Raft 1
3 Raft 2
File: niarme: IHaft 2 Save I
Save as tupe: Ilsnlaled slab Faundation-files [ PO1) ﬂ Cancel |

Figure 3-27  "Save as" dialog box
3.1  Modifying the project identification

To modify the project identification of raft 2 choose "Project identification" command from
"Data" menu of ELPLA-Data window. The dialog box in Figure 3-28 appears.

In this dialog box

Type "Raft 2" in the "Project" edit box
Click "Save" button

Auftragsdaten E2
Auftragzdaten:

Auftrag |.-’-‘ma|_l,lsis of epztem of bwo circular rafts

Datur— [tandy, 14. June 20073 =]
Frojekt IHaft |
Speichem | Abbrechen | Hilfe | Laden... | Speichern unter... |

Figure 3-28  "Project identification” dialog box
3.2 Modifying origin coordinates

To modify the origin coordinates of raft 2, choose "Foundation properties” command from
"Data" menu of ELPLA-Data window. The following embedded program in Figure 3-29 appears.
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LPLA-Data - [Raft2] - [Foundation properties]

Figure 3-29  "Foundation properties" embedded program

In this "Foundation properties™ embedded program

Choose "Origin coordinates” command from "Foundation properties” menu in the
window of Figure 3-29. The following dialog box in Figure 3-30 appears

Type 22.5 in the "x-coordinate™ edit box

Click "OK" button

Origin coordinates

Figure 3-30  "Origin coordinates" dialog box
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After entering the foundation properties do the following two steps:
Choose "Save foundation properties” command from "File” menu in Figure 3-29 to save
the foundation properties
Choose "Close foundation properties” command from "File" menu in Figure 3-29 to close
the "Foundation properties” embedded program and return to ELPLA-Data

Creating the projects of the two rafts 1 and 2 is now complete.

4 Creating the project of the system of rafts 1 and 2

Data of system of many slabs are defined through the "Data" menu in ELPLA-Data, which in this
case contains the following two commands:

"Filenames of slabs foundations" command
"Project identification" command

4.1 Filenames of slab foundations

Choose "New project” command from the "File" menu of ELPLA-Data window. The following
"Calculation method" wizard in Figure 3-31 appears.

Calculation methods

—Analyziz bpe

BN - Bilva

Analyziz of zlab foundation Analyziz of slab floor Analyziz of plane frame

5

Bnaluzis of system of many =lab

foundation Analysis of grid Analysis of plane stress
Load... |
Help | Save bz, | Cancel | < Each | Ment » e

Figure 3-31  "Calculation method" wizard
In this wizard
Select "Analysis of system of many slab foundations", as the analysis type is a system of

two rafts
Click "Next" button
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After clicking "Next" button "Filenames of slab foundations™ list box in Figure 3-32 appears.

Calculation methods

r— Ligt of slab foundations:
Mo Filename of Project ‘ Slab tppe
Add project. . | Eemoyve projech | Hew
Help | Cancel | < Back | et | Save |

Figure 3-32  "Filenames of slab foundations™ list box

To enter the file names of the rafts, which are required to be analyzed as a system of foundations,
click "Add project". After clicking "Add project” the "Open" dialog box in Figure 3-33 appears.

In this dialog box

Type the file name of raft 1 in the file name edit box

Click "Open™

Open E
Look jn: | 3 ELPLA PE .0 <] « B o E-
EHExample
T Raft 1
3 Raft 2
File: mame: | Open I
Files of type: Ilsnlaled slab Faundation-files [ PO1) ﬂ Cancel |

Figure 3-33  "Open" dialog box

Repeat the previous steps and enter the file name of raft 2. After the user has completed the
definition of file names of the projects, the list box should look like the following Figure 3-34.
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Calculation methods

 Lizst of slab foundations:
Mo Filename of Project ‘ Slab type
1 R aftl elastic
2 R aft2 elastic
Add project... | Bemove project | Hew
Help | Save bz, | Cancel | < Back | HErs |

Figure 3-34  "Filenames of slab foundations™ list box after entering file names of the projects

Click "Save" button in the "List of filenames of slab foundations™ list box in Figure 3-34. After
clicking "Save" button the "Save as" dialog box in Figure 3-35 appears.

In this dialog box
Type a file name for the project of a system of rafts in the file name edit box. For

example type "Raft 1 + 2"
Click "Save" button

Save As E
Save jn: | ‘2 ELPLA PE 8.0 <] « B o E-
Raft 1+ 2
File: niarme: IHaft 1+ Save I
Save as bype: IS_l,lstem of many zlab foundations-files [".PDEj Cancel |

Figure 3-35 "Save as" dialog box
4.2  Project identification

The project of a system of rafts is considered as an independent project. Therefore, like the single
rafts, a new identification of the project of the system of rafts must be entered.

To identify the project, choose "Project identification” command from "Data" menu of ELPLA-
Data window. The dialog box in Figure 3-36 appears.
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In this dialog box
Click "Load" button and open the project identification data of raft 1
Modify "Raft 1" to "Raft 1 + 2" in the "Project" edit box
Click "Save" button

Project identification

Project identification:

Title |Interactinn of tw circular slab foundations
Date  |Mondy, 14. Jure 2003 =]
Froject |F|aft 142

Save | LCancel | Help | Load... | Save bz |

Figure 3-36  "Project identification” dialog box

Creating the project is now complete. The next step is analyzing the problem.

5 Carrying out the calculations

51  Starting ELPLA-Solver

To analyze the problem, leave ELPLA-Data to ELPLA-Solver. This is done by clicking on

"Solver" in the menu bar of the sub programs at the upper-right corner of ELPLA-Data window.
Then ELPLA-Solver window appears, Figure 3-37.

ELPLA-Solver - [Raft 1+2]

[09.02.05 [10:33

|
Figure 3-37  Opening screen of the sub program ELPLA-Solver
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ELPLA-Solver automatically opens the data file of the current example and displays the data file
name in the title bar of ELPLA-Solver window. The "Calculation” menu contains commands of
all calculations. Commands of calculation depend on the used calculation method in the analysis.
For the current example the items, which are required to be calculated, are:

Assembling the load vector

Determining flexibility coefficients of the soil

Determining flexibility coefficients of the soil for system of slabs
Assembling the soil stiffness matrix

Iteration process

Determining deformation, internal forces, contact pressures

These calculation items can be carried out individually or in one time.
5.2  Carrying out all computations
To carry out all computations in one time

Choose "Computation of all" command from "Calculation” menu in ELPLA-Solver
Window. The following "lteration parameters™ option box in Figure 3-38 appears

In "Iteration parameters™ option box select the option of the iteration condition

Click "OK" button

Iteration parameters

which option iz ending the iteration process?

i Accuracy [m] ID,DDD1
= |teration Mo, I'ID

LCancel | Help |

Figure 3-38  "lteration parameters™ option box

The progress of all computations according to the defined method will be carried out
automatically with displaying information through menus and messages.

Analysis progress
Analysis progress menu in Figure 3-39 appears, in which various phases of calculation are

progressively reported as the program analyzes the problem. Also a status bar on the screen
down of the ELPLA-Solver window displays information about the progress of calculation.

Determining flexibility coefficients of the soil

Agzembling the flexibility matrix of the slab 11

Time remaining = 00:00:01
| = 2089 from 257 steps

NENNRNRNANANORRRNENANEN ||

Figure 3-39  Analysis progress menu
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Iteration process

Information about the convergence progress of the computations is displayed in the "lteration
process™ list box in Figure 3-40 during the iteration process.

Iteration process
|terat|0n ND |Accurac_|r| [m] |, ............ Stop ............ ‘I

1 001460557000

2 0.00250047400 Pauze |
Help |

3 000051234640

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

Computation time = 00:00:12
(=] performing iteration]

Figure 3-40  "lteration process™ list box

Check of convergence

An accuracy number controls the convergence progress of the solution. The solution is
considered convergent if the accuracy number of the step i + 1 is less than that of the previous
step i. The maximum difference between the soil settlement and the slab deflection in [m] is
considered as an accuracy number. A message box appears during the iteration process when the
convergence becomes no longer convergent for example (Figure 3-41),

where the accuracy number of the iteration No. 5 = 0.00021766310 [m]

while the accuracy number of the iteration No. 4 = 0.00020922720 [m]

Check of convergence

Mo convergence iz reached at the last stepl

Help |

Figure 3-41  "Check of convergence™ message box

In this case the user can either stop the iteration process and save the results of iteration No. 5 or
continue the iteration process until reaching the convergence.

Do the next steps to continue the iteration process:
Click "OK" button in the "Check of convergence" message box in Figure 3-41.
The "lteration process” list box in Figure 3-42 appears. Note that the "Pause” button
changes to "Continue™ button
Click "Continue" button
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Iteration Mo, | Accuracy [m]

1 0.01460557000
2 0.00250047400
3 0.00051 234640

Stop |

Help |

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

Computation time = 00:00:12

. [teration iz paused!

Figure 3-42

Check of the solution

"Iteration process" list box

ELPLA-Tutorial

Once the analysis is complete, a check menu of the solution appears, Figure 3-43. This menu
compares between the values of actions and reactions. Through this comparative examination,

the user can assess the calculation accuracy.

Check of the zolution
Slab 1
Y - Load:
Total load [kM] = | 260000
Sum of contact prezsures [kM] = | 259030
# - Moment;
Sum b= from loads [kM.m]=]1143E
Surn M= from contact pressures [kM.m] =]1155,2
W - Moment:
Surn My from loads [kM.m] =]-137.2
Surn My from contact pressures [kM.m] =|-159.7
2

Help

| iI I

Figure 3-43  Menu "Check of the solution”

To finish analyzing the problem, click "OK" button.

3-28



ELPLA-Tutorial

6 Viewing data and results

ELPLA can view the data and results for each raft separately or for the system of rafts together.
Individual data or results can be viewed in a manner similar to that in the previous examples.
Here the user will learn to view the results of the system of rafts together through the following
two samples.

6.1  Viewing result graphics

To view the data and results of a problem that has already been defined and analyzed graphically,
leave ELPLA-Solver to ELPLA-Graphic. This is done by clicking on "Graphic™ in the menu bar
of the sub programs at the upper-right corner of ELPLA-Solver window.

ELPLA-Graphic window appears, Figure 3-44. ELPLA-Graphic automatically opens the data file
of the current example and displays the data file name in the title bar of ELPLA-Graphic
window.

== ELPLA-Graphic - [Raft 1+2]
§ File  “iew Graphic Op Format  Window  Help

| [09.02.05 [{0:5a

Figure 3-44  Opening screen of the sub program ELPLA-Graphic
To view the results as contour lines

Choose "Results as contour lines" command from "Graphic" menu of ELPLA-Graphic.
The following option box in Figure 3-45 appears

In "Results as contour lines" option box select "Settlements s™ as a sample for the results
to be displayed

Click "OK" button
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The settlements are now displayed as contour lines for the two rafts together as shown in Figure

3-46.
Select one item to draw:
& Setlements " Contact pressures q
= Moments mx = Moments my
= Moments mexy " Shear forces Qs
" Shear forces Ay !
" Moduli of subgrade reactions ks
o LCancel |
= Principal morments b
" Principal moments hm2 Help |

Figure 3-45

"Results as contour lines" option box

B ELPLA-Graphic - [Raft1+2]

: File View Graphic Options Format Window Help -
EEESDIL ¢y DARL.EA| =G (R
Pl -E e e | X T Ak ® 8

e -Jasiewtn|w
3 MR

(=

i A

8.24 [em]

.87 [=]

.70 [em]

7.43 [=]

.16 [=]

.82 [am]

E.62 [=]

€.35 [=]

E.08 [am]

5.81 [=m]

5.54 [em]

5.27 [em]

5.00 [en]

[ |

System of rafts

Settlements [cm]

Geotec Office
P. O. Box. 465, Port-Said, Egypt* Telephone: (+20) 1112584579

Scale 1:200
File: Raft 1+2

Title: Interaction of two circular rafts

Date: 14-06-2003

Page No.: Project: Raft 1 + 2
<] ] 7y
Figure 3-46  Settlements as contour lines

6.2  Plot a diagram of the results

To plot a diagram of the results, leave ELPLA-Graphic to ELPLA-Section. This is done by
clicking on "Section™ in the menu bar of the sub programs at the upper-right corner of ELPLA-
Graphic window.
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ELPLA-Section window appears without file name in the window title bar, Figure 3-47. The
disappearance of the file name in the window title bar indicates that ELPLA-Section cannot deal
with the results of a system of rafts directly.

-: ELPLA-Section - [untitled]

§ File  “iew Seclion:  Options  Form
5 W &0 3%
iv-w-N%-((-6-€-|~

[09.02.05 [1118

|
Figure 3-47  Opening screen of the sub program ELPLA-Section
To consider the results for the system of rafts together

Choose "Open" command from "File" menu of ELPLA-Section. Then open the project
"Raft 1"

Choose "Combination from many projects” command from "File" menu of ELPLA-
Section. The following list box in Figure 3-48 appears. ELPLA-Section automatically
considers the project "Raft 1" in the list of projects to be combined

Click "Add project” button in "Combination from many projects"” list box. Then open the
project "Raft 2"

Click "OK" button in the "Combination from many projects" list box
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Combination from many projects E3

— Lizt of projects to be combined:

Mo, File name of the project | Froject identification

1 H:\Tutorial Manual\EnglizchhRaftl | Raft 1 LCancel |

Add project... |
Eemave mraject |

Figure 3-48  "Combination from many projects” list box
To plot a section in x-direction

Choose "Section in x-direction™ command from "Sections™ menu of ELPLA-Section.

The following option box in Figure 3-49 appears

In "Section in x-direction” option box select "Settlements s" as a sample for the results to
be plotted in a diagram

Click "OK" button

Section in x-direction

Select one item to draw:

& Setlements " Contact pressures q
= Moments mx = Moments my
= Morments mey " Shear forces Qs

" Shear forces Gy

" modulus of subgrade reaction ks

LCancel

" Principal moments hm 4'

" Principal moments hm2 Help

Figure 3-49  "Section in x-direction™ option box

The following option box in Figure 3-50 appears, to specify the section in x-direction that is
required to be plotted.

In this dialog box
Type 11 in the "Section at y-coordinate” edit box, to plot a diagram at the middle of the
two rafts

Click "OK" button

The settlements are now plotted in a diagram at the middle of the two rafts together as shown in
Figure 3-51.
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Section in x-direction

— Set range in p-direction;

Section at p-coordinate [m] I‘I‘I

— Set range in #-direction:

at w-coordinate =1 [m] ID,EIEI
to s-coordinate #2 [m] |22,I:IEI

Ok LCancel Help < Less |

Figure 3-50  "Section in x-direction" dialog box

B ELPLA-Section - [Raftl] o E =
File View Sections Options Format Window Help Data Graphic List Solver

SHH &S0 ®L 4 RL.EHBR Q& ~Q

ot [ - =S AR & W TR

Method (£) (Layered soil

Modulus of Compressibility (Iteration)
x [m]

0.0 Z.OC  &£00 600  B.00  10.00 1200 1800 1600 18.00 20.00 ZZ.00
L

aso Lo Lo b b o b b e e Py n [

— 4 Rafe

fem]

— 0 Rafz 1

Settiomonts

b b b b e el b [

Settlemanta [

Geotes Dffice
P. O. Box. 465, Port-Said, Egypt* Telephone: (+20) 1112584573

K | [

Figure 3-51  Diagram of settlements in x-direction at nodal row No. 14 for the two rafts
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