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D.1. Introduction

The Tasseldo module is a program based on analytical formulas designed to compute the
variations of the vertical stress and vertical settlement in an elastic, homogeneous and
isotropic medium, subjected to uniform rectangular loads on the soil surface.

It can take account of a horizontal multilayer soil, with elastic and/or oedometric behaviour. In the
case of an oedometric calculation, it can also take account of degrees of consolidation.

Numerous wizards are available for automatic generation of a load mesh and calculation points, or
for importing results from the Tasplag module (interaction pressures and calculation points).

Finally, it is possible to adjust an average settlement plane by the least squares method.

Copyright © Foxta v3 — 2011 - July 2015 Edition 5/61
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D.2. Theoretical aspects

D.2.1. Problem

We have an elastic, homogeneous and isotropic medium subjected on its surface to a load applied
in the form of a distributed (uniform) pressure.

At a point M(X,y,z) we aim to assess:

e the stress variation Ac,, induced by load Q on the surface,
¢ the settlement (one-dimensional, three-dimensional or oedometric).

D.2.2. Stresses

Boussinesq formula: point load (Figure D.1)

The vertical load Q is applied to the surface of a semi-infinite, homogeneous and isotropic medium

(Figure D.1). The vertical stress variation at any point N of the medium was given by Boussinesq:
5
2

(1)

AUzz:

3.0 1
27m.2% r\?
1+ —
z
Where:
Z: depth of point N,
r: horizontal distance from N to the action line of Q.

This solution (established for a homogeneous medium) is independent of the mechanical
characteristics (E and v) of the soil.

Figure D.1 : Point vertical load Q applied to the soil surface
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Distributed load (Figure D.2)

The vertical stress variation Ac,,, due to a uniform load of density q distributed over a surface is
obtained by integrating the formula (1) over the considered surface. If the load surface is a
rectangle (I x b), where | is the length and b the width, the analytical solution at all points along axis
D passing through one of the four corners of the rectangle can be written (Figure D.2):

Ou— Q-ko (2)

1 lb lbz( 1 1
‘“ {7}[9’[—@?(??}} ©

with Ry =+/(17+22); Ra=+/(b*+22); Rs=+/(I°+Db*+7?)

The vertical stress under a rectangular load is also independent of the characteristics E and v
(homogeneous medium).

y

,L*td_;

Figure D.2 : Rectangular uniform load q - Superposition method

As the medium is isotropic, homogeneous and linearly elastic, we use the superposition method to
calculate the stress variation Ac,, and the settlement at all points, for all allowable loads. The
solution is known, using formula (2), under one of the four corners of the rectangle; the problem
can thus be broken down in a way appropriate to the solution.

n n
The solution can be written: On= ZO'izz and Eu= Zgizz

i=1 i=1
where n is the number of problems to be superposed.

D.2.3. Settlements

The vertical displacement at a point M is deduced from Ac,,, calculated with formula (2), in the
case of the calculation of a one-dimensional and oedometric settlement. In the case of a three-
dimensional displacement (Steinbrenner formula), the settlement of a given layer is calculated
directly from the geometry of the surface loading.

Copyright © Foxta v3 — 2011 - July 2015 Edition 7161
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D.2.3.1. One-dimensional settlement

We make the following assumption: the displacements along x and y are nil (oedometric
conditions), only the displacement ¢,, is other than zero. The soil behaviour is assumed to be
elastic; ¢, is deduced from o,, by the law:

— Oz . — (1'V)
822_51 Eoed_E{(l"'V).(l'ZV)j (4)

With:
Exq: Oedometric modulus,
E: Young’s modulus,
v: Poisson’s ratio.

The stress used in the calculations is the mean value of the vertical stress in the considered layer.
The one-dimensional settlement AH is then equal to:

AH = Aoz Yy
Eoed

D.2.3.2. 3-dimensional settlement (approximate Steinbrenner formula)

The calculation of 3-dimensional settlements is based on the approximate Steinbrenner formula,
which derives from the Boussinesq formulas (Terzaghi, 1943). This formula can be used to
express settlement under the corner of a uniform rectangular load L x B, from a layer situated
between depths D1 and D2, of modulus E and Poisson’s ratio v:

Por-p2 = q_; ((1_ Vz)(Fl(Dz ) - Fl(Dl )) + (1_ V- 21/2)(F2 (Dz ) -F, (Dl )))

oo o )

L

F (D)=iarctan with d =2 and1 =
’ B B

I
27 (d\/1+d2+lzj

Uniform rectangular load, _ L
density q

A
v

R EEEr
o

Figure D.3 : Application of Steinbrenner’s formula
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D.2.3.3. Oedometric settlement

a) Final oedometric settlement

The oedometric settlement AH is deduced from the oedometric curve (Figure D.4) representing the
void ratio as a function of the vertical effective stress o', in the soil: e = f(c,,'"), characterised by:

Cs: swelling ratio;

C.: consolidation ratio;

€,: initial void ratio;

o, initial effective geostatic stress;

oy preconsolidation pressure;

t.: overconsolidation factor, by convention t. = op/o, ift:>0
tc = '(Gp'_col) If tc < O

We assume that lateral displacements are nil (one-dimensional displacement assumption is valid)
and that the volume of skeleton grains remains constant. The relationship between the variation in
vertical displacement and that of the void ratio is defined by:

AH Ae

Ho (1+e,)

]

ﬂq\

Figure D.4 : Void ratio e versus oV

The oedometric settlement AH due to a rise in the effective stress Ac,,' (calculated) depends on
the reference state and the soil loading history:

o first case: normally consolidated soil: cy'=c,', the oedometric settlement can be written:

N
if AG'2>0, AH=H.-Ee .{loglo[—"" %ZZH (5)
1+e¢, G
N
if A',,<0, AH=H.1CS {Ioglo(—a" Aaﬂ (6)
0 Oo
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e second case: overconsolidated soil: y'< &'

If op'< Ac',,+00" and Ac,,'>0 (load case), oedometric settlement can be written:
, AL
H:L- Cs-loglo O-_P +Cc-loglo u (7)
(1+ €o ) Oo Op

If op' > Ac,,'+0,' then settlement AH can be deduced from formula (6).

b) Settlement at time t

We can consider that in the overconsolidated domain, consolidation is far faster than in the
normally consolidated domain.

Thus, for each layer, the degree of consolidation is only applied to the stress variation exceeding
the consolidation pressure.

At a time t, we consider that the stress value is:
o', (t)= o"p+US(t)>< (O"0+AO' - o"p)

Us(t), provided layer by layer by the user, must be deduced from a prior consolidation calculation
(to be carried out with specific software).

The additional stress at time t can be written:
Ac(t)=a', (t)- o'
The value thus evaluated is input into whichever of formulas (5) to (7) is applicable.

D.2.4. Applications and limits

Application of the Boussinesq formulas for the semi-infinite, elastic, homogeneous, isotropic
medium is acceptable as long as there are no significant differences in stiffness between the
various layers.

This is generally the case of soils subject to significant displacements. The case of a stiff layer on
top of a soft layer cannot be dealt with in this way.

The elasticity displacements approach (1D or 3D calculation) requires a correct evaluation of the
Young’s modulus for the stresses domain and the range of expected displacements under the
structure. This is important in the case of granular soils in which the modulus increases with the
mean stress o, and decreases with displacement.

The calculations performed generally show little difference between the 1D calculation and the 3D
calculation.

Burland underlined that the oedometric approach for estimating total settlement under a foundation
gave an order of magnitude at least equivalent to that given by the most sophisticated calculation
methods, for all soils with approximate “elastic” behaviour under the effect of vertical loads.

The oedometric approach implicitly includes the variation in stiffness with the level of loading.

The degrees of consolidation introduced for the settlement calculation as a function of time must
be deduced from a consolidation calculation representative of the conditions encountered (to be
performed using specific software).

10/61 July 2015 Edition - Copyright @ Foxta v3 - 2011
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D.3. USER’S MANUAL

This chapter presents:

o the Tasseldo module input parameters.
Some zones can only take data with a physical meaning (for example, a Poisson’s ratio
must always be strictly included between 0 and 0.5).
The input window for the Tasseldo calculation parameters comprises 5 separate tabs. The
data to be filled out in each tab sometimes depend on certain choices made by the user: for
example, the data from to the oedometric calculation are only required if this type of
calculation was requested by the user.

o the results provided by the Tasseldo module. Here again, they partly depend on the data
input by the user, in particular the type of calculation.

This chapter does not detail the actual user interface and its operations (buttons, menus, etc.):
these aspects are dealt with in part C of the manual.

D.3.1. “Parameters” tab

 Parameters | O Layers | & Loads | O Consalidation | & Calculstion |

General settings

General parameters.

Calculation title [Example 1 |

Printing type: @ Normalprinting O Detailed printing

Import a Tasseldo project from Tasplag

Calculation

@ Start calculation ) (( ot Sez resuts )

Figure D.5 : “Parameters” tab

D.3.1.1. "General parameters” frame

This tab is used to define
e the calculation title: maximum of 80 characters;
e the level of printing detail: this is in fact the level of detail for generation of the formatted
numerical results file (see chapter D.3.6.2.1).

D.3.1.2. “Import” frame
In the Tasseldo module, it is possible to import a project from the Tasplag module.

In the context of a Tasplag calculation, the Foxta software edits a .tso file, which is the format
recognised by the Tasseldo module. This file can be imported into the Tasseldo module.

Copyright © Foxta v3 — 2011 - July 2015 Edition 11/61
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In the “Parameters” tab, the (Importa Tasseldo project from Tasplag.. ) button opens the “Tasseldo project
import wizard” which is used to select the directory containing the *[TQ].tso file from the Tasplaq
project and then carry out the import operation:

o “Import directory” frame: please, provide the path to the directory containing the Tasseldo
project. By default, Foxta proposes the directory containing the current project. If
necessary, use the Browse button (:) to select the relevant directory. Foxta could
display a warning message if the calculation date is a long time in the past and ask you to
check the project data;

¢ The names of the available Tasplag projects appear in the left-hand frame: select one;

e The corresponding calculation date appears on the right;
¢ Information about data imported from the Tasplag module appears in the right-hand frame.

Click the button to confirm data import or click .

Wil Tasseldo project import wizard *
Import directony
|Z:‘.LugicieITS\02 - Foxta\Foxta v3\Foxta D6 2012102 radiers voisins\EXERCICE 024 - RADIER ISOLE | C )

Exercice 02a - Radier isolé

Calculation date Mercredi 16 octobre 2013 15:55:00

Information about Tasseldo project

Calculation type : 30 and 1D elastic
Reference elevation (m} : 0,00
Soil layers number : 3
- Zbase [m]=-10,00 Esoil [kPal=2,00E04
- Zbaze [m]=-15,00 Esoil [kPal=1,00E04
- Zbasze [m]=-35,00 Esoil [kPa]=4,00E04
Loads number : 510
# calculation point : 432
Adjustment of an average settlement plane : No average plane

( ok ) cancel )

Figure D.6 : Wizard for importing a Tasplaq file into the Tasseldo module

It is also possible to export the results of a Tasplaqg calculation to the Tasseldo module. For more
details, check the Tasplag User’'s Manual (part I).

D.3.2. “Layers” tab
This second tab is used to input parameters concerning soil behaviour.

12/61 July 2015 Edition - Copyright @ Foxta v3 - 2011
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[ & Parameters [ O Layers | @ Loads | @ Consoldation | & Caloulation |

[ & Parameters [ & Layers | O Loads | O Consoldation | & Calculation |

Calculation type

@ 30, 1D elastic and oedometric

Soil layers definition

Topofthe fistlayer (m) [ 0.00[]

Layers data

Layers data,

Calculation type
@30and 1D elastic @ 30, 10 elastic and osdometric

Soil layers definition

Top ofthe fistlayer (m) [ 0,00[Z]

Z, .
" Mame Colour Ziase Eeal v n e Name | Colour tase <ol v Cs/f+e0) | tc  Cof1+eD) ¥ n
tm [kPa] m] (kPa]
1 Green clay L 200 150804 033 3 1 Green ciay | [N -3,000 1,50E04 0,33 0,100 1,00 0,300 21,00 3
Layers number : 1 — - | — Layers number - 1 — -_ rars
Fe Daizbase <
Divisions number -3 ﬁ‘m“‘“ & m -' h 3l Divisions number -3 ﬁ L 1]
D e Qedometric calculation parameters-
Vertical effective siress applied =
Groundwater elevation Z,, (m) m
Unit weight of watery,, (um®) [ 10,00[3]

Calculation

o (3 seeresuts )
E O Start calcuation ) (- See resuts )

Calculation

E  Start calculation ) (s Se= resuts )

Figure D.7 : “Layers”tab
Various information is accessible according to the type of calculation selected.

D.3.2.1.

The choice of calculation type lets the user state whether he wants to perform an oedometric
calculation in addition to the 3D and 1D Elastic calculation.

“Calculation type” frame

If “3D, 1D elastic and oedometric” calculation is selected:
¢ The soil layers definition table contains additional columns;
e The “Oedometric calculation parameters” frame appears;
e The Consolidation" tab is activated.

Note: the combination of elastic and oedometric approaches can for example be useful for
adjusting the elastic moduli of project layers with respect to oedometric settlement, or in the
general case of a soil consisting of a succession of sands and clays.

D.3.2.2.

This frame first requires the input of the top of the first soil layer that is the GL elevation (m). It must
be higher than the base elevation of the first layer which will be defined in the soil layers definition
table immediately below.

“Soil layers definition” frame

The choice of an oedometric calculation requires definition of an overconsolidation parameter ‘t.’
as follows:

e ft.>0thent.=
o iftc<Othent:=-(c"y-0.0)
Where 6. is the initial vertical effective stress and o’ the pre-consolidation stress.

o'p/oyo

Copyright © Foxta v3 — 2011 - July 2015 Edition 13/61
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The following table describes the soil properties to be defined for each layer:

. . . Default Display Mandatory Local
Designation Unit value condition value checks
the bace of Strictly
Z: elevation of layer base m the laver Always Yes decreasing
Y values
above

E: Young’s modulus kPa - Always Yes >0
v: Poisson’s ratio - - Always Yes O0<v<05
Cs/(1+eg): Oedometric .

: . Yes if
recompression (or - - calculation displaved 20
swelling) ratio only play
t.. overconsolidation -or Oedomgtnc Yes if

- calculation , -
parameter kPa displayed
only
C./(1+eg): consolidation Oedomgtrlc Yes if
ratio - - calculation displaved 20
only play
y: total unit weight of
layer (y' is automatically Oedometric ves if
taken into account if the kN/m?® - calculation . >0
. displayed
layer is submerged, only
always input y)
n: number of layer
subdivisions
- >

(discretisation for the 1 Always Yes 21
calculations)

Table D.1 : Soil layer parameters

Foxta can be used to save soil layers in the project soils database and/or in the global soils
database by clicking the button.

This saves the soil layers with their parameters and avoids having to input them again when
creating a new module in the current project, or in another Foxta project.

Use of the soils database is described in detail in part C of the manual.

D.3.2.3. “Oedometric calculation parameters” frame

This frame, which is only visible if the user has chosen an oedometric calculation, is used to input
the following:

Designation Unit Default Dlsp_l_ay Mandatory Local checks
value condition value

ovw. vertical effective stress

applied to the top of the first | kPa 0.00 Always Yes >0

layer

Z,: groundwater level m 0.00 Always Yes -

Yw: unit weight of water kN/m® | 10.00 Always Yes >0

Table D.2 : Oedometric calculation parameters

14/61 July 2015 Edition - Copyright @ Foxta v3 - 2011
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D.3.3. “Loads” tab

[ @ Parameters | & Layers | @ Loads | & Consoldation | & Caloulation |
i

Distributed load

~Loads on
Load # X' Y' Z' Lx L\( E’ % Group

[m] [m] [m} [m] [m r [kPa] |

1 5,50 0,03 7,50 1,00 0,75 3,60 200,00 1 ~
2 5,46 0,66 7,50 1,00 0,75 10,80 200,00 1
3 534 1,34 7.50 1,00 075 18,00 200,00 1
4 51 2,00 7,50 1,00 0,75 25,20 200,09 1
5 434 262 750 1,00 075 32,40 200,00 1
6 447 321 7,50 1,00 0,75 39,60 200,00 1
7 40 374 750 1,00 075 46,80 200,00 1
8 35 4,22 7,50 1,00 075 54,00 200,00 1
9 297 453 750 1,00 0,75 61,20 200,00 1
10 237 496 7,50 1,00 0,75 68,40 200,00 1
1 1T 522 7,50 1,00 0,75 75,60 200,00 1
12 1,06] 5,40 7.50 1,00 075 82,80 200,00 1
13 0,3 5.4 750 1,00 075 90,00 200,09 1
14 031 5,49 7,50 1,00 075 97,20 200,00 1
15 -1,00 541 750 1,00 075 104,40 200,00 1
16 EG| 524 7,50 1,00 075 111,60 200,00 1
17 231 499 7,50 1,00 075 118,80 200,00 1
18 292 4,66 7,50 1,00 0,75 126,00 200,00 1
19 3.4 426 7,50 1,00 0,75 133,20 200,00 1
20 3,78 7,50 1,00 0,75 140,40 200,00 1
21 3,26 7.50 1,00 075 147,60 200,00 1
2 268 7,50 1,00 0,75 154,80 200,09 1
2 2,05 750 1,00 075 162,00 200,00 1
24 1,40 7,50 1,00 0,75 169,20 200,00 1
25 0,72 750 1,00 075 176,40 200,00 1
% 0,03 7,50 1,00 075 183,60 200,00 1
a7 0,68 750 1,00 0,75 190,80 200,00 1
28 1,34 7,50 1,00 0,75 198,00 200,00 1

2 51 2,00 7,50 1,00 0,75 205,20 200,00 1 1<

(@ o |

Calculation

€] G G
Figure D.8 : “Loads” tab

D.3.3.1. “Loads on soil” frame

The loads taken into account in the Tasseldo module must be rectangular. However, complex
shaped loads can be defined by combining rectangles of equivalent footprint.

At least one non-null rectangular load must be defined in order to be able to make a settlement
calculation. The data to be input for each rectangle (in other words on each load line in the “Loads”
tab table) are described in the following table.

Note:
¢ the loads can be applied to the surface (at ground level), but also at any other level;
e this tab has a Wizard button for easier definition of the loads. See chapter D.3.3.2.

To view a particular load, select a line in the loads table: the corresponding load is then framed in
green on the graphic representation in the left-hand part of the window.
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. . : Default Displa Mandator
Designation Unit play Y | Local checks
value condition value
X, Y;, Z;: Coordinates of the
reference corner of the m - Always Yes
rectangle (Z axis upwards)
Ly, Ly: dimensions along local
X =y . 9 m - Always Yes
x and y axis of the rectangle
0,. angle between side L, and
axis Ox (positive in the ° - Always Yes
counter-clockwise direction)
d,: uniform load density kPa Always Yes #0
Group (a group of loads If one of the
corresponds to a set of load i i “loads” Filled out i
rectangles generated with the wizards was | automatically
wizard) used
Table D.3 : Parameters for loads definition
$§ | perameters | © Layers [ Loads | o Consoliation | o Caiculation |
Distributed load
Loads on soil
& Load # % Yo % L Ly & 4
[m} [m) [m] [m} [m] n [kPa]
1 0,00 0,00 0,00 10,00 20,00 0,00 100,00
2 20,00 5,00 0,00 500 15,00 20,00 30,00
¥ (m)
[ 5 10 15 = 20 75
Symb. Nomination Visible Izl L i -:T'F‘ﬂ."'
e @ || @Torven calculation———————————————
g | oo el

Figure D.9 : View of a particular load
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D.3.3.2. Loads wizard

To make the definition of “routine” loads easier, this tab has a Wizard button @ used for simple

definition of:

e auniform circular load:;
e auniform annular load;
e a 3D embankment type load.

Figure D.10 illustrates the various available wizards:
e Choose the type of load;
¢ Fill out the various input fields;

e Click the button.

The use of the various load tabs is described in the following sub-chapters.

Note: it is possible to use several wizards or the same Loads wizard several times for the same
Tasseldo calculation.

-

Uniform circular load ] Uniform annular load | 30 embankment-like load |
e
r Precisions
This tab allows to create the equivalent of a load
@ with a circular shape
@ with a uniform density
r Geometry r Preview
) ~
) ~
. . ~
Y
L
7.
o X
rMesh
| ~
I B

(c.apy paranmers) (Pasne pa.a.me.s)

'/T fi W
(_Transfer )

Figure D.10 : Automatic loads (wizards)

D.3.3.2.1. Wizard: "Uniform circular load"

This wizard is used to generate a group of rectangular loads equivalent to a uniform circular load.

The data to be input are as follows:

Designation Unit ?/e;ﬁ]uelt cE))inSdpilt?gn Ma\?;ﬁ?ry Local checks
o e | m [ 000 | awas | ves

Radius of loaded disk m - Always Yes >0
Subdivisions number - 10 Always Yes >0

Density of load kPa - Always Yes -

Table D.4 : Parameters for uniform circular load

Copyright © Foxta v3 — 2011 - July 2015 Edition
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Loads wizard for Tasseldo *

Uniform circular load ] Uniform annular load | 3D embankment-like load |

r Precisions
This tab allows to create the equivalent of a load :

4 with a circular shape
& with a uniform density

G etry r Preview
am [ r =
Radius (m) E | |

i N

o x

’____.__.T
-

- Mesh T T

sudvisons [ 10[Z] = ———
Densty pa) [ S0.00[J]

- e G

Figure D.11 : "Uniform circular load"

Generation of rectangular loads representing the circular load and calculation of their properties X,
Y., Z,, Lx, Ly, 6; and q,, are activated by clicking the button:

$§ | Parameters | O Layers [ Loads | o Consolietion | o Caiculation |
i |
- Distributed load
Loads on soi
Y, 5,
= Load# % 5 ot b Ly ' Group
Im] [m] Im] [m] [m] £l [kPa]
1 ~10,00 0,00 0.1 50,00 1
o] 2 228 2,29 0,0 452 033 0,00 50,00 1
3 364 9,54 0.0 7.27] 055 0,00 50,00 1
4 =04 2,01 0,00 10,0 078 0,00 50,00 1
o]
5 522 8.2 0.0 124 083 0,00 50,00 1
6 738 7,33 0,00 1476 1,19 0,00 50,00 1
I 7 8,28 5,23 0,00 16,52 1,23 0,00 50,00 1
8 5,08 5,00 0,00 18,1 1,35 0,00 50,00 1
E) 9,55 3,85 0,00 19,11 1,43 0,00 50,00 1
]
10 1
" -10,00 -0,74 0,00 20,00 1,49 0,00 50,00 1
= 12 294 0.75 0.00 19,89 148 0,00 50,00 1
13 B 2,23 0,00 19,11 143 0,00 50,00 1
- 14 9,08 365 0,00 18,1 1,35 0,00 0.00 1
8 18 528 5,00 0,00 1652 123 0,00 50,00 1
H 18 7,38 6,23 0,00 14,76 1,10 0,00 50,00 1
& 17 522 7.39 0,00 12,4 083 0,00 50,00 1
18 5,04 8,28 0,00 10,0 075 0,00 50,00 1
i 18 364 a0 0,0 7.27] 0,55 0,00 50,00 1
20 228 9,58, 0,0 452 033 0,00 50,00 1
) 21 0,72 2,29 0.0 1,44 0.1 0,00 50,00 1
&
..
.
9
do T B 6 @ 2 @ 2 4 [ § 10 12
Opt
@ efalufal
@ Top view
S i o Calculation ———————————————
Side view, Oz plane [ PR
i < Start caleulation ) (: See resufis )
Calculation points ] © Side view, Oyz plane S J

Figure D.12 : Calculated values: "Uniform circular load"
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D.3.3.2.2. Wizard: Uniform annular load

This wizard is used to generate a group of rectangular loads equivalent to a uniform annular load.
Wil Loads wizard for Tasseldo

|' Uniform circular load r Uniform annular load ] 30 embankment-like load |

*

r Precisions

This tab allows to create the eguivalent of a load :

& with an annular shape

& with a uniform density
G try r Preview
X
Yam
Radius (m) 10,00
- Mesh
ensty 009 [ oo0[3]

,Cm) (Copy paramehels) (Pahe paramehels)

Figure D.13 : "Uniform annular load"

The data to be input are as follows:

Designation Unit D\gﬁﬂt cE))Lsdpilt?gn Ma\:gjla?ry Local checks
Egtlnrr]c:ir?agg ’o\f{g’eﬁ?r)é of ring m (0.0.0) Always ves

Average radius of ring m - Always Yes >0
Thickness of ring m - Always Yes >0
Subdivisions number - 20 Always Yes >0

Density of load kPa - Always Yes -

Table D.5 : Parameters for uniform annular load

Copyright © Foxta v3 — 2011 - July 2015 Edition
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The generation of rectangular loads representing the annular load and the calculation of their
properties X, Y., Z,, Lx, Ly, 6; and q,, are activated by clicking the button:

$ [ Parameters | & Layers | & Loads | © Consaldation | © Calcuiation |
i |
L Distributed load
" -Loads on sl
Load # % Y % b L & & Group
[m] [ml [m] [m] [m] 1 [kP] |
1 8,50 0,03 0,00 1,00 1,40) 4,00 100,00 1 ~
L 2 9,41 129 0,00 1,00 120 12,00 100,00 1
= 3 8,14 259 0,00 1,00 1,40) 20,00 100,00 1
4 869 389 0,00 1,00 1,40) 28,00 100,00 1
5 8,0 501 0,00 1,00 1,40 36,00 100,00 1
& 7,30 608 0,00 1,00 1,40 44,00 100,00 1
i 7 6,31 7.04 0,00 1,00 1,40 52,00 100,00 1
B 534 7,56 0,00 1,00 1,40 60,00 100,00 1
B 420 8,52 0,00 1,00 1,40 68,00 100,00 1
10 297 9,03 0,00 1,00 1,40 76,00 100,00 1
" 16 9,35 0,00 1,00 1,40) 84,00 100,00 1
> 12 0,37 9,49 0,00 1,00 1,40) 92,00 100,00 1
13 036 9,45 0,00 1,00 1,40 100,00 100,00 1
14 228 9,23 0,00 1,00 1,40) 108,00 100,00 1
15 35 8,62 0,00 1,00 1,40 116,00 100,00 1
. 16 472 825 0,00 1,00 1,40) 124,00 100,00 1
- 7 582 751 0,00 1,00 1,40 132,00 100,00 1
18 %31 663 0,00 1,00 1,40 140,00 100,00 1
19 767 561 0,00 1,00 120 148,00) 100,00 1 " |
20 837 449 0,00 1,00 1,40 156,00 100,00 1
o 21 592 328 0,00 1,00 120 164,00 100,00 1
. ) EEE| 201 0,00 1,00 1,40) 172,00 100,00 1
23 9.4 0,70 0,00 1,00 120 180,00 100,00 1
24 4 063 0,00 1,00 1,40) 188,00 100,00 1
25 930 EET 0,00 1,00 1,40 196,00 100,00 1
i % 8,94 3,22 0,00 1,00 1,40) 204,00 100,00 1
7 341 2443 0,00 1,00 1,40 212,00 100,00 1
2% ER 558 0,00 1,00 1,40) 220,00 100,00 1
-1o 5 [ ot 10 2 5,28 F 0,00 1,00 1,40 225,00 100,00 1 I
o
Symb. Homination Visible @ L ’.' ‘- g"w Cal
EETE i O Caleulstion————————————————————
| | © Side view, Oxz plane E‘ { — ———
Calculation points. 18 ||| @ sidoview, oyz plane (5 See results )

Figure D.14 : Calculated values: "Uniform annular load"

D.3.3.2.3. Wizard: 3D embankment-like load

This wizard is used to generate a group of rectangular loads equivalent to a three-dimensional
embankment.

The following example of this type of load illustrates the general case (different load value at each
of the 4 points A, B, C and D).

10m | 15m |
100kPa = 5 100 kPa !

75 kPa
D 50 kPa
o——oC
)4 ) 4

E A A A

- A B A D

—

I

>

-

(o,

50 kPa
25 kPa

O O

D C
Figure D.15 : Example of 3D embankment-type load

@ C
O¢

The corresponding definition in the wizard is as follows:
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Loads wizard for Tasseldo X

|' Uniform circular load | Uniform annular load r 3D embankment-like load ]

r Precisions.
This tab allows to create the eguivalent of a load :

& with a rectangular shape
& with a trapezoid density

etry r Preview
X, (m)

z, m

Length L (m) 10,00 E
Width Ly (m) 15,00 E

Orientation ()

- Mesh

]
]
Density in A (kPa) 100,00 H
]

Density in D (kPa) 75,00

Density in C (kPa) 25,00

L o) (R
Figure D.16 : Wizard: "3D embankment-like load"

The data to be input are as follows:

Default Display Mandatory

" Local checks
value condition value

Designation Unit

Point A (XA, Y a, ZA):
Coordinates of lower left m - Always Yes
corner of the embankment

Ly: Length of embankment m - Always Yes >0

L,: Width of embankment m - Always Yes >0

0 : Orientation ° - Always Yes

Ny: Subdivisions along X None 10 Always Yes 22

Ny: Subdivisions along Y None 10 Always Yes 22

Load density at A kPa - Always Yes At least one of the 3
Load density at D kPa - Always Yes values must be other
Load density at B kPa - Always Yes than zero

Automatically
Load density at C kPa - Always Yes calculated from the
preceding 3 values

Table D.6 : Parameters for 3D embankment-like load
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The generation of load rectangles representing the “3D embankment-like load” and the calculation
of their properties X,, Y,, Z;, Lx, Ly, 6, and q,, are activated by clicking the button:

I"‘ % [ Parameters | o Layers | © Loads | o Consoldstion | s Calculation |
3
Distributed load
" Loads on
" = X Y, Z L Ly 5 a, e ‘
im im im im im i ] [kPa]
1 0,0 0,0 0,0 1,0 1,5 -20,0 96,2 1 ~
> 2 0,51 1,41 0,0 1,0 1.5 -20,0 1
3 1,0 2,82 0,0 1.0 1.5 20,0 1
4 1,54 4.2 0,0 1,0 1,5 20,01 1
|5 5 2,0 564 0,0 1.0 1.5 20,0 1
B 2,57 7.0 0,0 1,0 1,5 -20,0 1
7 3 846 0.0 1.0 1.5 20,0 1
= 8 3,59 2,57 0,0 1,0 1,5 -20,0 1
9 41 11,2 [ 1.0 1.5 20,0 1
10 [ 12,69 0,0 1.0 1.5 -20,0 1
[ 1 0,34 0,34 0,01 1,0 1,51 -20,0( 1
12 1,4 1,07] 0,0 1.0 1.5 20,0 1
13 1,97] 248 0,0 [ 1.5 -20,0 1
& 14 248 3,69 0,0 1.0 1.5 -20,0 1
8 15 299 5.3 0,0 1.0 1.5 20,0 1
: 16 3.5 671 0,0 1,0 1.5 -20,0 1
o 17 402 812 0,0 1.0 1.5 20,0 1
18 45! 9,52 0,0 1,0 1.5 -20,0 1
19 5,04 10,9 0,0 1.0 1.5 20,0 1
o 20 5,56 12,34 0,01 1,0 1,51 20,0 1
21 1 0,66 0,0 1,0 1.5 20,0 1
2 239 07 0,0 1,0 1,5 -20,0 1
] 2 291 2,14 0,0 1.0 1.5 200 1
24 347 3,54 0,0 1.0 1.5 -20,0 1
25 3.9 439! 0,0 1.0 1.5 -20,0 1
5 2% 144 6,36 0,0 1.0 1.5 20,0 1
27 4,96 7,77| 0,0 1,0 1,5 -20,01 1
28 5.47] 8,1 0,0 1,0 1.5 20,0 1
-4 -2 0 H ) [ [ 10 i 14 16 18 29 538 10,59 0,0 1,0 1.5 200 1
o
Symb. Homination Visible
Charges & || ®@Topvew e
© Side view, Oxz plane { - - @

Figure D.17 : Calculated values: "3D embankment-like load"
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D.3.4. "Consolidation" tab

This tab is only accessible if the "3D, 1D elastic and oedometric" option in the “Layers” tab has
been selected.

To take account of consolidation in the context of an oedometric calculation, it is necessary first of
all to check the “Consideration of consolidation” box and then input the required data in the 2
frames of the tab.

Consolidation parameters

datet, datet, date t,

o i il

Xu i) Xu () Xu ()
[%] [%] %]
20,9 50,0 100,0

rates by layer and by date

Layer

Calculation

Figure D.18 : "Consolidation” tab

D.3.4.1. "Consolidation dates definition" frame

This frame is used to define the various consolidation dates (ascending) ti, t,, ...t, ...ty to be
considered, in other words the dates for which the user is then required to define the consolidation
percentage rate of each layer X,(t).

The dates are expressed without units (because they are not used in the calculations but only for
display): it is therefore user’s responsibility to define dates that are consistent.

Adding a date ("+" button under the table) adds a column to the table.

D.3.4.2. “Consolidation rates by layer and by date” frame

This should be used to define the consolidation percentage of each layer, for each date defined
above. The software automatically creates a line per layer in the table.

Value X,(t) = 100% corresponds to complete consolidation of the layer concerned on date t.

The consolidation percentages input are allocated to the active layers base. When a layer is
subdivided into several sub-layers, the program performs linear interpolation of the consolidations
to allocate a consolidation percentage for each date that is consistent with the position of each

sub-layer.
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The parameters to be filled out are:

. . . Default Display Mandatory
Designation Unit value condition value Local checks
0 < Xu(t) < 100%
Xu(t;): consolidation rate of . ] Always Ves The values of Xu must be
the layer indicated on date t; 0 Y ascending (not strictly)
over time within a given
layer

Table D.7 : Consolidation parameters

D.3.5. "Calculation" tab

This tab is used to define the calculation points for which one wishes to evaluate settlement and
stresses. At least one calculation point must be defined.

These points must be chosen according to the project requirements: these points are those for
which detailed results will be given. They are also the points which are used to calculate the
average settlement plane when this is requested.

| Parameters | & Layers | & Loads | & Consolidation | & Calculation

Calculation

Calculation points definition

X, Y, z,
[m} [m] [m}
1 0,00 0,00
z 5,00 10,00
3 5,00 0,00|
4 0,00 10,00
5,00 10,00)
6 5,00 ~10,00
7 5,00 ~10,00
8

9 0,00 10,00
10 0,00 0,00
1 5,00 0,00
12 0,00 10,00
13 5,00 10,00

P e e B N B

Adjustment of an average sefflement plane-

Figure D.19 : "Calculation” tab

D.3.5.1. "Calculation points definition” frame

The coordinates (Xp, Yp, Zp) (M) must be defined for each calculation point the user wishes to
define.

To make it easier to define calculation points, it is possible to use one of the proposed wizards (see
next chapter).

Note:
e |t is advised to choose a beginning of calculation elevation Zp situated on a limit between
layers;
o Settlements and stresses are only calculated from (below) the elevation of the point
considered;

o The “group” column appears when the calculation points wizard has been used: a group of
calculation points corresponds to a set of calculation points generated via the wizard;
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e The application marks the point selected in the table with a green cross in the graphic part:

Figure D.20

$ [ Parameters | © Layers |  Loads | & Consoidation | © Calculstion |
Calculation
o Calculation points defini
" % M 2 Group
[ml [m] [m] |
21 A 182 w0y 1 -
o 2 6,00 10,39 0,00 1 a
2 11,2 410 0,00 1
24 11,2 410 0,00 1
I 2% 5,00 1039 0,00 1
= 26 2,0 -11,82 0,00| 1
a7 EXEl EXd 0,00 1
8 16,00 0,00 0,00 1
[ 29 12,26 102 0.00 1
30 2.7 15,78, 0,00 1
3 8,00 13,86 0,00 1
o- x M 32 15,04] 547 0,00 1
E) 15,04] 547 0,00 1
34 3,00 1388 0,00 1
5 a5 2,7 1576/ 0,00 1
[ % 1226 102t 0,00 1
7 20,00 0,00 0,00 1
) 38 15,32 12,86 0,00 1
5 38 347 18,70 0,00 1
) 10,00 17,32 0,00 1
4 18,79 634 0,00 1
1 2 18,79 584 0,00 1
[~ 5] 1
) [ 347 -19,70) 0,00( 1
i 45 [ 15,32 12,85 0,00[ 1 v
o [ ||
2 ] T E 5 T i e oG i of an average settiement pi
Opt
= [Nosversgzpine |
Symb.. Nomination Visible R
Ces ¥ O Calculation———————————————————
@ Side view, Oxz plane E { - —
Calculation points [cd] © Side view, Oyz plane (2 See resulls )

: Selection of a calculation point — Graphic representation

Note: the view presented by default in the graphic space is the project top view. Using the
® Side view, Oyz plane | gnd | @ Sideview, Oxzplane | hyyttons, it is also possible to display the side view (planes

Oyz or Oxz).

These views can for example be used to visualise load and calculation points defined at depth.

ST

[

01~

ST-

2 (m
e o
x xx ®

R {my

-20

ED o 5 [ S 10

Symb.

15 20
Opti
C

Charges & || ©Topview
@ Side view, Oxz plane

Calculation paints. <] @ Side view, Oyz plane

Figure D.21:

Example of graphic representation of side view (Oyz plane)
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D.3.5.2. Calculation points wizards

These wizards are used to automatically generate aligned points or points distributed according to
predetermined geometries. They are accessible by clicking the

Several wizards can be used or the same wizard can be used several times in the same Tasseldo
calculation.

After using at least one “Calculation points” wizard, the button becomes accessible: it is used
to modify the selected group of calculation points.

D.3.5.2.1. Calculation points situated along a segment

This wizard is used to automatically generate calculation points aligned along a segment [A, B].

Wil Calculation points wizard for Tasseldo - Modification of the group #1 *

[ Distributed on horizontal disk | Distributed on a horizontal quadriateral |

Along a segment Along a horizontal circle | Distributed on a horizontal rectangle )

Geometry Preview
First point coord
X, (m}

¥ (m)

2] [ [©]
+

z, (m)

Second point coord. +

. <
N
Tam +
L T +
.
+
B
+
Mesh

Figure D.22 : Calculation points situated along a segment

The following parameters are to be filled out:

Designation Unit Default Dlsp_l_ay Mandatory Local checks

value condition value
PoINt A (Xa, Ya, Za): m - Always Yes _
Coordinates of point A The 2 points must be
Point B (Xg, Ya, Zg): ] distinct
Coordinates of point B m Always Yes
Number of points - 10 Always Yes 22

Table D.8 : Parameters for defining calculation points situated along a segment

Once the wizard data have been completed, click the button: the points generated are
then automatically copied into the table of calculation points in the “Calculation” tab:
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$ | Parameters | @ Layers | © Loads | & Consolidation | & Calcwistion |
» Calculation
™ Calculation points
% Y % o
0
L - Iml m m
= 1 50 25 0,0 1
2 3.0 25 0.0 1
3 3,0 25 0,0 1
oo
4 1,00 2,50 0,00 1
B 3,0 25 0,0 1
N S T R S
7 7,0 25 0,0 1
B 3,0 25 0,0 1
11,0 25 0.0 1
= 10 13,0 25i 0.0 1
11 15,0 25 0.0 1
x x x x * x
]
¥ (m)’
l X (m)
o
&
o
o |l [l
o
; ; . ; . . , Adustment of o
E3 % B [ 3 ] [ [ 0 12 1a 15 Jusimentoten
E op
Symb. Nomination Visible @ [l
Charges @ |k Cakcuaton ——————————————
' (<] 2
Calculation points ] © Side view, Oyz plana ’V

Figure D.23 : Calculated values: Calculation points situated along a segment
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D.3.5.2.2. Calculation points situated along a horizontal circle

This wizard is used to automatically define calculation points aligned along a circle with centre A.

[ Calculstion points wizard for Tasseldo X
[ Distributed on horizontal disk | Distributed on & horizontal quadriateral |
|' Along a segment | Along a horizontal circle ] Distributed on a horizontal rectangle \
- Geometry - Preview
Xam [ ood]
Yam [ ood]
s - *
+ +
Y
} R‘.—, ;
o X
+ +
+ - +
Mesh—M
e |

Figure D.24 : Calculation points situated along a horizontal circle

The parameters to be filled out are as follows:

Designation Unit ?/e;%uelt chsdpilt?gn Ma\?;ﬁfry Local checks
Point A (Xa, Ya, Za) m - Always Yes

Radius of circle m - Always Yes >0

Number of points - 10 Always Yes 22

Table D.9 : Parameters for definition of calculation points situated along a horizontal circle

Once the wizard data have been completed, click the button: the points generated are
then automatically copied into the calculation points table in the “Calculation” tab:

$ |[ o parameters | o Layers [ @ Loads | o Consolidation | & Calcuiation |
I

Calculation
Calculation points de finitic

X o % G

5 " Iml wl ] —
1 12,00 0,00 0,00 1
2 1
3 3,71 11,41 0,00 1
4 =371 11,41 0,00 1
5 8,71 7,08 0,00 1

o 6 -12,00| 0,00 0,00 1
7 -8,71 7,05 0,00 1
8 3,71 11,41 0,00 1
9 3,71 11,41 0,00 1
10 9,71 7,05 0,00 1

ok | | )
T S 3 T T - T HE Adjustment of an average settlement pl
= ~ 0 average plane v
symb. Nomintion visibia [Mooversgepone ]|
Charges @ || ®Topvew Calculation —————————————
@ Side view, Oxz plane I
@ | o [ o o
Figure D.25 : Calculated values: Calculation points situated along a horizontal circle
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D.3.5.2.3. Calculation points distributed on a horizontal rectangle

This wizard is used to automatically define a mesh of calculation points distributed on a horizontal
rectangle [A, B, C, D].

Calculation points wizard for Tasseldo - Modification of the group #1 X
| Distributed on horizontal disk | Distributed on & horizontal fiateral |
|' Along a segment '|' Along a horizontal circle [ Distributed on a horizontal rectangle
 Geometry -~ Preview
D
Y
Zm
~
Width L 5,01 D C
T T T SoTE AR,
A+ o+ o+
L
+ o+ o+ o+ o+ o+ o+ 4
1l
VI + + + + + + +
A B
p x+--(.-j-.-” —“+— +'”".-t'.">"+ ..... +
Lx
rMesh
Points nb along Lx
Mo of poni sion
Total points nb 42
:

Figure D.26 : Calculation points distributed on a horizontal rectangle

The following parameters are to be filled out:

Designation Unit ?/e;ﬁjuelt cglnsdpilt?gn Mac:lzjteory Local checks
Point A (Xa, Ya, Za) m - Always Yes -

Ly: length of rectangle m - Always Yes >0

L,: width of rectangle m - Always Yes >0

Number of points along Ly - 7 Always Yes 22

Number of points along L, - 7 Always Yes 22

Table D.10 : Parameters for definition of calculation points distributed on a horizontal rectangle

Once the wizard data have been completed, click the button: the generated points are
then automatically copied into the calculation points table in the "Calculation” tab:

- %[O Paramwters | & Lavers | & Loass | & Consclkdation | & Calcuation |
Calculation
N Cokuaton pors defbion
=
w k - :;] Group |
- 0 v T o 1 |
[ T o oo i
2 | S0 o [
u W 208 [ oo [
" 259 199 o [
® 2o 200 [ [
. 0 209 399 o5 ;
17 258 4.00 0.00 1
0 2o e oo [
Ll i | o5 o ;
E) e i e [
2 i 200 000 :
- =71 = '
> ) 450 050 b
H u e a0 e i
= - k-3 57 0.00 0.00 1
= o o e i
¥ o = 57 20 o i
o1 » 571 i oo
X m) 29 57| 400 0.00 1
% o cu o0
" 5 7 o oo i
2 i o0 i
n 2w o i 4
BB | ]
N R e e el e
—
-
Symb, Homination Visible y
Charges o (| ST P
© Side view, Oxz plane E‘ - E— E
Coctonpotia B || oot o (@ St cmosmin) (i ee e

Figure D.27 : Calculated values: Calculation points distributed on a horizontal rectangle

Copyright © Foxta v3 — 2011 - July 2015 Edition 29/61




TASSELDO - User’s Manual Foxta v3

‘; terrasol

D.3.5.2.4. Calculation points distributed on a horizontal quadrilateral

setec

This wizard is used to automatically define calculation points distributed on a horizontal

quadrilateral [A, B, C, D].

[ Calculation points wizard for Tasseldo

|' Distributed on horizental disk f Distributed on a horizontal

)

Along a segment

Along a horizontal circle

| Distributed on & horizontal rectangle \

rPreview

 Geometry

R

am [ oo[g] L

o FF o+ o+ o+ o+ o+ o+t

o

o FEE A4y

Ve o o+ o+ o+ o+

om + o+ o+ o+ o+ + o+ ot

Yo (m) [ =2

’ + + o+ o+ 4 + o+ o1
+ o+ o+ o+ 4 + o+ 4+
+ o+ 4+ o+ 4+ + o+ o+

 Mesh D c

Pontsnbonas [ 9[3] e R R
Y

to.ofpointson . [ 9[3] T

Total points nb 81 x

Figure D.28 : Calculation points distributed on a horizontal quadrilateral

The following parameters are to be filled out:

Designation Unit Default D'SF’.".”‘V Mandatory Local checks
value condition value

Point A (Xa, Ya, Za) m - Always Yes

Point B (Xg, Ys) m - Always Yes The 4 points must be

Point C (X, Yc) m - Always Yes distinct

Point D (Xp, Yp) m - Always Yes

Number of points on AB,
- >

including ends A and B ! Always Yes 22

Number of points on AD, S

including ends A and D ! Always Yes 22

Table D.11 : Parameters for definition of calculation points distributed on a horizontal quadrilateral

Once the wizard data have been completed, click the button: the points generated are
then automatically copied into the table in the “Calculation” tab:
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$ | Perameters | © Layers | © Loads | & Consolifation | Calculstion |
I 1
i N N N N N N N N N Calculation points =
[} Group
v [m] [m] [m} |
19 5,00 25,00 0,00 1 ~
* * x * ® * 20 6| 21,62 0,00 1
i 21 512 18,25 0,00 1
= 2 469 14,28 0,00 1
x x x x x x E2) 1
24 381 812 0,00 1
25 3,38 475 0,00 1 ]
L 2% 294 1,38 0,00 1
& x x
21 250 200 0,00 1
2% 850 25,00 0,00 1
2 822 2162 0,00 1
* x » * 30 794 18,2 0,00 1
- 31 7,66 14,88 0,00 1 | |
2 738 11,50 0,00 1
* x x x 3 7,09 812 0,00 1
34 581 47 0,00 1
35 6,53 1,3 0,00 1
o 5 . % 528 2,00 0,00 1
x x x
37 11,00 2500 0,00 1
) 10,88 2162 0,00 1
39 1075 1825 0,00 1
x x x x x 40 10,62 14,38 0,00 1
o] 41 1050 11,50 0,00 1
10,38 BE 0,00 1 |
% x x x x x x x x 102! 47t 0.00 1 ~
e [~
o | [filr| |
; - J f ettlement pl
B3 [ 3 10 15 F) B3 oren
: 2 ]
= No average plane -
Symb. Nomination Visible
@ Top view
Charges o Calculation ———————————————
O )| G G
© Start caicuiation ) (s See resuts )
Calculation points (] © Side view, Oyz plane s J

Figure D.29 : Calculated values: Calculation points distributed on a horizontal quadrilateral

D.3.5.2.5. Calculation points distributed on a horizontal disk

This wizard is used to automatically define calculation points distributed on a disk with centre A.

- N
Assistant des points de calcul pour Tasseldo ===
[ Répartis sur un disque herizental | Répartis sur un quadrilatére horizontal |
| Lelongd'unsegment | Lelong d'un cercle horizontal |  Répartis sur un rectangle horizontal |

- Géometri ~Apergu
Xy tm)
Yatm)
Ztm) . [+
Rayon (m) lﬂ_ﬂ 2 +
P + W
’ 4 -
+ +
£ + |7 +
+ + +
! + # + .
: R L
L + +to &
+ il
+ +
| I + [ 4
rMaillage———— v + + y
Subdivisions N + *f
radiales N_ 9 e + .
N +
Subdivisians .
orthoradiales N, R B
Nb. points total 45

= - s

- o)

Figure D.30 : Calculation points distributed on a horizontal disk

The following parameters are to be filled out:

Default Display Mandatory

Designation Unit " Local checks
value condition value

Point A (Xa, Ya, Za) m - Always Yes

Radius of disk m - Always Yes >0

N;: number of radial

subdivisions (number of circles) ) 5 Always Yes 21

Ng . number of orthoradial
subdivisions (number of points - 10 Always Yes 22
on each circle)

Table D.12 : Parameters for definition of calculation points distributed on a horizontal disk
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Once the wizard data have been completed, click the button: the points generated are
then automatically copied into the calculation points table in the "Calculation"” tab:

o % [ Parameters | @ Layers | & Loads | o Consoldation | © Calculation
Calculation
. Calculation points definition
(s W % [ % Group
m m im |
16 330 5,72 0,00 1 ~
17 1,15 .50 0,00 1
" x 18 06 424 0,00 1
< 19 9,90 0,00 0,00 1
= — 753 535 o i
21 172 9,7 0,00 1
' 2 495 357 0,00 1
[ 23 9,30 3,39 0,00 1
24 9,30 3,39 0,00 1 | 4
2 4,95 57 0,00 1
2% 1,72 X 0,00 1
> Ed 7,54 5.3 0,00 1
ED) 13.20 0,00 0,00 1
29 10,11 348 0,00 1
30 229 13,00 0,00 1
i 31 6,61 1143 0,00 1
32 12,40 451 0,00 1
33 12,40 451 0,00 1
34 560 ~11,43 0,00 1
= . 3 229 13,00 0,00 1
3% 10,11 EXT| 0,00 1
e
37 16,50 0,00 0,00 1
38 12,64 10,51 0,00 1
1 . 287 16,24 0,00 1 L
" x 5,25 14.29 0,00 1 '
o |l (| %)
Adjustment of an average sefflement plane
0 -1s -fo 5 [] [3 10 15 20
lements. Options.
: [Nosvoragepare ]
Charges @ || @Toeven Calculation
Q) Side view, Oxz plane E - ( 3 See resus ) IE
Calculation points ™ @ Side view, Oyz plane Sy

Figure D.31 : Calculated values: Calculation points situated on a horizontal disk

D.3.5.3. Adjustment of an average settlement plane

The drop-down list may be used to request calculation of an average settlement plane by selecting
the appropriate choice. The possible choices are as follows:

e No average plane;

e 1D average plane: calculation of average plane on the basis of 1D elastic settlement and
the defined calculation points;

e 3D average plane: calculation of average plane on the basis of 3D elastic settlement and
the defined calculation points;

e Oedo average plane: calculation of average plane on the basis of oedometric settlement
and the calculation points defined.

D.3.6. Calculation and results

D.3.6.1. Calculation

The calculation can be started from any tab, provided that the tabs have been correctly filled out, in
other words when they are all marked with a green cross (for example: | & Layers ).

They are marked with a red cross (for example: ) until they are correctly filled out (data
missing or not conforming to expected values).

To start the calculation, click the (¥ Start calculation ) button.

D.3.6.2. Results
To display the calculation results, click the (¥ See resulis ) button.

The following window then appears and proposes the different types of results accessible after a
Tasseldo calculation:
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Resu Its Calculated : 1 second ago (Calculation date : Jun 6, 2016 3:45:24 PM)

Numerical results.

T -
s
e —— -L ‘
= = Y
= e
o !
o =
i
Consolidation settiements
Formatted results Stresses and settiements (0edor )

Graphical results.

\\/~v~ :i;iii
Consolidation settiements. &
Stresses and settiements (0edometric) Shadings settiement

Figure D.32 : Numerical and graphical results

< Back to the data

e 3 types of numerical results: formatted results, stresses and settlements, and consolidation

settlements (oedometric);

o 3 types of graphical results: stresses and settlements, consolidation settlements

(oedometric) and settlement shadings.
Click the required button according to the data format.
The following chapters describe these different types of results in detail.

D.3.6.2.1. Formatted numerical results

This window contains a summary of the calculation data and results:

( Copy only the selection )
Copy all ) (_Copy only the selection )

[q‘ Back to the indexj
A

Caractéristiques des couches

n Z base  module coef. Poisson Cs/(1+ed) Cc/(1re0) G
0.000

1 -1.000 0.150E+05 0.330 1.000 1.000 1.000

2 -2.000 0.150E+05 0.330 1.000 1.000 1.000

3 -3.000 0.150E+05 0.330 1.000 1.000 1.000

Contraintes effectives au centre des couches

cote de référence : 0.000 contrainte verticale : 0.000
cote de la nappe 0.000 poids volumique eau : 10.0
n cote so* sp'
1 -0.500 -4.500 -4.500
2 -1.500 -13.500 -13.500
3 -2.500 -22.500 -22.500

surfaces de charges rectangulaires

n x0 vo zo0 Lx Ly teta(o) q
1 EB.025 0.000 4.000 3.129 9.000 100.000
2 0.000 4.000 3.129 27.000 100.000
3 0.000 4.000 3129 45000 100.000
4 0.000 4.000 3.129 €3. 000 100.000
5 0.000 4.000 3.129 81.000 100.000
6 0.000 4.000 3129 9. 000 100.000
7 0.000 4.000 3.129 117.000 100,000
8 0.000 4.000 3.129 135,000 100,000
B 0.000 4.000 3.129 153,000 100.000
10 0.000 4.000 3129 171.000 100.000
11 0.000 4.000 3.129 189,000 100.000
12 0.000 4.000 3.129 207,000 100.000
13 0.000 4.000 3129 225.000 100.000
14 0.000 4.000 3.129 243,000 100,000
15 0.000 4.000 3.129 261,000 100. 000
16 0.000 4.000 3129 279.000 100.000
17 0.000 4.000 3.129 297.000 100,000
18 0.000 4.000 3.129 15,000 100.000
1s 0.000 4.000 3.129 333,000 100.000
20 0.000 4.000 3129 351.000 100.000

Degré de consolidation par couche

dates
1.0 z.0 5.0

1 20.0 50.0 100.0
2 20.0 50.0 100.0
3 20.0 50.0 100.0

Points de calcul

Figure D.33 : Numerical results: Formatted results — Data reminder

=

o
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The formatted results contain:

e A reminder of the data (Figure D.33): general parameters, soil data, loads, etc. This section
also includes a table giving the effective stresses 'y and o', in the centre of each sub-layer
(taking account of discretisation of the layers for definition of the sub-layers);

e Results in normal printing mode:

v' The summary table of results for the various calculation points (Figure D.34):
o Coordinates (X, Y, Z) of calculation point (m)
e T1d: value of 1D elastic settlement calculated for this point
e T3d: value of 3D elastic settlement calculated for this point
e Toedo: value of oedometric settlement calculated (only if oedometric calculation had
been requested. If not, the column comprises only nil values).

Note: positive settlement values correspond to actual settlements (downwards). Negative
values correspond to heaving.

Frogranme Tasseldo v2.2.0 (<) TERRASOL 2013
File : Ri\Logiciels\FOXTa\FOXTa v3\Manuels et exemples\Manuels Foxta v3\D - Tasseldo\TRaduction ENG\EXemples\TASSELDO EXEMPLE 1 \Tasseldo Exemple 1_[TDI.Ald
calcul réalisé le : 07/06/2016 & 14h14

by : Terrasol

calculation title : Example 1

Caractéristiques des couches

n z base  module coef. Poisson Cs/(1+e0) Cc/(1+e0) [
0.000

1 -1.000 0.150E+05 0.330 0.000 0.000 2.000

2 -2.000 0.150E+05 0.330 0.000 0.000 2.000

T -2.000 0.150E+0S 0.230 0.000 0.000 2.000

Contraintes effectives au centre des couches

cote de référence : 0.000 contrainte verticale : 0.000
cote de 1a nappe : -1000.000 poids volumique eau : 1.0

n cote so° sp’
-0.500 1.000 1.000

1
2 -1.500 3.000 3.000
2 -2.500 5.000 5.000

surfaces de charges rectangulaires

n x0 Yo zo Lx 0% teta(o) q

1 1.000 1.000 0.000 10.000 1.000 0.000 100. 000

Tassements calculés

point X ¥ z T1d T2d Toedo

0.000 0.000 0.000 0.0003 0.0001 0.0000
0.000 1.000 0.000 0.0005 0.0004 0.0000
0.000 2.000 0.000 0.0005 0.0004 0.0000
0.000 3.000 0.000 0.0003 0.0001 0.0000
0.0001 0.0000 0.0000
0.000 5.000 0.000 0.0001  -0.0001 0.0000
1.429 0.000 0.000 0.0008 0.0006  0.0000
1.429 1.000 0.000 0.0036  0.0043 0.0000
1.429 2.000 0.000 0.0026  0.0043 0.0000
1.429 3.000 0.000 0.0008 0.0006  0.0000
1 aza 2 o nnn anns o nnon

Beuavavsuwnpr
o
3 o
3
»
S
o
o
]
s

b

Figure D.34 : Numerical results: Formatted results — Results (normal printing)
e Orresults in detailed printing mode:

v A table of results for each calculation point (Figure D.35):
e Calculation level (m)
Vertical stress at mid-thickness of the (sub-)layer
T1d: value of 1D elastic settlement calculated for this point
T3d: value of 3D elastic settlement calculated for this point
Toedo: value of oedometric settlement calculated for this point (only if oedometric
calculation had been requested. If not, the column comprises only nil values).

This results display mode can in particular be used to easily check the contribution of a
layer to settlement at a given point.

Note: in the same way as above, positive settlement values correspond to actual settlement
(downwards), while negative values correspond to heaving.

e The average plane, if requested (Figure D.36). This section:
v Gives the equation of the calculated average plane;

v Recalls the coordinates (XP, YP) of each calculation point;
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v In the “calculated” column, for each calculation point, recalls the calculated settlement using
the calculation method adopted for the average plane (display of 3D elastic settlement if the
3D elastic average plane was requested, for example);

v In the “adjusted” column, gives the settlement value, at the same calculation point,

corresponding to the position of the settlement average plane.

point 1

Cote

=ilg
=
==in
-4.
=L
6.

-8.

==
-10.

date

LR
coo

point 2

Cote

=ilg
=
==in
-4.
=L
6.

-8.

==
-10.

date

LR
coo

7.000

Figure D.35 : Numerical results: Formatted results (detailed printing)

X = 2.000 0.000
sigma-z tassement 1D tassement 3D tassement oedo
mi-couche
. 000 0.600E-01 0.270E-05 -0.3948E-04 0.248E-03
o000 0.128E+01 0.574E-04 -0.160E-03 0.172E-02
o000 0.394E+01 0.177E-03 -0.275E-04 0.315E-02
o000 0.669E+01 0.251E-03 0.151E-03 0.114E-01
o000 0.860E+01 0.322E-03 0.300E-032 0.121E-01
o000 0.958E+01 0.359E-03 0.397E-02 0.121E-01
o000 0.985E+01 0.369E-032 0.448E-032 0.114E-01
. 000 0.965E+01 0.310E-032 0.399E-032 0.337E-02
o000 0.920E+01 0.296E-032 0.395E-032 0.292E-02
o000 0.861E+01 0.277E-03 0.380E-02 0.250E-02
o000 0.861E+01 0.000E+00 0.000E+00 0. 000E+00D
Total 0.242E-02 0.219E-02 0.610E-01
tassement
0.05181
0.05752
0.06444
X = 1.532 1.286
sigma-z tassement 1D tassement 3D tassement oedo
mi-couche
. 000 0.600E-01 0.270E-05 -0.948E-04 0.248E-03
o000 0.128E+01 0.574E-04 -0.160E-03 0.172E-02
o000 0.394E+01 0.177E-03 -0.275E-04 0.315E-02
o000 0.669E+01 0.251E-03 0.151E-03 0.114E-01
o000 0.860E+01 0.322E-03 0.300E-032 0.121E-01
o000 0.958E+01 0.359E-03 0.397E-02 0.121E-01
o000 0.985E+01 0.369E-032 0.448E-032 0.114E-01
0.965E+01 0.310E-032 0.399E-032 0.337E-02
000 0.920E+01 0.296E-03 0.3395E-03 0.292E-02
o000 0.861E+01 0.277E-03 0.380E-02 0.250E-02
o000 0.861E+01 0.000E+00 0.000E+00 0. 000E+00D
Total 0.242E-02 0.219E-02 0.610E-01
tassement
0.05181
0.05752
0.06444
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Plan ajusté sur la déformée

Tid =-0.137E-08* Xp + 0.826E-13* ¥p + 0.379E-02

azimuth /Jaxe X (°): 0.00

pente maxi : -0.137E-08

Point Xp Yp calculé ajusté
1 2.000 0.000 0.0024 0.0038
2 1.532 1.286 0.0024 0.0038
3 0.347 1.970 0.0024 0.0038
4 -1.000 1.732 0.0024 0.0038
5 -1.879 0.684 0.0024 0.0038
[ -1.879 -0.684 0.0024 0.0038
7 -1.000 -1.732 0.0024 0.0038
2 0.347 -1.870 0.0024 0.0028
9 1.532 -1.286 0.0024 0.0038
10 4.000 0.000 0.0037 0.0038
11 3.064 2.571 0.0037 0.0038
12 0.6395 3.939 0.0037 0.0038
1z -2.000 3.464 0.0037 0.0038
14 -3.759 1.368 0.0037 0.0038
15 -3.759 -1.368 0.0037 0.0038
16 -2.000 -3.464 0.0037 0.0038
17 0.695 -2.939 0.0037 0.0038
is 3.064 -2.571 0.0037 0.0038
13 6.000 0.000 0.0095 0.0038
20 4.596 3.857 0.0095 0.0038
21 1.042 5.909 0.0095 0.0038
22 -3.000 5.196 0.0095 0.0038
23 -5.638 2.052 0.0095 0.0038
24 -5.638 -2.052 0.0095 0.0038
25 -3.000 -5.196 0.0095 0.0038
26 1.042 -5.309 0.0095 0.0038
27 4.596 -3.857 0.0095 0.0038
28 2.000 0.000 0.0025 0.0028
29 6.128 5.142 0.0025 0.0038
] 1.389 7.878 0.0025 0.0038
31 -4.000 6.928 0.0025 0.0038
32 -7.518 2.736 0.0025 0.0038
3z -7.518 -2.736 0.0025 0.0038
34 -4.000 -6.928 0.0025 0.0038
35 1.389 -7.878 0.0025 0.0038
36 6.128 -5.142 0.0025 0.0038
37 10.000 0.000 0.0010 0.0038
Ef: 7.660 6.428 0.0010 0.0038
33 1.736 3.848 0.0010 0.0038
40 -5.000 8.660 0.0010 0.0038
41 -9.397 3.420 0.0010 0.0038
42 -9.397 -3.420 0.0010 0.0038
43 -5.000 -B8.660 0.0010 0.0038
44 1.736 -9.848 0.0010 0.0038
45 7.660 -6.428 0.0010 0.0038
46 0.000 0.000 0.0021 0.0038

Figure D.36 : Numerical results: Formatted results — Results (adjusted plane)

D.3.6.2.2. Numerical results — Stresses and Settlements

This table contains the stresses and settlements at the calculation points, as a function of the
elevation Z (m):

Designation Unit | Display condition

N° calculation point (point coordinates) - Always

Z: elevation m Always

Acy: Supplementary vertical stress kPa | Always

1D Settlement: one-dimensional elastic settlement m Always

3D Settlement: three-dimensional elastic settlement m Always

Oedo(metric) Settlement m ?erglllyj/eifstoe%dometric calculation was

Table D.13 : Details of numerical results (stresses and settlements)
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(_Export )(« Backtﬂﬁwmlex)
" z Ao, Settiement 1D Seftiement 3D Dedo settiement
Caleulator m [kPal T m T
1(2,00,0,00,0,00) 00 0,08 2,426 219603 5,226-02[4|
1 (2,00:0,00,0,00) 1.0 0,06 242E0; 2,286-03 520602
1(2,00,0,00,0,00) EX 12 2,426 228803 520602
1 2,00:0,00,0,00) 20 1.2 2,36E-0: 244603 502602
1(2,00,0,00,0,00) 2,0 384 2,36E-0: 242603 502602
1 (2,00;0,00;0,00) 3,01 394 2,1BE-0: 2,476-03) 4,71E-02|
1(2,00,0,00,0,00) 3,0 589 2,18E-0: 247603 471E02]
1 (2,00;0,00;0,00) 4,01 669 1,93E-0: 2,326-03) 3,57E-02|
1(2,00,0,00,0,00) 2,0 86 1,98E-0 2,326-03 357E02
1(2,00;0,00,0,00) 5.0 85 1,61E-0 2,026-03 2,356-02)
1 (2,00,0,00,0,00) S0 8, 161ED 202603 2,356-02]
1(2,00,0,00,0,00) 5.0 9, 12560 1,62-03 1,14E02
1 2,00:0,00,0,00) 50 98 12560 1,626-03 1,14E02
1(2,00,0,00,0,00) 7.0 98 5,83E-04 1,176-03 347E-13
1 2,00:0,00,0,00) 7.0 96 8,83E-04) 1,176-03 347E18
1(2,00,0,00,0,00) 5,0 96 572604 7.74E-04 347E-18
1 (2,00:0,00,0,00) 8.0 92 572604 7.74E-04 34TEN8
1(2,00,0,00,0,00) 8,0 9.2 2,77E-04 380604 347E-18
1 2,00:0,00,0,00) 9,0 861 2,77E-04) 3,80E-04 34TE18
1(2,00,0,00,0,00) 10,0 351 5 4262 32,2561 347E-18
2(1,531,29,0,00) 0.0/ 0,06 2,42E0; 219603 522602
2(1,55;1,29,0,00) EX 0,08 2,426 228603 520602
21(1,53;1,29,0,00) 1,01 124 2,42E-0: 2,28E-03) 5,206-02|
2(1,53;1,29,0,00) 2,0 12 2,36E-0: 242603 502E02
21(1,53;1,29,0,00) 2,01 394 2,36E-0: 2,44E-03) 5,02E-02|
2(1,55;1,29,0,00) 3.0 384 2,1BE-D: 247603 471E02]
2.(1,53;1,29,0,00) 3,0 669 2,1BE-D: 247603 471E-02)
2(1,551,29,0,00) 4,0 669 18360 2,326E-03 357E02
2(1,55;1,29,0,00) 4,0 28 19360 232603 357602
2(1,551,29,0,00) 5.0 86 1,61E0: 2,026-03 2,356-02]
2.(1,55;1,29,0,00) 5.0 9, 161E-0 2,02603 23502
2(1,5%1,29,0,00) 5.0 B 12560 1,626-03 1,14E02
2(1,55;1,29,0,00) 5.0 (e 12560 1,62E-03 1,14E02
2(1,5%1,29,0,00) 7.0 98 8,83E-04) 117603 6.94E-16]
2(1,55;1,29,0,00) 7.0 96 883604 1,176-03 5.94E-18]
2(1,531,29,0,00) 8.0 96 572604 7.74E-04 6.946-18]
2(1,55;1,29,0,00) 8,0 [ 572604 7,746-04 .9%-18]
21(1,53;1,29,0,00) 3,01 9,2 2,77E-04) 3,80E-04] 6,94E-18|
2(1,53;1,29,0,00) 8,0 861 2,77E-04 3,80E.04 6,94E-16
= B o

Figure D.37 : Numerical results: Stresses and settlements

D.3.6.2.3. Numerical results — Consolidation settlement (oedometric)

The table only contains results if an oedometric calculation with consolidation has been carried out.

(_Export )(« Backtomenﬂex)

c = Dateat, Ocdo s[:]ﬂemenl
1 (2,00;0,00,0,00) 0,00e00[A]
1(2,00,0,00,0,00) 1 282602
1 (2,000,00,0,00) 2 431602
1(2,00,0,00,0,00) El 5226102
2(1,531,29,0,00) 0,00E00)
2(1,53,1,29,0,00) 1 282602
2(1,531,29,0,00) 2 431602
2(1,53,1,29,0,00) El 5226102
3(0,35;1,97,0,00) 0,00E00} )
3(0,35,197,0,00) 1 2,82E02)
3(0,35;1,97,0,00) 2 431602
3(0,35,197,0,00) El 5226102
4(-1,00;1,73,0,00) 0,00E00)
4(1,00,1,73,0,00) 1 2,82E02)
4(-1,00;1,73,0,00) 2 431602
4(1,00,1,73,0,00) El 5226102
5 (-1,88:0,66,0,00) 0,00E00)
5 (1,35,0,68,0,00) 1 2,82E02)
2 431602
5 (1,35,0,68,0,00) El 5226102
0,00E00
1 2,82E02)
2 431602
El 5226102
0,00E00
1 2,82E02)
2 431602
El 5226102
0,00E00
1 2,82E02)
2 431602
El 5226102
0,00E00
1 2,82E02)
2 431602
El 5226102
0,00E00
1 58502
10 (4,00:0,00;0,00) 2 875E02 o
lense : Temasol [Project : 29014 / Manuel Tesselda - Exemple 2 [15:53:40

Figure D.38 : Numerical results: Consolidation settlements (oedometric)

Designation Unit Display condition
N° calculation point (coordinates of point) - Always

Date t;: consolidation dates (as input in the data) - Always

Oedo settlement: oedometric settlement on the

date considered (as a function of the consolidation m Always

rates of the various layers)

Table D.14 : Details of numerical results: Consolidation settlements (oedometric)
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D.3.6.2.4. Graphical results — Stresses and settlements

The curves present the same results as those described in the corresponding table (numerical
results, chapter D.3.6.2.2).

It is possible to select/deselect several calculation points in the left-hand list: the curves
corresponding to the selected points are then superposed over the graphics. The “Shift” key on the
keyboard should be used to select several points.

[ﬁ Take a new screenslml] < Back to the index

"
12000007500 [~
2(1,53,1,29,7,50)
3(0,35,1,97,7,50)
4(-1,00;1737,50)

9(1,53-1.297 50}
10 (4,00,0,00,7,50)
11 (3,062,57,7,50)
12 (0,693,947,50) Qi
13 (2,003,467 ,50)
14 (:3,7611,377 ,50)
15 (-3,76,-1,37,7.50)
16 (-2,00;-3,46;7,50)
17 (0,69,3,947,50)
18 (3,06;-2,57;7,50)
19 (6,00;0,00,7,50)
20 (4,60;3,86:7,50)
21(1,0455,91,7,50)
22 (-3,00;5,20,7,50)

Elevation (m)
Elevation (m)
Elevation (m)
Elevation (m)

27 (4,603,867 50)
26 (8,00,0,00,7,50)
29 (6,13;5,14,7,50)
30 (1,387,88,7,50)
31 (4,00,6,837 50)
32 (752,2,74.750) 12 12 12 12
33 (7,52-2,747,50)
34 (-4,00;6,93,7,50)
35 (1,39,7,887.50)
36 (6,13;-5,14;7,50)
37 (10,00;0,00,7,50) -5 15 -15 15
6 7.666.43750) 0 50 100 150 200 000 0Pt 002 003 DE4 005 000 001 002 003 004 005 008 007 000 005 010 0,15
39 (1,749,857,50) Aav (kPa) Settlement 1D (m) Settlement 3D (m) Oedo settlement (m)

lense : Temasol Project : gsaq / gsa 15:56:27 : Shadings generated

Figure D.39 : Graphical results: Stresses and settlements

[<C

D.3.6.2.5. Graphical results - Consolidation settlements (oedometric)

The curves show the same results as those described in the corresponding table (numerical
results, chapter D.3.6.2.3).

Here again, it is possible to select/deselect several calculation points in the left-hand list: the
curves corresponding to the selected points are then superposed over the graphic.

[ﬁ Take anew screenshnl] 4t Back to the index

" Consolidation settiements (oedometric)
8(035-197750) [~ 0,018
9(153-1207.50) [ -0.010
10 (4,00,0,00,7,50) Aelfzll:]
11 (3,06;2,57;7,50) L
12 (0,69;3,34;7,50) (=]
13 (2,00,3,46.7,50) CHER)
0015
14 (:3,7611,377 ,50) 0020
15 (-3,76,1,37,7,50) 0005
16 (-2,00,-3,46:7.50) e
17 (0,69-3,94.7 50) 0.036
18 (3,061-2,577 50} 0.040
19 (6,00;0,00;7,50) 0,045
20 (4,60;3,85.7,50) 0,050
21 (1.045.91.7.50) __ D055
22 (-3,00,5,20.7,50) E ooe0
23 (5,642,057,50) g oo
24 (-5,64:2,05.7,50) g oo
25 (-3,00:-5,20:7,50) 2 0078
26 (1,04-5,81,7,50) oo
0085
27 (4,60,-3,86,7,50) O hoso
25 (8,00,0,00.7,50) B mes
29 (6,13;5,14:7,50) 5 mom
30 (1,39,7,88,7,50) B oa0s
31 (-4,00;6,93;7 50} S oo
32 (-7,52,2,7477 50) 0118
33 (-7,52-2,747.50) 0120
34 (-4,00,-6,93,7,50) 0.0
35 (1,39,7,887,50) o130
36 (6,13-5,14,7,50) (ol
37 (10,00;0,00,7,50) e
38 (7,666,43,7,50) CHICS
39 (1,749,85,7,50) z‘: ::
40 (-5,00,8,66.7,50) g
41(-9,40,3,427,50) 0166
42 (8,40;:3 42.7,50) 0170
43 (-5,00;-8,66,7,50) 0175
44(174-9,857 50) 0,180
T 7 565,43750) 0 2 4 s 8 10 12 1 1§ 18 =20 22 24 28 T a2 a1 38 s 40 42 44 48 18 s0
46 (0,00,0,007.50) |+ Dates

Figure D.40 : Graphical results: Oedometric consolidation settlement
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D.3.6.2.6. Graphical results — Settlements shadings

— ———

()

Soil settiement (m)

@Elastic 1D @ Elastic 30 @ Oedometrig

5.24E-02
5.01E02
473802
455802
422602
410802
287602
2.64E-02
341602
319602
2,96E-02
273602
2,50E-02
228602
2,05E-02
H 182602
189602
1,276:02

114602

9,10E:02
882802
455802
223602
577E18

Figure D.41 : Graphical results : Settlements at given Z
This window can be used to show the settlement intensity for a given level Z.

The following can be selected in the strip at the top of the window:
e The chosen level
o The type of settlement to be displayed: Elastic 1D, Elastic 3D or Oedometric (if available).

In the example presented above, the colours illustrate the distribution of 1D elastic settlement
values in plane (OXY) at elevation Z = 0.00.
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D.4. CALCULATION EXAMPLES

D.4.1. Example 1

D.4.1.1. Introduction
The first example comprises two parts:

e Calculation of one-dimensional and three-dimensional settlement of three soil layers
the effect of a rectangular load

e Then calculation of the oedometric settlement in the same conditions.

Cote de référence : 7.5 m

under

z (m)I

Z (m)

Y (m)

-15.0m

D.4.1.2. Data input

At opening of the application, Foxta proposes:
e creating a new project;
e Opening an existing project;
e automatically opening the last project used.
In the case of this example:
e choose to create a new project by selecting the @ New project  radio-button;

e click the button.

D.4.1.2.1. New project wizard: New project

“File” frame

e  Fill out the project path by clicking the @ button;
e Give a name to the file and save it.
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“Project” frame

e Give atitle to the project;
e Enter a project number;
e  Complete with comments if necessary;
o Leave the “Use the soil database” unticked (we will not use the database for this example), and

click the (_ Next ) button.

Wil Mew project wizard *
New project
Fil
[ File path (*} {3\D - Tasseldo\TRaduction ENG\E Tasseldo Example 1.fxp K )
- Project
Project tile (*): | Example 1 |

Project number (%) :[ 2016 06 |
Comments :

Rectangular load
3D and 1D elastic

(*) These fields are required D Use the soil IC Back j. ( Next )

D.4.1.2.2. New project wizard: Choice of modules
In the “Modules” window, select the Tasseldo module then click the (_ Create ) button.

Miad New project wizard X
Modules to use
Modules
—————
'3 A 4 ™ I ! 4 b
Y er
- = - -
< Yy
TASPE+ PIECOEF+ TASPLAQ TASNEG
¥ 9 ¥ g 9
' ™ ™ ™
k 4
Ter |
]
I
TASSELDO FONDSUP FONDPROF GROUPIE+
b | ¥ 9 M Q
1 selected module(s) D Use the zoil database ( Back ) ( Create )

The Tasseldo window appears.
The various data tabs proposed should be filled out.

D.4.1.2.3. Parameters tab

This tab contains two frames:

“General parameters” tab:

e Tasseldo calculation title: for this example, we will for example enter "Example 1";
e Type of printing (normal or detailed): for this example, normal printing will be sufficient.

‘Import” frame:

A project can be imported from the Tasplag module, but we will not use this option for this
example.
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[ Parameters | & Layers | & Loacts | & Consolidation | & Caleutation |

General settings

General pe

Calculation tile [ Example 1 |

Printing type | @ Normal printing|  © Detailed printing

Import a Tassekdo project from Tasplag,

Calculation

= [

To move onto the next tab, click either the name of the “Layers” tab or the ‘E’ button.

D.4.1.2.4.“Layers” tab

This tab concerns the definition of soil layers.

o1
-

| @ Parameters | & Layers | & Loads | O Consoldation | & Calculation |
i

Layers data

Referonce elovation : 7.5 m Gy
@ 30and 1D elastc @ 30, 10 elastic and vedometric
Sollk fin
1 ~
Top of the first layer (m)
E
N Name Colour Fonse o v n
m] kPa]
15m 1 Layer 1 1,51 8,00ED: 0,33 10
z ""’I 2 Layer2 5,0 4,00E0° 023 10
1 3 Layera 15,0 2,00E04 0,33 10

ST-

Layers number: 3 =
oe
Divisions number 30 ﬂ (@ i 4

Oedometric calculation p

Vertical effective siress applied =
attop of the first layer ' (kPa)

et Opt
Groundwater elevation Z,, (m)
Symb. Homination Visible E

Unt weight of water v, (dm’) 10,00 $

Calculation ———————————————————————
=] @ Eijfer= >

“Calculation type” frame:
Retain the default choice “3D and 1D elastic”.
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“Soil layers definition” frame:

Define the top of the first layer at level 7.50 m.
Then create three soil layers by clicking the E‘ button to add each of the layers.

The data to be input are as follows:

Name Zpase (M) | Esoir (kPa) v n
Layer 1 1.5 8000 0.33 10
Layer 2 -5.0 4000 0.33 10
Layer 3 -15 20000 0.33 10

Note: the discretisation chosen makes it possible here to create “sub-layers” from 50 cm to one
metre thick.

The drawing in the left-hand part of the screen shows the layers defined.
Tasseldo can be used to save these soil layers in the project database and/or in the global soils

database by clicking the button.

This makes it possible to save soil layers with their parameters, to avoid having to input them again
when using another module for the same Foxta project, or when creating another Foxta project.

The database will not be used in this example, but part C of the manual describes its use in detail.

“Oedometric calculation parameters":

This is not accessible here because in this first part we simply deal with elastic calculations (see
choice of calculation type above).

D.4.1.2.5. “Loads” tab

$ [ @ Paremeters | @ Layers | & Loads | & Consolidetion | & Calculation |
- I i
i
. Loads.
= X Y z L 1= g, q
Load # . . ; 2 ‘
Im] Iml [m] Im] [m] £l [kPa)
- 1 [ 0,00 0,00 7,50 10,00 20,00 0,00 50,00
=3
i3
=3
oo-
-
=
-
¥ (m)’
o-
X im)
-6 -4 = 0 2 4 6 ] 10 12 14 16
op
@ efafnfale
@ Top view
Charges ® Calculation —————————————————
|| © site view, oxz piane E‘ { R E
igl  Start caleulation ) ("1 See resuls )
Calculation points gy @ Side view, Oyz plane L /
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“Loads on soil” frame:

This “Loads” tab is used to define the loads applied at groundlevel. Here we use a single simple
rectangle with the following characteristics:

X (m) Yr (M) Z: (m) L (m) Ly (m) 0 (°) qr (kPa)

0.00 0.00 7.50 10 20 0 50

Click the \!‘ button to add a line and input the above values.
Note: in the examples covered in the manual, the loads are always applied at surface level.
However, it should be noted that it is also possible to define loads at depth.

A help diagram can be accessed by clicking the [@] button and illustrates the meaning of
parameters Ly, L, and ..

rﬂ Aide a la définition du chargement [d_hr
Oy

Charge
sur le sol

@] XR

The “Loads wizard” is not used in this example because the load only consists of a simple
rectangle. This wizard will be used in example 2.

The drawing in the left-hand part of the screen now shows the defined load.

D.4.1.2.6."Consolidation" tab

This tab is not accessible here: it is only available in the case of an oedometric calculation.

D.4.1.2.7."Calculation” tab
This tab is used to define the points for calculation of settlement.

These points must be chosen depending on the requirements of the project: these points are those
for which detailed results will be provided. They are also the points which are used to calculate the
average settlement plane when this is requested (this is not the case in this example).

Here we have chosen points on the surface and at a depth of 2 m, both under the applied load
(under one quarter of the foundation, representative of the whole, owing to the symmetry of the
project) and outside it (1 point defined outside the load footprint).
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$ [ Parameters | & Layers | & Loads | o Consolidation | & Caloulstion
. Calculation points.
° X 7 z
N 3 o "
[m] [m [m
1 0,00 0,00 7,50
z 500 10,00 750
tr 3 5,00 10,00 7.50)
4 0,00 10,00 7.50)
5 5,00 10,00 0
6 5,00 -10,00 7.50)
I 7 5,00 10,00 7.50)
(=5
8 00| 0,00 7,50
B 0,00 10,00 7.50)
10 0,00 0,00 1,50)
" 5,00 0,00 1,50)
or 12 0,00 10,00 1,50
13 5.00 10,00 1,50
¥
o]
n
=3
. . . : > " f ttiement
-15 -io 5 0 5 10 15 20 : R s e
= Opli =
&l lala o average plane v
@ Top vi
Charg o Caleuation ————————————————
, Oxz plane \z” JEE—
& Start calculation ) () See resufs )
Calculation points. 4] © Side view, Oy plane L J

"Calculation points definition" frame:

Click the E| button to add a line and repeat this operation for all the points to be defined.

Note: here we define the calculation points manually. Use of the "Calculation points" wizard will be
illustrated in example 2.

After defining these points, they appear in the left-hand part of the window as blue points (the point
corresponding to the line selected in the table appears as a green cross).

N® Xp (M) Yp (M) Z, (M)
1 0.00 0.00 7.50
2 5.00 10.00 7.50
3 5.00 0.00 7.50
4 0.00 10.00 7.50
5 -5.00 10.00 7.50
6 -5.00 -10.00 7.50
7 5.00 -10.00 7.50
8 -5.00 0.00 7.50
9 0.00 -10.00 7.50
10 0.00 0.00 1.50
11 5.00 0.00 1.50
12 0.00 10.00 1.50
13 5.00 10.00 1.50

"Adjustment of an average settlement plane" frame:

We will not use an average plane for this example

Data input for this example is now completed.
D.4.1.3. Calculation and results

D.4.1.3.1. Calculation

As long as all the tabs have not been correctly filled out, the button used to start the calculation is

marked with a red cross: ( + Start calculation ),
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Once all the data have been correctly input, the (0 Start calculation ) button (accessible from all the
tabs) is active.

Clicking this button will start the calculation.

To access the results in the form of tables and graphics, click the (& See resuts ) button.

Resu|ts Calculated : 1 second ago (Calculation date : Jun 6, 2016 5:10:11 PM)
Numerical results
Formatted resuts Stresses sm;x settiements H QESONIn N ot >
Results not
accessible for this
example

Graphical results.

Stresses and settiements. Shadings settiement

“Numerical results” frame:

e “Formatted results” and “Stresses and settlements” are accessible by clicking the
corresponding button.

o The “Consolidation settlements (oedometric)" results are not accessible because the "3D,
1D elastic (oedometric)" option was not selected for this example.

"Graphical results" frame:

e The “Stresses and settlements” and “Settlements shadings” results are accessible by
clicking the corresponding button.

o The “Consolidation settlements (oedometric)" results are not accessible because the "3D,
1D elastic (oedometric)" option was not selected for this example.

D.4.1.3.2. Results

The main available results (in particular the settlements for the 9 calculation points) are presented
on the following page.

The results given in terms of settlements are the 1D and 3D elastic settlements. The oedometric
results are not available because the oedometric calculation was not requested for this example.

Select a type of results to be displayed then click the m button to return to the result
types selection screen.

It should be noted that for each elevation (7.5 or 1.5), maximum settlement is obtained as planned
in the centre of the loaded zone (points 2 and 13). Maximum settlement obtained on the surface is
thus at point 2, with a value of 7.07 cm for 3D elastic settlement at this point. Settlement at point 13
(also at the centre of the loaded zone, but at elevation 1.5 m) is of 4.64 cm.

As oedometric calculation was not selected, the Toedo column is displayed, but contains only nil
values.

To quit the results display, click the (4@ Backtothedata ) button.
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Contraintes effectives au centre des couches

cote de référence : 7.500 contrainte verticale : 0.000
cote de 1a nappe : -1000. 000 poids volumique eau : 1.0
n Cote s0° =
1 7.200 0.600 0.600
2 6. 600 1.800 1.800
3 6. 000 3.000 3.000
4 5.400 4.200 4.200
5 4. 800 5.400 5.400
& 4.200 6. 600 6. 600
7 2. 600 7.800 7.800
8 3.000 9. 000 9.000
9 2. 400 10.200 10.200
10 1.800 11.400 11. 400
11 1.175 12.650 12.650
12 0.525 13.950 13.950
13 -0.125 15.250 15.250
14 -0.775 16.550 16.550
15 -1.425 17.850 17.850
16 —-2.075 19.150 19.150
i7 -2.725 20.450 20.450
is -3.375 21.750 21.750
19 -4.025 23.050 23.050
20 -4.675 24.350 24.350
21 -5.500 26.000 26.000
22 -6.500 28.000 28.000
23 -7.500 30.000 30.000
24 —-8.500 32.000 32.000
25 -3.500 34.000 34.000
26 -10.500 36.000 36.000
27 -11.500 38.000 38.000
28 -12.500 40.000 40.000
29 -13.500 42.000 42.000
30 -14.500 44.000 44.000
surfaces de charges rectangulaires
n X0 Yo Z0 LK LY teta(o) q
1 0.000 0.000 7.500 10.000 20.000 0. 000 50.000

Contraintes effectives au centre des couches

cote de référence : 7.500 contrainte verticale : 0. 000
cote de la nappe -1000, 000 poids volumique eau 1.0
n Cote 50 Sp'
1 7.200 0.&00 0. &00
2 6. 600 1.800 1.800
3 6. 000 3.000 Z.000
4 5.400 4.200 4.200
5 4.800 5.400 5. 400
3 4.200 6. 600 6. 600
7 3. 600 7. 800 7. 800
8 3.000 9. 000 9. 000
E] 2.400 10.200 10,200
10 1. 800 11. 400 11. 400
11 1.175 12.650 12,650
1z 0.525 13.950 13,3950
13 -0.125 15.250 15,250
14 -0.775 16.550 16.550
15 -1.425 17.850 17.850
16 -2.075 19.150 19.150
17 -2.725 20.450 20.450
18 -3.375 21.750 21.750
13 -4.025 23.050 23.050
20 -4.675 24.350 24.350
21 -5.500 26.000 26. 000
22 -6.500 25.000 25. 000
23 -7.500 30.000 30. 000
24 -8.500 32.000 32.000
25 -9.500 34.000 34.000
26 -10.500 36.000 36. 000
27 -11.500 38.000 38. 000
28  -12.500 40.000 40. 000
29  -13.500 42.000 4z.000
30 -14.500 44.000 44,000
Surfaces de charges rectangulaires
n X0 YO Z0 LX LY teta(o)
1 0.000 0. 000 7.500 10. 000 20.000 0. 000
Tassements calculés
Point X ¥ z Tid T2d Toedo
| 0000 0000 Z. S0n 00199 0. nz28 00000
l 2 5.000 10.000 7.500 0.0562 0.0707 0. 0000 l
E] T. 000 0. 000 7.500 0. 0303 0.0367 0. 0000
4 0.000 10.000 7.500 0.0360 0.0435 0. 0000
5 -5.000 10.000 7.500 0.0106 0.0100 0. 0000
& -5.000 -10.000 7.500 0,0015 0.0002 0. 0000
7 5.000 -10.000 7.500 0.0025 0.0012 0. 0000
g8 -5.000 0.000 7.500 0. 0065 0.0054 0. 0000
9 0.000 -10.000 7.500 0.0022 0.0008 0. 0000
10 0.000 0. 000 1.500 0.0136 0.0171 0. 0000
11 5.000 0.000 1.500 0.0187 0.0249 0. 0000
12 0000 10 000 1 _co0 0. 0237 0. 0317 00000
l 13 5.000 10. 000 1.500 0.0332 0.0464 0. 0000 l
Numerical results — Formatted results

q

50,000
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S G

Calculation point # z 4o, Settiement 10 Settiement 30

[m] [Pa] m m
1 (0,00,0,00;7,50) 7,50 12,50| 1,98E-02 2,28E-02( A
1 (0,00;0,00,7,50) 5,90 12,50| 1,92E-02 2,23E-02| j
1 (0,00;0,00;7,50) 8,90 12,50 1,92E-02 2,23E-02]
1 (0,00,0,00;7,50) 6,30 12,50/ 1,86E-02 2,19E-02|
1 (0,00;0,00;7,50) 8,30 12,48 1,86E-02 2,19E-02|
1 (0,00,0,00;7,50) 570 12,48 1,80E-02 2,14E-02)|
1 (0,00;0,00;7,50) 570 12,45 1,80E-02 2,14E-02|
1 (0,00;0,00;7,50) 5,10 12,45 1,73E-02 2,08E-02|
1 (0,00;0,00,7,50) 5,10 12,40 1,73E-02 2,08E-02|
1 (0,00;0,00;7,50) 450 12,40 1,67E-02 2,03E-02|
1 (0,00;0,00,7,50) 4,50 12,32 1,67E-02 2,03E-02|
1 (0,00;0,00;7,50) 3,90 12,32 1,61E-02 1,97E-02|
1 (0,00;0,00,7,50) 3,90 12,22 1,61E-02 1,97E-02|
1 (0,00;0,00;7,50) 3,30 12,22 1,55E-02 1,90E-02|
1 (0,00;0,00,7,50) 3,30 12,09 1,55E-02 1,90E-02|
1 (0,00,0,00,7,50) 270 12,09 1,48E-02 1,84E-02|
1 (0,00;0,00,7,50) 2,70 11,93 1,48E-02 1,84E-02|
1 (0,00,0,00;7,50) 210 11,83 1,42E-02 1,78E-02|
1 (0,00;0,00,7,50) 2,10 11,79 1,42E-02 1,78E-02|
1 (0,00,0,00;7,50) 1,50 11,75 1,37TE-02 1,71E-02|
1 (0,00;0,00,7,50) 1,50/ 11,54 1,37E-02 1,71E-02|
1 (0,00,0,00;7,50) 0,85 11,54 1,24E-02 1,57E-02|
1 (0,00;0,00,7,50) 0,85 11,29 1,24E-02 1,57E-02|
1 (0,00;0,00;7,50) 0,20 11,29 1,11E-02 1,43E-02|
1 (0,00;0,00;7,50) 0,20 11,0 1,11E-02 1,43E-02|
1 (0,00;0,00;7,50) -0,45 11,0 9,93E-03 1,28E-02|
1 (0,00;0,00;7,50) -0,45 10,7§ 9,93E-03 1,28E-02
1 (0,00;0,00;7,50) -1,10 10,76 8,75E-03 1,14E-02|
1 (0,00;0,00;7,50) -1,10 10,48 8,75E-03 1,14E-02|
1 (0,00;0,00,7,50) -1,75 10,48 7,60E-03 9,96E-03|
1 (0,00;0,00;7,50) -175 10,19 7,60E-03 5,58E-03|
1 (0,00;0,00,7,50) -2,40 10,19 6,48E-03 8,58E-03
1 (0,00;0,00;7,50) -2,40 9,89 6,48E-03 8,58E-03|
1 (0,00;0,00,7,50) -3,05 9,89 5,40E-03 7,21E-03|
1 (0,00,0,00,7,50) -3,05 9,60 5,40E-03 7,21E-03|
1 (0,00;0,00,7,50) -3,70 9,60 4,35E-03 5,85E-03
1 (0,00,0,00,7,50) -3,70 8,31 4,35E-03 5,85E-03|
1 (0,00;0,00,7,50) -4,35 9,31 3,32E-03 4,53E-03]
1 (0,00,0,00,7,50) -4,35 8,01 3,32E-03 453E-03|w

Numerical results — Stresses and settlements

o
o
o

w
w
w

Elevation (m)
Bom s o4& & A& & 2 @
Elevatian (m)
B L) & o & o IS N o A o
Elevatian (m)
B L) & o & o IS N o A o

11 -1 11
12 -12 12
13 13 13
14 4| 14
5 B — — ] a5 - . . H sl . - .
6 0 & 10 16 20 25 30 35 40 45 50 &5 000 001 002 003 004 005 008 0.00 002 004 0,08
Acv (kPa) Settlement 1D (m) Settlement 3D (m)

Graphical results — Stresses and settlements
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[Snadings atz=750m _|~] @ elastic {0 [ @ Eastic 30] )0 Ocdometric (Modity the shading ﬁramanewsueemmt & Backto the index

Soil settlement (m)

7.07E02
6.76E02
6,45E-02
615602
£.84E02
553602
522602
492602
28102
4206402
3,99E-02
3,69E-02
3,38E-02
307602
27702
| zeee02
218502
184602

154602

1226402
922603
€156-03
207E02

-4,29E-18

Graphical results — Settlements shading

D.4.1.3.3. Data modification
If necessary, it is possible to modify the data input in the same file and restart the calculation.

For example we here wish to supplement the previous calculation with the oedometric settlement
calculation: click the button, then the (__ ¢d Backtothedata ) button to return to data

input. Then select the “Layers” tab, tick the “3D, 1D elastic and oedometric" option and fill out:

¢ the new columns displayed in the soil characteristics table;
o the “Oedometric calculation parameters” frame at the bottom of the same tab;

e the "Consolidation" tab, which is now accessible: however we will not use this feature for this
example. It will be illustrated in example 2.

[ $ | Paramedgs | @ Layers | © ;ds & Consolidation | & Calculation |
5
- Y
_ Groundwater : 6.5 m @30 anaDel @ 30, 1D elastic and ocdometric
F Sl fini
]
Top of the first layer (m)
Ziaee B
Name Colour v Csi(1+0) te Ccf(1+20) v n
- [m] [kPa]
15m 1 Layer 1 1.5 8,00ED: 033 0012 50,01 0,081 20,01 10
"“’I 2 layerz &0 4,00E0: 033 0,025 1,0 2,00 1800 10
o
in Eom
|5
] a50m Layers number : 3. Gom [ ]
& ‘ Divisions number :30 5 =
Oedometric calculation parameters
Vertical effective siress applied =
B o
= Groundwater elevation Z, (m)
git weight of water v, (kHim’)
= sot ] —
) [« G |
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“Soil layers definition” frame:

The values to be input for the oedometric calculation are as follows:

Name Cd/(1+€0) te CJ(1+e0) | y (kN/m?)
Layer 1 0.012 -50 (kPa) 0.080 20.00
Layer 2 0.025 1.00 0.200 19.00
Layer 3 0.005 1.30 0.030 20.00

Note on the values of tc:
e when positive: they correspond by convention to overconsolidation ratios (OCR). See
chapter D.3.2.2.
¢ when negative, they correspond by convention to overconsolidation pressures (in kPa). See
chapter D.3.2.2.

“Oedometric calculation parameters” frame:

The additional values to be input are as follows:

ovo (kPa) Zy (M) | yw (KN/mM®)

0.00 6.50 10.00

"Consolidation" tab:

Do not tick the “Consideration of consolidation” box (this feature will be illustrated in example 2).

Save the project under another name (TASSELO1bis for example) and restart the calculation. For
analysis of the results, use the same method as before.

The numerical and graphical results of “Consolidation settlements (oedometric)" are still not always
accessible: this is because although we activated oedometric calculation, the “Consolidation”
feature for calculation of settlements with time is not used.

Formatted numerical results:

Logically, the T1d and T3d settlements are exactly the same as for the 1* calculation (the data
concerning the elastic calculation were not modified).

This time we also obtain the calculated values for oedometric settlement (column Teeq0): these are
far greater than the values resulting from the 2 elastic calculations: maximum oedometric
settlement (point 2) of 17.0 cm instead of 7.07 cm for the same point with 3D elastic settlement.

If necessary, the comparison between these elastic and oedometric values enable the elastic
modulus to be fitted with the oedometric characteristics of each soil layer.
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Frogramme Tasseldo wz.0.4 [c) TERRASOL 2011
File : R:sLogicielshFoxta wisManuels et exemplessManuels Foxta wihbD - Tasseldoswexemples“WTASSELDD ExEMFLE 14 0O
Calcul réalisé 1e 23/08,/2012 A& 11hseé
par Terrasol
Titre du calcul : Exemple 1
Caractéristigues des couches
n Z base module coef. Foisson <5 01+e0]) Ce A l+enl]) <]
F.500
1 E.500 0. 200E+04 0.220 0.o01z 0.0s0 20.000
2 E.200 0. 200E+04 0.220 0.o01z 0.0s0 20.000
El E.700 0. 200E+04 0.220 0.o01z 0.0s0 20.000
4 E.100 0. 200E+04 0.220 0.o01z 0.0s0 20.000
c 4.500 0. 200E+04 0.220 0.o01z 0.0s0 20.000
[} 2.5900 0. 200E+04 0.220 0.o01z 0.0s0 20.000
7 2.200 0. 200E+04 0.220 0.o01z 0.0s0 20.000
£ 2.700 0. 200E+04 0.220 0.o01z 0.0s0 20.000
2 2.100 0. 200E+04 0.220 0.o01z 0.0s0 20.000
i0 1.500 0. 200E+04 0.220 0.o01z 0.0s0 20.000
11 0.58E50 0.400E+04 0.220 0.0z5 0.z00 12.000
iz O.z00 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
1z —0.4L50 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
14 —-1.100 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
15 —-1.7&50 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
16 —2.400 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
ir —2.050 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
1= —2.700 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
13 —4.3E50 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
20 —5.000 0. 400E+04 0.220 0.0zt 0.z0o0 12.000
21 —&. 000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
22 —=7.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
22 —Z.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
24 —S.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
25 —10.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
26 —11.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
27 —1z.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
28 —1z.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
29 —14.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
20 —15.000 0.200E+0S 0.220 0.00s 0.o0z0 20.000
Contraintes effectiwes au centre des couches
cote de référence : 7.500 contrainte werticale 0.000
cote de la nappe = E.500 poids wolumique eau 10.0
[l Cote sot Sp!
1 F.z20oo E.00o0 E&. 000
2 E.e00 1=.000 2. 000
2 &.o0n 25 .000 FL.000
4 L.400 21.000 E1l.000
c 4.200 2F.000 ¥ .000
5 4.z200 43.000 93.000
el Z.e00 42,000 S2.000
g Z.000 EL.o0o0 105.000
) 2.400 &l.000 111.000
i0 1.=s00 &F.000 117.000
11 1.17¢% F2.92¢5 F2.92¢5
iz 0.52t FE.FFE FE.FFE
iz -0.12¢% 4,625 4,625
14 -0.77t 90,475 S0.47C
ic —-1l.42¢% 95,325 96,325
1& —-2.07% 102.175 102.175
ir —2.72% 108.025 108,025
iz —-3.37t 11z.875 11z.875
18 -4.025 112.72E 11%9.72E
20 -4.&675 125.57E5 125.575
21 -L.500 1z2z.500 172.550
22 —-&.500 14z.500 136.550
23 —-F.500 15z.500 129,550
24 -=2.500 1&2.500 21z2.550
25 —-2.500 17z.500 225.550
25 -10.500 183.500 238.550
27 —-11.500 12z.500 251.550
28 —-1lz.500 202.500 264,550
29 —-1z.500 21z.500 27F.E550
20 —14.500 222.500 290,550
surfaces de charges rectangulaires
u] =0 Rl 20 L L tetalol) q
1 0.ooo0 0.oo0o0 F.500 10.000 20.000 0. o000 CO.000
Tassements calculés
Foint E T =z T1id T=d Toedao
1 eraTate) FeraTate Z. 500 o olEs o= DT
2 E.o0oo0 10.000 F.500 0.0562 0.0707 0.1701
oy nguln) apgun) ) [P ER) T 026 . TO0=
4 0.ooo 10.000 F.50O0O 0.0260 0.04325 0.1z20&
c —-L.o0o0 10.000 F.50O0O 0.010& 0.0100 0.0z52
=3 —-L.o0o0 —1l0.000 F.50O0O 0.001c 0.0002 0.0045
el L.ooo —1l0.000 F.50O0O 0.0025 o.o0o1z2 0.00s5
g —-L.o0o0 0.ooo0 F.50O0O 0.0055 0.0054 o.0zzo
) 0.ooo —1l0.000 F.50O0O o.oo0z2 O.000= a.oo7F2
i0 0.ooo 0.ooo0 1.500 0.01z& 0.0171 0.0588
11 L.ooo 0.ooo0 1.500 o.01s87 0.0z43 o.0s13
l ini niulnl 1O 000 | L0 OO = o R . o -
13 5.000 10.000 1.500 0.0332 0.0454 0.1410]
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Graphical curves: Stresses and settlements

[ﬁhkaanew scraenshm] <l Back to the index
=
- 7 7 7 7
1(0,00,0,00,7 50)
2(5,00;10,00;7,50) 8 8 8 [
3 (5,00;0,00,7,50)
4(0,00/10,00;7,50) e 5 5 5
5 (-5,00;10,00,7,50)
4 4 4 4
6(-5,00:-10,00,7,50)
7 (5,00,-10,00,7,50) 3 3 3 3
8(-5,00:0,00:7,50}
9 (0,00,-10,00;7,50) 2 2 2 2
10 (0,00:0,00;1,50) q q q q
11 (5,00,0,00;1,50)
12 (0,00;10,00;1,50) o - R A 0 ol
13 (5,00;10,00;1,50)
2 2 2 -2
E E E E
E E E E
o o o o
° 4 ° 4 ° 4 4
H H H H
2 s a s a s @ =
7 713 7 7
8 8 8
. . . o
B B B : calculation point N°1
. o
. calculation point N°2
. . . o
2 2 2 . calculation point N°10
-13 13 13 . .
- o
— calculation point N°13
14 14 14
=15 =15 =15 -15 I
Agv (kPa) Settlement 1D (m) Settlement 3D (m) Oedo settlement {m)

Maximum surface settlement is indeed at point 2 (17.0 cm for oedometric settlement and 7.1 cm
for 3D elastic settlement.

For points outside the footprint of the loaded zone, the Ac, term is nil on the surface and increases
with depth.

Note:
¢ Move the mouse over a curve to obtain the values corresponding to the points on the curve;

e The settlement curves for the calculation points situated at elevation 1.5 m are extended
vertically between levels 1.5 and 7.5 m (no settlement calculated above the calculation
point).
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D.4.2. Example 2

D.4.2.1. Presentation of the problem

This example uses the same soil profile as before. However, the load here is annular and the
calculation points will be chosen so that they are distributed over a disk with a radius greater than
that of the load.

This example also uses a 3D average settlement plane and oedometric settlement of the soil is
observed as a function of time.

] Cote de référence : 7.5 m
Nappe : 6.5 m

z (m)I

-15.0m

D.4.2.2. Datainput

When the application opens, Foxta proposes:
e creating a new project;
e 0pening an existing project;
e automatically opening the last project used.
In the case of this example:
e choose to create a new project by selecting the ® Hew project  radio-button;

e click the button.

D.4.2.2.1. New Project Wizard: New project

“File” frame:
e Enter the project path by clicking the @ button;
e Give the file a name and save it.

“Project” frame:

Give the project a title;

Enter a project number;

Add comments if necessary;

Leave the “Use the soils database” box unticked (we will not use the database for this

example) and click the (_ Next ) button.
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Wil Mew project wizard

File

Project

Project title (*) :

Comments :

X
New project
File path (*) { 3\D - Tasseldo\TRaduction ENG Tasseido Example 280 | .. )
| Example 2 |
Project number (%) :[ 2016 0612 |
Elastic 1D project, 30 oedometric
Load ring
[ Use the soil database 'C Back :.

(*) These fields are required

D.4.2.2.2. New Project Wizard: Choice of modules

In the “Modules” window, select the Tasseldo module then click the (_ Create ) button.

Ml Mew project wizard

Modules

X

Modules to use

Y r
- - B
4 v Y
TASPE+ PIECOEF+ | TAsPAa TASNEG
ot
ey |
‘
I
TASSELDO FONDSUP FONDPROF GROUPE+

1 selected module(s)

[ Use the soil database

The Tasseldo window appears.

The various data tabs proposed must be filled out.

D.4.2.2.3. “Parameters” tab
Apart from the project title, the first tab is filled out in the same way as for example 1.

D.4.2.2.4.“Layers” tab

“Calculation type” frame:

This time the “3D, 1D elastic and oedometric” option is ticked directly.

“Soil layers definition” frame:

‘; terrasol

setec

The following data are to be input (the same as for example 1: it is possible to go back to example
1, export soil layers to the general database and then import them when creating example 2, to
avoid having to re-enter the same data. See part C of the manual):

Top of first layer: 7.50 m.

Name Zpase (M) (E ;0;) v Cs/(1+:0) te Co/(1+:0) | v (KN/m?) n
Layer 1 1.50 8000 0.33 0.012 -50 (kPa) 20.00 10
Layer 2 -5 4000 0.33 0.025 1.00 19.00 10
Layer 3 -15 20000 0.33 0.005 1.30 20.00 10
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L
=
T ——
Groundwater : 6.5 m
o
15m
z <mJI
o]
i S0m
1o,
=3
&- -150m
E
Symb. Nomination Visible
= ot o
Groundwater &

[Ca\cuhamn e

Layers data

@ 3Dand 1D elastic @ 3D, 1D elastic and oedometric

Soillay

D)

zu:uu{

u:uau-( 10

Layers number: 3
Divisions number :30

o | i[5

Oedometric calculation parameters.

Wertical effective siress applied
attop of the first layer o,y (kPa)

Unit weight of water v,, (kim®) 10,00 3]

Groundwater elevation Z, (m)

Calculation

(| Gosimm c==0) | B

“Oedometric calculation parameters” frame:

The following data are to be input:

oy (kPa)

Zy (M)

Yu (KN/M?)

0.00

6.50

10.00

D.4.2.2.5. “Loads” tab

@ Parameters | @ Layers | @ Loads | & Consaidation | & Calculslion |
o Distributed load
Loads on
Load# % v & Lx ki 8 % o
Im) Im) Im) [m) [m) n [kpa] |
1 1 55 0,03 7.5 1,0 075 36 200,00 1 ~
2 5,45 068 7.5 1,0 075 108 200,0 1
3 534 134 7.5 1,0 075 18,0 200,0 1
b
5 484 262 7,5 1,0 0,75 324
B 447 321 7.5 1,0 075 396
7 403 374 7.5 1,0 079 458
o] B 353 1z 75 1,0 075 540
) 297 463 7.5 1,0 075 61,2
1 2,37, 4% 75 1,0 075 8.4
1 173 522 7,51 1,00 0,75 75,61
] B 1,08 54 7.5 10 079 828
[E) 0,34 549 7.5 1,0 075 50,0
1 03 549 7.5 1,0 079 97,2
) g 15 1,0 541 7.5 1,0 075 1044
™ H 16 -1.67] 524 7.5 1,00 0.75 111,61
[id 231 499 75 1,0 075 1188
18 292 466 7.5 1,0 075 126,0
& 19 3.4 428 75 10 079 1332
20 3,99 379 7,51 1,00 0,75 140,41
21 YT 328 7,5 1,0 079 1276
2 481 268 7.5 1,0 075 1548
o ) 51 2,08 7.5 1,0 079 1620
2 =32 1,4 7.5 1,0 075 189,21
25 5,45 077 7.5 1,0 075 1764
2 &5 0,03 75 1,0 075 1826
& 27 5,48 0,66 7,51 1,00 0,75 190,81
2 5,34 1,34 7.5 10 079 196,01
B3 -4 L] [ 2 4 [3 8 29 513 2,01 75 1,01 0,75 205,21
Symb. Nomination Visible 2
Ceaue=s # Otzazs Calculation ——————————————————
© Side view, Oxz plane

In the
annular load” tab.

“Loads” tab, use the "Load Wizard" button (bottom-left of tab) and select the “Uniform
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The following data are to be input:

Xa (m) Ya (M) Zp(m) R (m) e (m) Subdivisions | g (kPa)

0.00 0.00 7.50 6.00 1.00 50 200.00

The radius to be input is the average radius of the ring. In the case of this example, the inside
radius of the ring is 5.5 m and the outside radius is 6.5 m.

{ill Loads wizard for Tasseldg X

rMesh
Subdivisions

Densty (kPa)

Transter ) (_Cancel -

Once the data are input, click the button to create the corresponding load rectangles in
the loads table: it is possible to check that the wizard has actually generated 50 rectangles to
represent the ring.

The rectangle selected from the list is surrounded by a green frame on the drawing.

D.4.2.2.6."Consolidation" tab

Tick the “Consideration of consolidation” box and then fill out the tab:

"Consolidation dates definition" frame:

To add date values (that is columns in the table), click the E] button.

The values to be input are as follows:

t1 ts t3 ty

1 5 20 50
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"o Parameters | & Layers | & Loads | O Consolidation | o Calculation |

onsolidation dates definition

Consolidation parameters

dale t,
Date value 1

date t, datety

date t,

onsolidation rates by layer and by date

Calculation

o (= See results )
 Start calculation ) (=t See resulis ) \E‘

“Consolidation rates by layer and by date” frame:

T
EAR

3 lines corresponding to the 3 soil layers were automatically created.

For the three soil layers, their respective degrees of consolidation must be defined, expressed as a
percentage, as a function of the dates.

The values to be input for this example are as follows:

Layers Xy (t) (%) | Xu(t2) (%) | Xu(ta) (%) | Xu (ts) (%)
Layer 1 70 99 100 100
Layer 2 20 50 90 100
Layer 3 90 99 100 100

D.4.2.2.7."Calculation" tab

It is now possible to generate the calculation points on the surface of a disk.

“Calculation points definition" frame:

These points will be those used to calculate the average settlement plane. It is therefore important
to select points that are distributed uniformly and symmetrically with respect to the loaded zone, in
order to obtain a representative average plane (use of the wizard guarantees this homogeneous
distribution of points in the defined zone).
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" % [[© Parameters | @ Layers | & Loads | © Consoidation | & Calcultion |
i : .
Calculation
= .  Calculation point;
N % Group
x [m m [m} |
o] x 2z =300 520 7.5 i v
E) 564 20 7,51 1 i
24 -564 -2,05 7,50 1
e 25 3,00 5,20 7,51 1
26 1,04 5,91 7,51 1
27 460 3386 7.51 1
* 28 8,00 0,00 7.5 1
) 2 613 514 7,51 1
[ 30 1,39 78 7.5 1
31 4,00 CE: 7.5 1
32 752 274 7.5 1
o x x 33 7,52 274 7.51 1
34 00 59 7.5 1
35 1,39 3 7.51 1
v 36 613 5,14 7,51 1
37 10,00 0,00 7.51 1
1 * 33 768 B4 75 1
B 39 174 9,8 7,50 1
) 5,00 366/ 7,51 1
& &1 -9,40 342 7,50 1
2 540 342 7.51 1
4 5,00 868 7.5 1
£ * 44 1,74 9,85 7,50 1
* 45 765 B4 750 1
. " 46 0,00 0,00 7.51 -
[ - g | —|
o |l il
iz o ] ) 7 2 ] E] 3 [4 5 fo 1z 1 CEICEEEEARERTET
Opt
; [eversgepane |
Symb. Nomination Visible 3D average plane
Charges. m ©ep view Calculation ——
@ Side view, Oxz plane [ — — ~ E
Calculation points [cd] © Side view, Oyz plane (3 Seeresutis )

Similarly, the size of the disk chosen for defining these points will have an influence on the average
plane calculated: here we intentionally opt to define a disk wider than the loaded zone.

Click the "Calculation points wizard" button |

The data to be input are as follows:

Xa (M)

Ya (M)

Zp (m)

R (m)

0.00

0.00

7.50

10.0

The wizard automatically calculates the total number of points generated: 45.

Calculation points wizard for Tasseldo *
Distributed on herizontal disk istributed on a horizental guadrilateral |
| Along a horizontal circle | Distributed on a herizontal rectangle |
Geometry r Preview
Xa [ oo[S]
Yam
- .y
2w [ ] . :
.7 +
E P + + \'k
+ +
. +
£ + +
+ + —iy + 1
: S L
| 4 T
\ + + o+
+ +
X o+ +
' + +
+ .
~Mesh + #+
o I:lﬂ - + !
subdivisions N_ +
Ortho-radial o i
subdivisions Ne
Total points nb 45

(_Copy paramehels) (Pahe paramehels)

Click to create the 45 points in the project data.

and select the “Distributed on horizontal disk” tab.
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Here we decided to add a 46™ point manually: add point (0, 0, 7.50) corresponding to the centre of
the loaded zone.

"Adjustment of an average settlement plane" frame:

In the drop-down menu, select the “3D average plane” option.

D.4.2.3. Calculation and results

D.4.2.3.1. Calculation

Click the (0 Start caleulation ) button to start the calculation.

To access the results in the form of tables and graphics, click the (& See resuts ) button.

D.4.2.3.2. Results
New types of results are accessible by comparison with example 1:

e The oedometric settlements at the different dates defined, for all calculation points (below is
the display in graphic form, using the "Shift" key to select and thus superpose several curves
on the graphic).

These results are available because we chose oedometric calculation with consolidation.

On the graphic below, we selected calculation points 46, 1, 10, 19, 28 and 37, aligned along a
radius, with point 19 being situated under the mean fibre of the ring (the points selected are
illustrated in the following figure).

It is logical that starting from point 46 (centre of the ring) and moving outwards, settlement
begins to increase the closer one comes to the loaded ring and reaches its maximum under
the ring (point 19, with oedometric settlement of close to 13 cm), and then decreases again as
one moves away from the loaded ring.

A Take a new screensnot

0,015 §
“ooro |
-0,008 |
0,000 §--------

1200000750 [~]
-

0.005
0,010
0,015
0.020
0.025
0,030
0,035
0,040

0,045

1 (3,062,57,7,50)
12/(0,69,3,947,50)

< Backto the index

- Consolidation settlements (oedometric)

: calculation point N°1
. calculation point N°10
. calculation point N°19

. calculation point N°28

0,050
0,055
0,080
0,088
0,070
0,075
0.080
0.085
0,080 —
0,085
0,100
0,108
0110
0,118
0120
0125
0,130
0,135
0,140
0,145
0,150
0,155
0.180
0188
0170
0,175
0.180

Oedometric settlement (m)

37 (10,00,0,00,7,50)
3B (7,666437.50) |
39 (1,749,857,50) |v.

2 4 e 8 10 12 14 18 18 20 22 24 26 28
Dates

— calculation point N°37

— ! calculation point N°46
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The 3D average plane equation, calculated on the basis of the 3D settlement of all the
calculation points defined (average plane displayed below after the formatted numerical
results).

It should be noted that the adjusted settlement (3D average plane for this example) is the
same for all the calculation points: this corresponds to the uniform load case and a
homogeneous distribution of calculation points under the loaded zone. The average plane
settlement is here equal to 3.6 cm.

With regard to 3D elastic settlement, the “calculated” column tells us that it is maximal for the
points situated below the loaded ring, as previously seen, with a value of 6.65 cm (point 19 for
example). In addition and as expected, we see that settlement has the same value for all
points situated on a given circle centred on the centre of the loaded ring, given that this is a
uniform annular load.
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Flan ajusté sur la déformée

T=d =-0.145E-07% *p + 0.135E-11* “p + 0.357E-01

azimuth Jaxe ® [(*]: -0.01

pente maxi : -0.145E-07

Foint ®p g calculé ajusté
1 2.000 0. 000 0.0z226 0. 0257
2 1.532 1.286 0.0z326 0.0357
3 0,347 1.370 0.0z326 0.0357
4 -1.000 1.732 0.0z326 0.0357
5 -1.873 0. &84 0.0z326 0.0357
& -1.873 —0. &84 0.0z326 0.0357
7’ -1.000 -1.732 0.0z326 0.0357
=3 0,347 -1.370 0.0326 0.0357
=l 1.532 -1l.28¢ 0.0326 0.0357
10 4,000 0. 000 0.0z392 0.0357
11 3.064 2.571 0.0292 0.0357
12 0.595 3.939 0.0292 0.0357
13 -2.000 3.464 0.0292 0.0357
14 -3.753 1.368 0.03%2 0.0357
1% -3.753 -1.368 0.03%2 0.0357
1a —2.000 —-3.454 0.03%2 0.0357
17 0. &35 —3.933 0.03%2 0.0357
1 054 —2.571 0.033 00357
12 6. 000 0. 000 0.0665 0.0357
1} T.TO% 5T O. 0660 T-03C
21 1.042 5.30% 0.0665 0.0357
22 =3.000 E.196 0.0665 0.0357
23 -E.&638 2.0582 0. 0665 0.0357
24 -E.&638 -Z2.052 0. 0665 0.0357
25 =3.000 -5.15%6 0. 0665 0.0357
26 1.042 -5.3203 0. 0665 0.0357
27 4,596 —-3.857 0. 0665 0.0357
28 g.000 0. 000 0.0267 0.0357
29 6,128 E.1l4z2 0. 0267 O.0357
30 1.38%9 F.B78 0. 0267 O.0357
21 =4, 000 B, 928 0.02&e7 0. 0257
32 -7.518 2.736 0.02&e7 0. 0257
33 -7.518 —2.736 0.02&e7 0. 0257
24 =4, 000 -5, 228 0.02&e7 0. 0257
25 1.28%9 =7.878 0.02&e7 0. 0257
& | =C. 14 0. 02 0. 0=cr
37 10,000 0.000 0.0142 0.0357

] [ 0. 014 . 0367

EE] 1.736 3. 548 0.0142 0.0357
40 -5, 000 2. 660 0.0142 0.0357
41 -9,397 3.420 0.0142 0.0357
42 -9,397 —3.420 0.0142 0.0357
43 —5.000 —8.660 0.0142 0.0357
44 1.736 —9.848 0.0142 0.0357
A4C | N - 0014 O 0=cr
46 0.000 0.000 0.0207 0.0357
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