I.1.
1.2.

—oxta v3

PART I: TASPLAQ MODULE

INTRODUCTION . .ottt et e et e e e e e e eeaan 7
THE ORE T I AL ASP E CT S ..ottt 8
[.2.1.  Preliminary NOtONS ..........ooviiiiiiiiee et 8
[.2.1.1. Finite element modelling of a plate..........ccovvvvviviiiiiiiiiiie e 8
1.2.1.2. Generalised use of the Boussinesq model..............cccevvviiiiniieeicecvvicen e, 8
2 1o 0 11U F= 1 (o ] o TR 9
[.2.2.1. General principle of the method .............ccovvviiiiiii e 9
1.2.2.2. Modelling the PIate ...........coiiiiiiiic e e 10
[.2.2.3. Modelling Soil/Plate iNteraction ...............ceveeveiieiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee, 12
[.2.2.4. Modelling of SUPPOItING SOl .......eeeiiiiiiiiiiiiiiiiiiee e 13
[.2.2.5. Formulation of problem and resultS............cccccoiiiiiiiiiiii e 14
[.2.3. Processing of certain SPecial CaASES .....ccvviieiiiiiiiiiiii e e 15
2 0 I U 1 £ o) (T o 0 o] F= L= TP 15
1.2.3.2. Limitation Of SOIl FEACHION ... ..uiee i 15
1.2.3.3. Taking account of an outside load applied to the solil...............ccoorveiinnnnnnnn. 16
1.2.3.4. Taking account of an initial stress in the SOl ...............coovvviiiiiiiiiiiiiiiiiieenee, 16
[.2.4. Taking account Of SYMMETIIES ........ccooiiiiiiiiiiiie e 16
[.2.4.1. Case of symmetry on one or twWo pPlanes .........ccccevvveierieieiiiii e, 17
1.2.4.2. Axisymmetry (or symmetry with respect to an axis) .......cccccevvvvvveveveeveeennnn. 17
1.2.4.3. Plane defOormMationS. ... ...ooeuiee et 18
2 S Y - 1o 1 3 1T 11 PP 19
[.2.5.1. Validity of the Kirchhoff model...........ccccooooiriiii e, 19
1.2.5.2. Validity of the Boussinesq MOdel.............oovvvviieiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee 19
1.2.5.3. Special case of a surface base layer...........ouvvvviiiiiiiiiiiiiiiiiiiiiieeeeeeeee, 19
USER’S MANUAL ... et 20
[.3.1.  NOLALIONS AN UNIES ... oeitiieiie ettt e et e e e e et e e et e e e e e e e eenns 20
[.3.1.1. Notations and Sign CONVENTIONS........ccuiiuurirriiieeeeeiiiiiieeeee e e e s ssirerreee e e e e 20
G 70 002 1 o 11 £ TP 20
G T == 1 =10 011 (= £ = | o TR 20
1.3.2.1. "General MOAe” framMe .......ooeeeee e 21
1.3.2.2. “FrameWOrK” frame .....cc. et e e e e 21
1.3.2.3. “Plate support interface” frame ..o 22
1.3.2.4. “Advanced parameters” frame..........c.cevviieiiiiiiiiiiiiiiieeeeeeeeeeeeee e 23
[.3.3. “Layers” 1ab ....ooviieiiieie e 24
[.3.3.1. “Soil layers definition” frame ... 24
1.3.3.2. “External loads on SOil” frame ..........oooeeiiee e 26

(IR S o 1= Co X v=1 o J T 35



TASPLAQ - User’s Manual Foxta v3

c’ terrasol

setec

1.3.4.1. Definition of mechanical characteristics of plate..........cccccccceeeiiiieriiiiiinnn. 35
1.3.4.2. "Circular plate” and "User-defined plate" wizards........ccccccvvvvvvvvvvvveeeeennnnen, 36
1.3.4.3. "Equivalent parameters of a combined section” wizard.................ccccuuuen... 38
[.3.5. "Deactivation” tab ...........couiiiiiiiiiiiii e 40
[.3.5.1. Definition of deactivated ZONES...........cooiuiiiiiiiiiiiiiiiiiiice e 40
[.3.5.2. "Deactivation" WIZard..............euuererieeeeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 41
1.3.6. “Distributed l0ads” tab .........ccoovviiiiiiiiiiiee e 43
[.3.6.1. Distributed loads in the case of 3D Projects .....cccovvvviivirieiiiii e, 43
1.3.6.2. Distributed loads in the case of 2D Projects .........cuvvvveeeveeeveeeveeeeeeeeeeeeeeeeee, 44
[.3.6.3. Load definition WIiZardS ............covviiiiiiiiiiiiieiiieiieeieeeeeeeeeeeeee et 45
[.3.7. “Linear [0ads” tab.........coooiiiiiiiiiiiie e a7
1.3.7.1. Linear loads and stiffnesses in the case of 3D projects .......ccccccvvvvvvvvveenee. a7
[.3.7.2. Linear loads and stiffnesses in the case of 2D Projects ...........cccccvveeeeernne 48
[.3.8. “Point10ads” tab .........ooviiiiiiiiii e 49
[.3.8.1. “Point [0adS” WIZArds ..........cccuviiiiiiiiiiieiiiieee e 50
1.3.9.  "Unsticking/Plastification” tab ............ccoooiiiiiiiii 53
[.3.20. “MeSh” 1ab ...coieeiieeeeeeeee e 54
1.3.10.1. “General parameters” frame ...........ocevvvvviieiiieiiiiiiieeeeeeeeeeeeeeeeee e 54
[.3.10.2. "RefiNeMENtS” fraME.....ccoii i 55
1.3.10.3. "User-defined crossover points” frame ............coooevvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeee, 55
[.3.11. Calculation and reSUILS ...........ooeriiiiiiiiiiiiiiiieeeee e 56
[.3.11.1. CaAlCUIALION ...cceiiiiiieeeie ettt e e e e e s e st ee e e e e e e en 56
[.3.11.2. Available results for 3D ProjJECTS .......cooiiiiiiiiiiiee e 57
[.3.11.3. Available results for 2D ProjJECTS .......cooiiuviiiiieieee e 69
[.3.11.4. Export to Tasseldo external Wizard ..............couviiiiiiiiirieviiiiin e 73
[.4.  CALCULATION EXAMPLES .....ooiiiiiiiitiiiiee ettt e e e e e e e 74
[.4.1. Example 1: Slab on rigid SUPPOITS.......oooueiiiiiiieeeee it 74
1.4.1.1. Step 1: Slab supported by its two opposite edges........ccccccceevvieierrvieiiinnnnnn. 74
1.4.1.2. Step 2: Plate supported by itS 4 €dgeS........cvvvviiiviiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeee, 86
[.4.1.3. Comparison Of the reSUILS...........ooviiiiiiiiii e 88
[.4.2. Example 2: Locally loaded rafts.........ccccooiiiiiiiiiiiiiii e e 91
R R Y (= o T RS T o | [ Y 1 P 91
1.4.2.2. Step 2: Two identical neighbour raftS ..........cccccceiiiiiiiiiiieeeen 106
1.4.3. Example 3: Slab with different systems of JOINtS ...........ccccveeeeiiiiiiiiiiiieeeeee 112
1.4.3.1. Step 1. Continuous slab laying on multi-layered elastic soail..................... 112
1.4.3.2. Step 2: Slab with partial joints laying on a multi-layered elastic soil......... 122
1.4.3.3. Step 3: Slab with full joints laying on a multi-layered elastic soil............... 126
1.4.3.4. Comparison of the three Cases.......cccceeviieiiiiiiiiii e, 129

I.4.4. Example 4: L-Shaped raft with linear loading and interaction with an
EMBDANKMENT ... 133
[.4.4.1. Step 1: L-Shaped raft with linear 10ading..........cccccooiiiiiiiiiiiiiniieeeen 133
1.4.4.2. Step 2: Influence of a neighbouring embankment............cccccccvvviiviinnnen, 140
[.4.5. Example 5: Settlements under a circular tank .............ccccceeeiiiiiiiiiieeee e 143
[.4.5.1. Step 1: Construction stage of the tank ..........ccccccviiiiiiiiiieeen 144
[.4.5.2. Step 2: "Hydrotest" STAgE ......c.uuviiiieieeieiiiiieeee e 151

1.4.6. Example 6: Girder cranes and setting of the subgrade reaction
COBTTICIENT .. 155

1.4.6.1. Step 1: Locally loaded footing with the consideration of the dead

J0A e 155
2/173 June 2015 Edition - Copyright © Foxta v3 - 2011



TASPLAQ - User’s Manual Foxta v3

‘; terrasol

setec
1.4.6.2. Step 2: Locally loaded footing — definition of the equivalent
subgrade reaction CoeffiCient...........ccccccvvvvvviii 164
1.4.7. Example 7: 2D calculation of a shallow foundation ...............cccooeovvvviiiiiinnnnnn. 167
A R I T\ - N 1 11 | PP 167
1.4.7.2. Graphical results - CroSS-SECHONS..........ccuuviriiieeeieiiiiiiie e 171
3/173

Copyright @ Foxta v3 — 2011 - June 2015 Edition



TASPLAQ - User’s Manual Foxta v3

c’ terrasol

Figure 1.1 :
Figure 1.2 :
Figure 1.3 :
Figure 1.4 :
Figure 1.5 :
Figure 1.6 :
Figure 1.7 :
Figure 1.8 :
Figure 1.9 :

Figure .10 :
Figure .11 :
Figure 1.12 :
Figure 1.13:
Figure .14 :
Figure 1.15 ;
Figure 1.16 :

Figure .17 :
Figure 1.18:
Figure 1.19 :
Figure 1.20 :
Figure .21 :
Figure .22 :
Figure 1.23 :
Figure 1.24 :
Figure 1.25:
Figure 1.26 :

Figure .27 :

Figure 1.28 :
Figure 1.29 :
Figure 1.30 :
Figure .31 :
Figure 1.32 :
Figure 1.33 :
Figure .34 :
Figure 1.35:
Figure 1.36 :
Figure 1.37 :
Figure 1.38 :
Figure .39 :
Figure 1.40 :
Figure 1.41 :
Figure .42 :
Figure 1.43 :
Figure 1.44 ;
Figure 1.45 :
Figure 1.46 :
Figure 1.47 :
Figure 1.48 :

setec
TABLE OF FIGURES
SChEMALIC IAGIAM ....eeiiiitee ettt e e e e e e et e e e e 7
Application of Steinbrenner’s fOrMUIA ...............ccccuueeiei i 9
Principle of the method, system elements ... 10
Finite element plate MOAelliNG .........oviiiiiiiiei e 10
MOENNG OF NOIES ... s 11
Modelling of a polygonal Shape..........cccuuiiiiiii e 11
Simulation of eXPaNnSION JOINTS..........uiiiii e a e e eee s 11
Modelling of several separated PlAgUES ..........oooiiiiiiiiiiii e 11
Plate @qUITTDITUM ..o e e e 12
Distribution of soil reaction under the plate...........cocoiiiiiiii e, 13
Calculation of influence coefficients in the case of a non-horizontal multilayer................. 14
Plate unsticking - EXAMPIE.........oooi i 15
Taking account of an outside load applied directly to the Soil.............ccoceeiiiiiiniiiiinn. 16
Taking account of an initial surface stress - EXample........cccccviiiiiiiine e, 16
Schematic representation of the symmetry condition with respect to a plane................... 17
Kirchhoff model for circular plates with “annular” elements having 2 nodes and 4
degrees Of frEEUOM ... e e e et e e e e e e e aanaes 17
Discretisation into beam elements of 2 nodes and 4 degrees of freedom............cccccenee. 18
PArAMELEIS” TAD ...ooeee e e ettt e e e e e e e e n i —rraaeeeaannne 21
Help diagram for defining plate coordinates ...........ccccceeeiiiiiiiieiiee e 22
Help diagram for choice of SYMMELIY ... 22
“Layers”tab: case of @ 3D MOAE! ..............cooouiiiiiiiiiiii e 24
Help diagram for layer dip @lONg X .....coocueeiiiiiiiiiiee e 25
Help diagram for layer dip @aloNQ Y .....cccuvviiiiie e 25
Plate: Overall layout of the problem {Plate + Soil + Ext. [0adS}.........cccceeeviiiiiiiiiiiiiieenn. 26
Help diagram for defining external 10ads in 3D ... 26
Help diagram for definition of external loads in the case of a 2D project with plane
(0 =T 0] 10 =40 o 1O 27
Help diagram for definition of external loads in the case of an axisymmetric 2D
T[T o R 27
Examples of display of an external load on the SOil...........cccccciiiiiii i, 28
AULOMALIC [0AAS (WIZAITUS) ...eeeiiieiiiiiiieiee ettt e e e e e e e e e e e s eneees 29
Wizard: "Uniform circular [0ad" ... 30
“Layers” tab — External loads — After “Uniform circular load” wizard ..................ccccccoo... 30
Wizard: "Uniform annular [0ad" ...........c..eoioiiiiieie e 31
“Layers” tab — External loads - After “Uniform annular load” wizard.............cc...cccocveennen. 32
Example of 3D embankment type 10ad ............ccoiiiiiiiiiiiieii e 32
Wizard: "3D embankment-liKe [0ad".............oooouiiiiiee e 33
“Layers” tab — External loads — After "3D embankment-like load” wizard ......................... 34
Loads wizard for Tasplaqg — Example of modification of group n°L.........ccccceevviiiiiiienneannnn. 35
B L= 1 (I - o PSSP PPRRRR 35
CIrCUlar Plate WIZAIG..........eeieiiiiiee ettt e e st e e s bee e e s sbeeeeeanes 37
Wizard for a user-defined Plate............ooveieiiiiiiiieie e 38
Plate wizard for Tasplag — Example of modification of group n°2 ..........ccccceiiiiiiiiinnnnnnnn. 38
Wizard: Equivalent parameters of a combined section...............ccccoociiiiiiiiii e, 39
"DEACHVALION" TAD ...ei it n 40
Circular deactivation WIZAId ...........ccuiieiiiiiee et e et e e s sbae e e s saaeeeeane 41
User-defined deactivation WIZard..............coouor i 42
Deactivation wizard for Tasplag — Example of group modification n°3............ccccecoveennnen. 42
“Distributed 10ads” tab — 3D PrOJECES.....ciiieiiiicieieieie e e et e s s srrr e e e e e s s snrrer e e e e e e s ennnnes 43
“Distributed 10ads” tab — 2D PrOJECES. ....ciiiiiiiiiiitiiee e e e e st e e e e s e s e e e e e e s s e e e e e e e sennnnes 44

4/173

June 2015 Edition - Copyright © Foxta v3 - 2011



‘, terrasol

setec

TASPLAQ - User’s Manual Foxta v3

Figure 1.49 : Distributed 10a0S WIZAIU .........coceiiiiiiiiiiiiec s e e e e e e s s s e e e e e e s s snnaeeeeeaeeesannnnes 45
Figure 1.50 : "Circular distributed [0ad"” WIZArd ...........ccccooiiiiiiiiiiee e e e e e nnes 46
Figure 1.51 : "User-defined distributed 10ad” WiZard ...............c.ccccouiiiiiiiiiiiii e 47
Figure 1.52 : “Linear 10ads” tab — 3D PrOJECT......cciiiuiiiii ittt 48
Figure 1.53 : “Linear 10ads” tab — 2D PrOJECE.........uuueiieee e e s ittt e e e e s s e e e e e e s e sebrer e e e e e e s s snntreeeeaeeesannnnes 49
Figure 1.54 : “POINt I0GAS” TAD ..........ooiieiieeii ettt e e e e 50
Figure 1.55 : Wizard for point loads along & SEgMENT..........cocuiiiiiiiiieiie e 51
Figure 1.56 : Wizard for distributed loads on a horizontal rectangle..........c.cocuveveiiiiiiiiiice e 52
Figure 1.57 : Case of a pate partially supported by the SOl ..........ccooviiiiiiiiiieiiice e 53
Figure 1.58 : "Unsticking/plastification tabh™ .............ueiiiiiii e 53
FIGUIE 1.59 1 “MESA”TAD ....cooiieee ettt e e s e s 54
Figure 1.60 : Calculation in progress/done WINGOW .............oouerieiiiieieiiiiee e nneeee s 57
Figure 1.61 : Results WINAOW — 3D PrOJECT........cicuiiiiiiee e e ettt ee e e e st e e e e e s e sree e e e e e e s s sanrreereeeeesannnnes 57
Figure 1.62 : Formatted numerical results — 3D PrOjJECT..........uuiiiiiiiiiiiiiieiie e 59
Figure 1.63 : Formatted numerical results: Reaction in the surface SUPPOIS.........ccccvevvveeeeiiiieeeiiiiennn 60
Figure 1.64 : Numerical results: ReSUIS table.............ooiiiiiiiiii e 61
Figure 1.65 : Cross-section — 3D project — Plate deflection — Example of cross-section along x........... 63
Figure 1.66 : Cross-section — 3D project — Soil settlement — Example of cross-section along y............ 64
Figure 1.67 : Cross-section — 3D project — Soil reaction — Example of cross-section along X................ 64
Figure 1.68 : Shading: Modify bounds of Shading ..........cceeiiiiiiiiii e 65
Figure 1.69 : Shading — 3D project — MOMENT My ...uuuviiiiiiiiiiiiiiiee e e et e e e e s e srer e e e e e e s s snnre e e e e e e e s annenes 65
Figure 1.70 : Shading — 3D project — Soil SEemMENt............uuiiiiiii e 65
Figure 1.71 : 3D Chart — Plate defleCtion ............ooiuiiiiiiiiiie e 66
Figure 1.72 : 3D Chart — MOMENT My....oiueiiiiiiiiiee ittt e e seb e e e bbn e e s eneeae s 66
Figure 1.73 : Data dishomogenisation WIZard ............cccceeoviiiiiiiiiiee st e e e e e e e e e e e ennnes 67
Figure 1.74 : Data dishomogenisation Wizard: reSUILS .............ooooiiiiiiiiii e 68
Figure 1.75 : ReSUItS WINAOW — 2D PIOJECT.......uuiiiiiiiiee ittt ettt ettt ettt e e ineeee s 69
Figure 1.76 : Formatted numerical results — Example for a 2D project in plane deformations............... 69
Figure 1.77 : Numerical results: Results table — 2D projects in plane deformation ..............ccccceeeeins 70
Figure 1.78 : Numerical results: Results table — Axisymmetric 2D projects..........ccccceeeiiniiiiieeneeeeeinnnns 71
Figure 1.79 : Cross-section: example of 2D axisymmetric project — Plate deflection/soil

LTS 11T 01T o | SRR 72
Figure 1.80 : Cross-section: example of 2D project in plane deformation - My Moment............cccocueeee. 72
Copyright @ Foxta v3 — 2011 - June 2015 Edition 5/173



TASPLAQ - User’s Manual Foxta v3

c’ terrasol

Table 1.1 :
Table 1.2 :
Table 1.3 :
Table 1.4 :
Table 1.5 :
Table 1.6 :
Table 1.7 :
Table 1.8 :
Table 1.9 :

Table 1.10 :
Table 1.11 :
Table .12 :
Table 1.13 :
Table 1.14 :
Table 1.15 :
Table 1.16 :
Table 1.17 :
Table 1.18 :
Table 1.19 :
Table 1.20 :
Table 1.21 :
Table 1.22 :
Table 1.23 :
Table 1.24 :
Table 1.25 :
Table 1.26 :
Table 1.27 :
Table 1.28 :
Table 1.29 :
Table 1.30 :
Table 1.31 :
Table 1.32 :
Table 1.33 :
Table 1.34 :
Table 1.35 :
Table 1.36 :
Table 1.37 :
Table 1.38 :
Table 1.39 :
Table 1.40 :
Table 1.41 :

setec
TABLE OF TABLES
Notations and SigN CONVENTIONS ........uuiiiieiiiiiiiiie e cectre e e e e e s s st e e e e e s e s era e e e e e e e s e aanreanees 20
[0 01 PO PRPPT 20
“General setting” tab: “FrameWOrk” DOX ...........cccciiiiiiiiiiiiiii et 22
“Parameters” tab: “Plate/Support interface” bOX ...........ccccuueeeeiiiciiiiieiie e 23
“Parameters” tab: “Advanced parameters” frame .............c.ccccccoccvvueeeieeeiesciiee e 24
SOl [AYEI PATAMELETS ......eeeiie ittt e et e st e e s et e e e e enbe e e e e nnnas 24
Definition of the initial SUMACE SIrESS.......cciv i 25
Parameters for defining external loads on the soil in the case of a 3D model...................... 27
Parameters for defining external loads on the soil in the case of a 2D model...................... 28
Parameters for “Uniform circular l0ad” WiZard................cccooocouiiiiiiiiiiniiiiiee e 29
Parameters for the “Uniform annular 10ad” Wizard ...............ccccccoiieciieiie e 31
Parameters for “3D Embankment-like load” wizard ...............cccccouovvoeiniiiciiiiiine e, 34
Definition of mechanical characteristics of the plate ..o 36
Parameters for the “Deactivation circular” WiZard ..............ccccoeieieiiiiiiiiieiiaee e 36
Parameters for “User-defined plate” wizard ................cccoccooiiiiiiiniiii i 37
Parameters of “Combined SECtioN” WIZard ..............ccccocviiiiiiiiiiiiiiee e 39
Deactivation PArAMELEIS .......cui ettt e e e e e et e e e e e e s s sbnbreeeaaeeeaaannes 40
Parameters for the "Circular deactivation” Wizard.............cccccoeriiiiiiiiiiie e 41
Parameters for the "User-defined deactivation” Wizard...............ccccocvvviieeiiiiiiiiiieneneeeieninnns 42
Parameters for distributed 10adS IN 3D .......cueiiiiiiiiiiiii e 43
Parameters for distributed 108dS iN 2D ........coouuiiiiiiii e 44
Parameters for uniform Circular [0ad ............occuuvieiiiiiiii e 46
Parameter for a user-defined distributed [0ad..............ccccvviiiiie i 46
Parameters for linear 10adS iN 3D ..........oiiiiiiiiiiiie e eaaee s 48
Parameters for linear 108dS iN 2D .........cooiiiiiiii e 49
Parameters for POINTIOAAS ........ouuiiiiiiii e 50
Parameters for the point loads along a segment Wizard............ccceeeiiiieeiiiieee e 51
Parameters for the point loads for a distributed on a horizontal and rectangular load ....... 52
Parameters for manual definition of unsticking/plastification of the plate ........................... 54
Parameters for “Along X axis” and “Along Y axis” mesh refinement...............cc.ccccocveennnn. 55
Parameters for “Along X and Y axes” mesh refinement................ccccccovvvvoiiniiiceinnine e, 55
Parameters for “Along X axis” and “Along Y axis” user-defined crossover.................c.c.... 56
Parameters for “Along X and Y axes” user-defined CroOSSOVET..........cccovcvvveeiiiieeeeiiieeeeeen, 56
Details of numerical results (settlement and node reaction) ..........ccoccueeveiiieeieiiiieeeinineeenn 62
Details of numerical results (plate deflection) ... 62
Details of numerical results (bending MOMENt) ...........ocociiiiiiie i 63
Dishomogenisation wizard: “Lower [ayer” frame ..............ccccocueiiiiieiiiiii e 67
Details of numerical results for the plate (2D Projects) ......cueeveviieiieiiiieieiiieee e 71
Details of numerical results - Settlement and soil reaction (2D projects).......ccccccveeevivneeen. 71
Details of numerical results - Bending moments (2D projects in plane deformation) ......... 71
Details of numerical results — Bending moments (axisymmetric 2D projects) .................... 71

6/173

June 2015 Edition - Copyright © Foxta v3 - 2011



" terrasol

TASPLAQ - User’s Manual Foxta v3

setec

l.1. INTRODUCTION

The TASPLAQ module is used for simplified three-dimensional modelling of one or more
plates on an elastic supporting soil.

The plate, with linear elastic behaviour, represents an extended foundation element such as
a basemat or slab, with irregular inertia and geometry and subject to application of
heterogeneous loadings: distributed loads, point loads, moments, etc.

The initial behaviour of the plate support is assumed to be elastic. By default, it is compared
to an elastic multilayer medium (horizontal or angled layers, each characterized by a Young's
modulus and a Poisson’s ratio). The plate can also be supported by a distribution of springs:
surface, linear or point, in translation or rotation.

The “support / plate” contact condition authorizes surface unsticking/plastification according
to a predetermined criterion.

Plate deflection, settlement and reaction at all points can be obtained using this method,
along with the forces in the plate (moments and shear forces).

Figure I.1 : Schematic diagram

Copyright @ Foxta v3 — 2011 - June 2015 Edition 71173
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.2. THEORETICAL ASPECTS

I.2.1. Preliminary notions

[.2.1.1. Finite element modelling of a plate

The plate is assumed to be homogeneous and isotropic, working in bending alone. We will
simply deal with the case of plates which are thin by comparison with the other dimensions,
which enables us to adopt the conventional thin plates theory, more precisely the “Kirchhoff
discrete model". In the context of said model, only bending strains are taken into account: the
contribution of shear strains is ignored.

The plate is assumed to have linear elastic behaviour, the combination of equilibrium
equations and behavioural laws thus leads to the following equation, known as the
Lagrange equation:
o'w . o'w  o'w (1-v2)
Tt 2t =
OX ox-oy® oy El

q(x, y) 1)

where w refers to plate deflection, g the load density applied to the plate, El the product of
inertia and v the Poisson’s ratio.

This equation can be resolved by introducing a finite element formulation. We choose a
“displacements” type model, with rectangular elements with four nodes and 12 degrees of
freedom (Zienkiewicz O.C., 1991). Each node thus has three degrees of freedom: one
displacement and two rotations. These rotations are simply the first partial derivatives of the
deflection (Kirchhoff approximation).

It should be noted that this model is characterised by its simplicity and its reliable and rapid
convergence.

[.2.1.2. Generalised use of the Boussinesq model

The soil is compared to an elastic multilayer medium. It is true that all geotechnical engineers
know full well that soil is not an elastic material, but Terzaghi himself admitted that when the
stresses were below one-third of the limit values, the soil could be considered with sufficient
confidence to have elastic behaviour.

Once the elastic behaviour of the soil is accepted, the Boussinesq formulas can be used to
calculate surface settlements. It should be recalled that the Boussinesq model was initially
established for the case of a homogeneous semi-infinite medium. This model gives us a
stress profile that is assumed to be valid for a multilayer case. We therefore accept that the
stress distributions are identical in both cases.

Several research projects and approaches (Burland 1977) conducted an in-depth discussion
of the conditions of this simplification and concluded that it was in fact acceptable in the
majority of situations commonly encountered by the engineer; one significant exception being
the case of a stiff layer above more deformable layers.

The settlements calculation will be based mainly on the applicable superposition method in
the elastic model, as well as on the Steinbrenner formula (3D elastic calculation also used in
the Tasseldo module in Foxta) which is derived from the Boussinesq formulas (Terzaghi,
1943). This formula can be used to express settlement, under the corner of a uniform
rectangle-shaped load, of a layer situated between depths D1 and D2, with Young’s modulus
E and Poisson’s ratio v :

Ppi-p2 = % ((1_V2)(F1(d2 )_ Fl(dl))+ (1_‘/ - ZVZ)(Fz (dz )_ F, (d1))) (2)
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Where:

- )

(1+\/1+d2+| ) (|+\/1+d2+|2) -
Fz(d)ziarctan with d=2andl=L
B B

21 (dmj

By adding the settlements produced in each layer and by combining with the algebraic
superposition method, it is possible to evaluate the settlement induced by one or more
rectangle-shaped loads, at all points on the surface of an elastic multi-layer soil.

Uniform rectangle-shaped
load, density g

D>

Uniform rectangle-shaped load, density q
Figure 1.2 : Application of Steinbrenner’s formula

1.2.2. Formulation

The problem we propose dealing with comprises three unknowns: vertical displacement of
the plate, settlement and soil reaction. The Lagrange equation (1) can be used to link plate
displacement to soil reaction, a second relation is then obtained by writing the equality
between the vertical displacement of the plate and the soil settlement. Finally, applying the
Boussinesq model links settlement to soil reaction.

Introducing finite element discretisation for the plate allows a simple matrix formulation of the
problem to be resolved.

[.2.2.1. General principle of the method
The proposed method thus consists in coupling three approaches:

¢ a finite element formulation for the plate;
o discretisation appropriate to the mesh, for the interface pressures;

e application of the Boussinesq formulas for calculation of supporting soll
displacements.
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Figure 1.3 : Principle of the method, system elements

The principle of the method is to discretise the plate into rectangular finite element. If we
accept that the soil reaction is uniformly distributed around each node, we can then express
the settlements at the nodes as a function of the soil reaction, using an “influence matrix”
which can be calculated on the basis of the characteristics of each layer. The final
formulation of the problem is then obtained by writing the equality at each node between soil
settlement and plate vertical displacement.

The method was perfected by introducing surface soil plastification thresholds and
verifications and by automatically taking account of unsticking and of a plate with irregular
geometry.

[.2.2.2. Modelling the plate

The plate is discretised into finite element, using a rectangular mesh for which the “pitch” can
vary in the two directions. The elements used are rectangular Kirchhoff elements presented
earlier. Each plate element is characterised by a Young's modulus, a thickness and a
Poisson’s ratio.

The outside loading applied to the plate is introduced by means of vertical distributed loads
(associated with each element) and point loads (vertical force + two bending moments),
associated with each mesh node.

Elements with 12
degrees of

) 0 freedom
(02} (©y) /

/ AR AR A B AR S AR T AN
- o

S T e
— SIS A

Multilayer soil

Figure 1.4 : Finite element plate modelling

A deactivation technique for the plate elements was also introduced in order to extend the
choice of geometry for the plate.

A few examples of possible geometries are given in figures 5 to 8.
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Figure 1.5 : Modelling of holes

T

igure 1.6 : Modelling of a polygonal shape

Figure 1.7 : Simulation of expansion joints Figure 1.8 : Modelling of several separated plaques

Note: The deactivated elements are light and the activated elements dark.
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In the rest of this document, “n” indicates the total number of (activated) nodes on the mesh. Using
this mesh, the plate equilibrium equation is represented by a linear system:

5e@e :Ee @

o first member 59: plate rigidity matrix (3n x 3n), consisting of an assembly of stiffness
matrices associated with each mesh element;

e second member F°®: equivalent load vector for the plate (3n x 1), constituted by assembling
elementary “load vectors”;

e static unknown a°: equivalent displacement vector for the plate (3n x 1), constituted by
displacement and rotations at each node.

Loading: Fe*
A

{/(.\ ~ Plate

(soil reaction)

ac

Plate displacement

Figure 1.9 : Plate equilibrium

By examining the forces balancing the plate, the plate loading vector can be broken down into two
parts: a loading vector for outside forces EeXt, and a loading vector for soil reaction R®:

K'a®=F" -R’ 5)

The first is directly calculated using loads applied to the plate. The second depends on soil
stiffness.

Note: The plate global stiffness matrix 5" already takes account of any point, linear or distributed
elastic stiffnesses under the plate. This will make it possible to simulate certain special cases:

e the existence of a very stiff zone under the plate in addition to the soil (e.g. stiff inclusion,
pile, etc.), deals with the case of a mixed foundation;

e run a pure strength of materials calculation of the “Plate on elastic or stiff supports” type.

1.2.2.3. Modelling Soil/Plate interaction
The assumption is contact without friction: the forces transmitted to the soil are normal to the plate.

Owing to the principle of action and reaction, the soil reaction is simply the pressure exerted by the
plate on it. The basic idea is to assume that this pressure is uniform around each node. More
precisely, it is uniform over a rectangle bounded by the centres of the elements connected to this
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node. Account must of course be taken of the special case of a node situated on the edge or a
node situated on an inside or outside corner.

For a polygonal plate, the interaction pressure distribution should thus be as schematically shown
in Figure 1.10.

< <L
Figure 1.10 : Distribution of soil reaction under the plate

1.2.2.4. Modelling of supporting soil
Using the mesh associated with the plate, we define what is known as the “influence matrix”, noted
‘|='inf (n x n), allowing a linear link to be made between the pressure exerted on the soil and the

resulting settlements:

S1 Q. G O, P.
S, Ay Oy P,
Sn anl ann pn
Settlements Influence matrix Interaction pressures (6)
S T P’

- =inf

In this way the influence coefficient “ ;" is calculated by examining the settlement induced at node

"I" by a unit pressure applied around node "j". The calculation is made using the method presented
in 1.2.1. (Steinbrenner formula).

The case of a non-horizontal multilayer is dealt with by considering, for each of the influence

coefficients “«; ", the stratigraphy encountered at point “i” (see following figure).
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Figure 1.11 : Calculation of influence coefficients in the case of a non-horizontal multilayer

1.2.2.5. Formulation of problem and results
Let us return to the plate equilibrium equation: K®.a® =F® —R*. Term R® is expressed linearly as

a function of soil reaction P°. Then, using the influence matrix, we express the soil reaction as a

function of settlement (6). Finally, the ultimate formulation of the problem is obtained by writing the
equality at each node between soil settlement and plate vertical displacement:

e S -1 e ext
K*+T(T, ) G)a"=F @
Where:
e T’is the transfer matrix enabling R®to be expressed as a function of P°.

e Gis the transfer matrix allowing the transition from S to a®, by writing equality at each
node between settlement and plate vertical displacement.

Solving this system allows evaluation of the generalised displacement vector and thus the nodal
variables associated with each mesh element. This makes it possible to calculate:

e Plate deflection w at any point and thus soil settlement at any point S .

e Soil reaction at any point:

ES - (linf ylg (8)

e Bending moments in the plate, that can be evaluated from the displacement field in each

element:
2 2
M = El 8W+Vaw
(L-v2) oxz oy
El (o2w 02w
M, = v ©)
(1-v2)l ayz  oxe
2
Y I i
(1-v2)\ oxy

It should be pointed out that the moments are only calculated inside each element (at the
integration points and not at the nodes) owing to the “nonconforming” nature of the elements used,
which cannot guarantee the continuity of forces when passing from one element to another.
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1.2.3. Processing of certain special cases

1.2.3.1. Unsticking of plate

The previous calculation is valid assuming that the plate remains perfectly stuck to the soil. As the
soil cannot generate tensile forces, the corresponding nodes must be considered to be “unstuck” if
negative reactions are obtained (see Figure 1.12 below). This can be done with the help of an
automatic iterative calculation, with an unsticking criterion defined by the user.

For the nodes declared as “unstuck”:
e plate displacement is no longer equal to soil settlement (see Figure 1.12 below);
e soil reaction at these nodes is nil.

If the plate is resting on an elastic multilayer medium, appropriate reprocessing of the influence
matrix (6) enables these new conditions to be taken into account automatically.

The automatic unsticking process also applies if the plate is resting on a distribution of surface
springs. In this case, appropriate reprocessing of stiffness matrix 59 consisting in cancelling the

terms equivalent to the springs which “unstick” enables these new conditions to be taken into
account.

— Soil reaction

-= Plate deflection o
14 71— Soil settlement Unsticking ~ —— 0.002

Soil reaction (kPa)
Settlement (m)

0 5 10 15 20 25 30

* axis (m)

Figure 1.12 : Plate unsticking - Example

1.2.3.2. Limitation of soil reaction
In order to extend the model beyond the supporting soil elastic domain, we introduced criteria for
local limitation of the pressures at the Soil — Plate interface. This can be done with an automatic
iterative calculation, provided there is a "plastification” criterion at the soil-plate interface.
At the nodes declared to be “plastified”:

¢ soil settlement is no longer elastic, but is still equal to plate vertical displacement;

e soil reaction is equal to the plastification boundary pressure (given by the user).

This process applies both to a support defined as an elastic multilayer medium and a support
defined as a distribution of surface springs.
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1.2.3.3. Taking account of an outside load applied to the soil

This involves dealing with the case of an outside load applied directly to the soil (see Figure 1.13
below). A typical case is that of nearby backfill which disrupts the soil/plate interaction. This can be
taken into account by adapting relation (6):

§ =linf-(Es) +§ext (10)

Where §e"t designates the settlement produced at each node by the outside load considered.

This function can only be used on a support defined as an elastic multilayer medium.
Load on plate
Load on soil

Plate

e

Elastic multilayer medium

Figure 1.13 : Taking account of an outside load applied directly to the soil

1.2.3.4. Taking account of an initial stress in the soil

This involves dealing with the cases of structures placed at the bottom of an excavation (see
Figure 1.14 below). The assumption adopted consists in ignoring “recompression” settlement under
loads less than or equal to the initial weight of earth. This can be taken into account by adapting
relation (6):

s-T [ -o) (11)

Figure 1.14 : Taking account of an initial surface stress - Example
This function can only be used on a support defined as an elastic multilayer medium.

I.2.4. Taking account of symmetries
Any symmetry condition is implicitly assumed to be valid for the plate, for the soil and for the load.
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I.2.4.1. Case of symmetry on one or two planes
This concerns the case in which the “plate + soil + load” system comprises one or two vertical
planes of symmetry.

In the case of a plate on supports or springs, this type of condition is simply managed by blocking
rotation around the horizontal axis generating each plane of symmetry.

In the presence of an elastic medium, blocking rotations at the plate remains necessary but not
sufficient. When constituting the soil influence matrix, it is also necessary to take account of the

fact that settlement s; at node "i" under the effect of load "j" is in fact the result of a combination of
load "j" and its symmetries, as shown in the following figure.

Plang> of symmetry

1

-——

F=—mAd== =k =
F==A-=-=="=-=-=-=---

L 4

Plane of symmetry
Figure 1.15 : Schematic representation of the symmetry condition with respect to a plane

1.2.4.2. Axisymmetry (or symmetry with respect to an axis)
This symmetry condition is appropriate for the case of a circular plate subjected to axisymmetric
loading. Taking account of this condition means that particular models must be adopted.

In cylindrical coordinates, the equilibrium of the plate is governed by the following equation:
d'w 2d°w 1d*w 1 dw (1-v2)
7 R S +_3_:q(r)—
dr rdr® r°dr° r’dr El
This equation can be resolved by introducing finite element discretisation. For this, the Kirchhoff
model is adopted for circular plates with “annular’ elements having 2 nodes and 4 degrees of

freedom, as shown in the following figure. Any outside load is also axisymmetric: uniform annular
surface loads between two given radii and annular linear loads at a given radius.

(12)

40z w,6 w,, 0,
,/T\ (T\
;
-] - ® ®------- >
ri r2

Figure 1.16 : Kirchhoff model for circular plates
with “annular” elements having 2 nodes and 4 degrees of freedom

If the supporting soil is input as an elastic multilayer medium, direct numerical integration of the
Boussinesq formulas is used to evaluate the influence coefficients and the constitution of the soll
flexibility matrix.

The representation by equation and the solution principle are identical to those presented for the
general 3D case. The size of the system to be solved is 2n x 2n, where n is the number of
“activated” nodes.

All the functionalities previously presented also apply in axisymmetry: unsticking/plastification,
deactivation (in annular zones), surface/linear, springs, etc.
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This calculation leads to the following results:
o deflection and settlement expressed as a function of r (distance from the axis of symmetry
02z2);
e soil reaction as a function of r (defined in annular sections);
e the forces in the plate: radial moment (M;), tangential moment (M;) and shear force (T,).

It should be noted that the one-dimensional nature of the forces makes it easy to evaluate them
directly by integration of loads and reactions applied to the plate.

1.2.4.3. Plane deformations
This framework is suited to the case in which bending of the plate can be ignored in one direction.
this requires the adoption of special models.

In plane deformations, plate equilibrium is governed by the following equation:

d'w (1-v?)
dx* =a(x) El

The plate is assumed to be infinite in direction (Oy). Its behaviour can be characterised by the laws
of thin beams theory. For this, we introduce discretisation into beam elements with 2 nodes and 4
degrees of freedom as shown in the following figure. Any outside load is also “infinite” in direction
(Oy): uniform surface loads between two given X-axis points and linear loads at a given X-axis
point.

(13)

A Oz W1791 W2,92
NN
Ox
R BT ® ®------- >
x1 X2

Figure 1.17 : Discretisation into beam elements of 2 nodes and 4 degrees of freedom

If the supporting soil is input as an elastic multilayer, the principle of the Steinbrenner model is
adapted to the case of a continuous load (along Oy). For this, we can start with formula (2) with B
tending towards infinity. Settlement produced in a layer between depths d1 and d2, under the edge
of a continuous load of width L, can thus be expressed:

Porvz = q—EL((l— v2(R(d,)-F(d,)+@-v-2v2)F,(d,)- F,(d,))) (14)
Fl(D)=£|”(1+%J and FAD):&%arctan(%) (15)

The representation by equation and the solution principle are identical to those presented for the
general 3D case. The size of the system to be solved is 2n x 2n, where n is the number of
“activated” nodes.

All the functionalities previously presented also apply to plane deformations: unsticking /
plastification, deactivation (in continuous zones), surface/linear, springs, etc.

This calculation can be used to obtain deflection, settlement and reaction at any point, as well as
the forces in the plate: a shear force Tx and a bending moment Mx.

The one-dimensional nature of these forces makes it easy to evaluate them directly by integration
of loads and reactions applied to the plate (which limits the influence of precision as linked to the
mesh density).
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1.2.5. Validity limits

The TASPLAQ module underwent an in-depth validation study first of all concerning the model
chosen for the plate and then concerning the general approach considered to take account of the
supporting soil. This study showed that in the context of the model validity domain, the results
obtained are very similar to those resulting from complete three-dimensional finite element
processing.

1.2.5.1. Validity of the Kirchhoff model

The Lagrange equation governing plate equilibrium results from the Kirchhoff model which
assumes the thin plates assumption to be valid. It should be pointed out that this assumption
consists in ignoring deformations due to shear forces, which remains valid as long as the plate
thickness is low by comparison with its other dimensions.

1.2.5.2. Validity of the Boussinesq model

The calculation of the supporting soil deformations in TASPLAQ is based on the generalised
Boussinesq model. This consists in assuming that the stresses propagate in the same way in the
case of a multilayer as in the case of a homogeneous semi-infinite medium. The validity of this
assumption requires low stiffness contrast between the different layers, given that it however
remains valid in the case of a deformable layer above a stiffer layer. On the other hand, the case of
a relatively stiff layer above a deformable layer cannot be processed in this way and is therefore
excluded from the model, with the exception of certain special cases which will be dealt with
subsequently.

The various validation tests carried out with respect to complete 3D finite element calculations,
showed that the specific resistance of the structural element (plate) considerably attenuates the
impact of the Boussinesqg model limitation.

1.2.5.3. Special case of a surface base layer

The presence of a low deformability base layer on the surface may limit the validity of the
TASPLAQ method, owing to the unsuitability of the Boussinesq model in this particular case. One
of the ways of overcoming this limitation is to integrate the base layer into the body of the plate,
defining an equivalent inertia for the “plate + base layer” assembly. This leads to a more precise
displacement and it is also possible to work back to the loads in the plate from those calculated in
the equivalent medium (plate + base layer) by “dishomogenising” it.
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This chapter presents:

¢ the Tasplag module input parameters.

Some zones can only receive data that make physical sense (for example, a Young’s

modulus must always be strictly positive).
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The Tasplag calculation parameters input window consists of 9 separate tabs, including one
that is optional (manual management of unsticking/plastification of nodes). The data to be
entered in each tab sometimes depend on certain choices made by the user: for example,
the data to be filled out for a 2-dimensional calculation with plane deformation will not be

strictly the same as for a 3-dimensional calculation.

the results provided by the Tasplaqg 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 covered in part 1.4 of the manual.

.3.1. Notations and units

1.3.1.1. Notations and sign conventions

Parameter Representation Sign convention
Rotations and moments 6, M Trigonometric direction
Plate deflection w Positive downwards
Soil settlement Tass Positive downwards
Shear forces T Positive upwards
Vertical load (distributed or q. F Positive downwards
concentrated)
Soil reaction, interaction pressure rp Positive upwards
Stiffnesses C, K Always positive
Stresses o Positive in traction
Table I.1 : Notations and sign conventions
1.3.1.2. Units

Parameter Unit

Lengths and coordinates m

Point vertical force F kN

Moments M kKN.m/ml

Shear forces T kN/ml

Soil reaction, surface loads kPa

Displacements (deflection w, settlement s) m

Rotations rad

Young’s modulus E kPa

Surface stiffness / reaction coefficient kPa/m

Point translation stiffness KN/m

Point rotation stiffness kN.m/rad

1.3.2.

Table 1.2 : Units

“Parameters” tab
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3 Parameters | o Layers | o Plate | & Deactivation | & Distributed loacis | & Linear ioads | & Point loads | o Unsticking / Plastification | & Mesh |

General mode:

@ 3dimensions @

@ 2dimensions @

Framework

Xp (m) ¥ (m) £

v}
Plate Iocation [ 0.00] ][ o0.00[ 2] n,n‘:|@

2Zp (m)

Pt cevation

Plate/support interface

Unsticking threshold (kPa) [ 5[]
Flastification thrasnold (kPa) 2000] 2]

([0 Unsticking/autematic plastification

[ Modify advanced parameters

Recovery of stiffness matrix (]
Save matrix (]
(——
Wanual input of unsticking/plastification of the plate ]
Direct resolution (4]

o

Figure 1.18 : “Parameters” tab

1.3.2.1. "General mode” frame

General settings

e State whether the calculation is three-dimensional or two-dimensional,
e for a 2D calculation, specify whether it is an axisymmetry or plane deformation calculation.

Depending on the type of calculation chosen, Tasplaqg will ask for different settings in the following

tabs.

1.3.2.2. “Framework” frame

This will be used to define the local coordinates system of the plate.

The general case comprises 2 coordinates systems:

o the reference coordinates system (OyX,,0,Y0,0,2,), in which the plate will be situated, as

well as the external loads applying directly to the soil;

o the local coordinates system (Ox,Oy,0z) associated with the plate, in which the mesh and

the various characteristics will be defined. This coordinates system is such that plane
(Ox,0y) is parallel to plane (Oyxy,0,Y,). It can thus be perfectly defined with the help of

two parameters:

v' coordinates (xp : yp,zp) of point O in the reference coordinates system. Caution: Z, is

the project reference elevation.

v angle 6, of axis (Ox)with respect to axis (O,X, ).

It should be noted that point O, also acts as the reference when defining the dip angles of the

layers when the soil is defined as a non-horizontal multilayer.
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Designation Unit Default Display condition Mandatory Local checks
value value

Xo, Yp: coordinates in

the global coordinates Only if no symmetry. Else

system of the origin of m 0.00 value set at 0 (no modification Yes -

the plate local possible)

coordinates system

Z,: project reference
elevation (elevation of m 0.00 Always Yes -
base of plate)

Only if no symmetry. Else

Theta (0) ° 0 value set at 0 (no modification Yes -
possible)
Possible choices:
"None", "Along
Symmetries - None | Always Yes Ox", "Along Oy",
"Along Ox and
Oy"

Table I.3 : “General setting” tab: “Framework” box

The following help diagrams are available (click the |Q| buttons) to illustrate the definition of the
plate coordinates and the choice of symmetries applicable to each project:

5] Help for the definition of the plate coordinates x
Ov
Y Plate

ot

Ox
Xp (Global coordinate
system)

Figure 1.19 : Help diagram for defining plate coordinates

o

[l Symmetry condition choice help x

Global coordinate system = local

Oy Oy

Modelised
plate plate

/ Global coordinate system = local

oy

Modelised
plate

i
Ox

Figure 1.20 : Help diagram for choice of symmetry

1.3.2.3. “Plate support interface” frame

This box contains the parameters defining the soil behaviour on the surface and at the
plate/support interface. They are only used in the calculation in the case of a plate on supporting
soil and only if “unsticking/automatic plastification” calculation was requested.

e Unsticking threshold: ultimate tensile stress at the Soil-Plate interface, beyond which the
corresponding nodes are considered to be “unstuck” (if the “automatic” calculation mode is
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ticked). In the event of unsticking, the soil reaction at the “unstuck” nodes is nil and soil
settlement and vertical displacement of the plate at these nodes are no longer equal.

Plastification threshold: ultimate compression stress at the Soil/Plate interface, beyond which
the corresponding nodes will be considered to be “plastified” (if the “automatic” calculation
mode is ticked). In the event of plastification, soil reaction at the “plastified” nodes is imposed
(equal to the plastification threshold), but soil settlement and plate vertical displacement are
still equal.

In the case of “plate on surface springs” type calculations, these thresholds are automatically used
by the programme to manage unsticking/plastification of surface springs. In this case, these
thresholds are defined as follows:

Unsticking threshold: ultimate tensile stress of the surface springs, beyond which the
corresponding elements will be considered “unstuck” (if “automatic” calculation mode is
ticked). In the event of unsticking, the surface stiffness under the “unstuck” elements is
cancelled.

Plastification threshold: ultimate compression stress of the surface springs, beyond which the
corresponding elements will be considered to be “plastified” (if “automatic” calculation mode is
ticked). In the event of plastification, the surface stiffness under these elements is replaced by
a constant reaction equal to the plastification threshold.

Designation Unit Default Display condition Mandatory Local checks
value value

Unsticking threshold kPa 5 Always Yes 20

Plastification

threshold kPa 2000 Always Yes >10

Unsticking/automatic

plastification (as a

function of the above Unticked Always Yes -

unsticking and

plastification criteria

1.3.2.4. “Advanced parameters” frame

Table I.4 : “Parameters” tab: “Plate/Support interface” box

By default, the “Modify advanced parameters” box is unticked. If ticked, the “Advanced parameters”
frame appears (see Figure 1.18).

e Recovery of stiffness matrix: this option is used to recover the influence matrix, (assumed
to be already saved) from a previous calculation. This option offers a considerable time
saving in the case of a system with several load cases.

e Save matrix: used to save the soil influence matrix for a later calculation. This option is
useful in the case of a system with several load cases for example.

e Printing type: controls printing of the results file. This choice only concerns the data
summary:
v reduced printing: brief data summary;
v detailed printing: detailed data summary.

e Manual input of unsticking/plastification of the plate: when the box is ticked, an additional
"Unsticking / Plastification" tab appears (see chapter 1.3.9). This tab can be used to force
unsticking/plastification of a given zone at the soil/plate interface (manual definition by the
user of the nodes to be declared as unstuck or plastified).

e Direct resolution: this option controls the direct or iterative resolution mode of the global
system of equations in the case of a plate on a multilayer medium.
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Designation Unit Default Display condition Mandatory Local
value value checks
Recovery of stifiness - Unticked Always Yes -
matrix
Save matrix - Unticked Always Yes -
. Detailed
Printing type - printing Always Yes -
Manual input of
unsticking/plastification of - Unticked Always (a. new tab Yes -
appears if ticked)
the plate
Direct resolution - Ticked Always Yes -

Table .5 : “Parameters” tab: “Advanced parameters” frame

1.3.3. “Layers” tab

This second tab is used to enter parameters concerning behaviour of the soil when defined as an
elastic multilayer.

$§ [ Parameters [ O Layers | O Piate | o Deactivation |  Distributed loads | o Linear loads | o Point loads | O Mesh |
i

ZWI Layers data
=1 Reference elevation : 0.0 m Soi layers definit
Zonee Eeo

W Name Colour = e N Sope oy

! Layer | | 1,00E04 038 0200 1,000
i T eecE—— £ oo o a0
3 -100m
I @@ & [ ]l

nitial

¥ Intial surface stress (kPa) IE (] Définition d'un module de rechargement

Rapport £ JE, (sans unkté

External loads on soil

¥ Activate external loads

Load# 25 v Z U Ly, 5
. [m} [m [ml [m} ] il [kPa]
3 1 | 3,00 2,00 1,00 5,00 3,00 25,00 0,00
2 | 10,00] 3,50 1,00 5,00 3,00 25,00 50,00
] -350m
opt
symb omination visite [ a &[4l
= o @ ||| oo vew
@ Top view (lecal) Caleulation —————————————————
l Charges extérieures il © Side view, Oyz plane @ { (G seereams)
\EiSeeeatny)
o _. [¥l|| @ side view, 0xz plane

Figure 1.21 : “Layers” tab: case of a 3D model

1.3.3.1. “Soil layers definition” frame
Soil layers definition is not a mandatory step in Tasplag: in the case of a calculation on elastic
supports only, for example, soil layers are not defined (see example 1 in this manual).

The following table describes the soil parameters to be defined for each layer:

Designation Unit Default Dlsp_lgy Mandatory Local
value condition value checks
) . 1 m under Strictly
IZ;"";' elevation of base of m base of layer Always Yes descending
y above values
Esoi: Young’'s modulus of )
layer concerned kPa Always Yes v>0
v: Poisson’s ratio - - Always Yes 0sv<05
Slope-x - 0.00 Always Yes -
Slope-y - 0.00 Always Yes -

Table 1.6 : Soil layer parameters
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The “slope-x” and “slope-y” dip parameters designate the X and Y dip of the base of the layer
concerned. The elevation of the base “Zbase” thus defined is taken at the reference coordinates
system origin Oy. These conventions are illustrated by the following two help diagrams |g|

(@ aide Tasplag (|
Oz Repére global
% HEERDE RN Ox
T neeud «i » !
| Pente-x
Figure 1.22 : Help diagram for layer dip along x
(@ nide Tasplag [N
0Oz Repére global
% [T T T T T[] O
neeud « i » !

Pente-y

Figure 1.23 : Help diagram for layer dip along y

It is important to note that the use of symmetries is incompatible with a dip value other than zero.
The initial surfaces stress for the model should be input under the soil layers definition table:

Designation Unit Default Dlsp_lgy Mandatory Local
value condition value checks
Initial surface stress kPa 0 Always Yes -

Table 1.7 : Definition of the initial surface stress

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 for another Foxta project.

Use of the soils database is described in detail in part C of the manual.
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1.3.3.2. “External loads on soil” frame

In addition to the pressure(s) exerted by the plate, the soil can be subjected to “direct” external
loads. These loads are assumed to be rectangular in shape, positioned and oriented in the global
coordinates system. The following figure describes the overall layout of the problem:

External loads on

External loads on soil
plate

\

/N
K. Vi

Plate

Figure 1.24 : Plate: Overall layout of the problem {Plate + Soil + Ext. loads}

The “Activate external loads” box is unticked by default. If ticked, the external loads definition table
appears (see Figure 1.21).

1.3.3.2.1. Input of external loads (for 3D models)
The data to be input vary according to the type of project chosen in the first tab:

e For a 3D project, each load is characterised by the coordinates of its “bottom-left” corner
(X, Y., Z)), its dimensions (width LX; and length LY,), its orientation (6,), as well as by its

load density (q,). The following help diagram, which is available in the software, illustrates
these parameters.

11 Load definition help S

Oy

Plate

K
é:‘\\‘\ st
M

&

Load on soil

C : 1 Ox
Xp X, (Global coordinate
system)

Figure 1.25 : Help diagram for defining external loads in 3D

e [For a 2D project, each load is characterised by the coordinates of its end in the coordinates
system (X, Z;), its width L, and its load density (q;). The following help diagrams, which are
available in the software, illustrate these parameters.
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{5 Load definition help

Oz

A

Plate

Z, : plate elevation

X

X,

Ox

\L‘I

Load on sUL/

Z, : load elevation

L

Figure 1.26 : Help diagram for definition of external loads
in the case of a 2D project with plane deformations

{51 Load definition help

Oz

A

Plate

Z,: plate elevation

X

X

Ox

\L‘I

Load on mL/

Z, : load elevation

£

Figure 1.27 : Help diagram for definition of external loads
in the case of an axisymmetric 2D project

It should be noted that the external loads in 3D are not necessarily oriented parallel with the Ox
and Oy axes: they can be placed at any angle with respect to these axes.

The following 2 tables identify the data to be input for the 3D and 2D models respectively.

Designation Unit Default Dlsp_lz_ay Mandatory Local
value condition value checks
X:, Y., Z;: coordinates of
reference corner of
. m - Always Yes -

rectangle in global

coordinates system

LX, m 100 | Only in 3Dy >0
mode

LY, m 1.00 Only “in 3D Yes >0
mode

o Only in 3D
Theta 0, mode Yes
dr kPa - Always Yes -

Table 1.8 : Parameters for defining external loads on the soil in the case of a 3D model
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Designation Unit Default Dlsp_lgy Mandatory Local
value condition value checks

X, Z;: coordinates of
reference corner of

. m - Always Yes -
rectangle in global
coordinates system
L,: m 1.00 Always Yes >0
ar kPa - Always Yes -

Table 1.9 : Parameters for defining external loads on the soil in the case of a 2D model

This tab has a Wizard button @ to help with definition of loads for the 3D models (see chapter
1.3.3.2.2).

To show a particular load, select a row on the table of loads: a green border then appears around
the corresponding load on the graphic representation in the left-hand part of the window.

5

OF

L z(m]

X (M)

) | A . 4

Y (m)

)5

0 10 20 30 a0 50 80 70 0 i 2 3 4 5 6 7 8
Figure 1.28 : Examples of display of an external load on the soil

1.3.3.2.2.  Wizards for definition of external loads (for 3D models)
When defining a project in 3 dimensions and to make it easier to define “usual” loads, this tab has
an “External loads wizard” button @ for simple definition of:

e a uniform circular load;

e 0Or a uniform annular load;

e or a 3D embankment-type load.

Figure 1.29 illustrates the different wizards available:
¢ choose the type of load;
¢ fill out the various input fields;
e click button.
The use of the windows for the various loads is explained in the following sub-chapters.

Note: several wizards can be used, or the same Loads wizard can be used several times in the
context of the same Tasplaq calculation.
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S Loads wizard for Taspl

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

X

r Preci

This tab allows to create the equivalent of a lead ©
@ with a circular shape
@ with a uniform density
try r Preview
~
Yam
Za(m [ oo3]
Y
E
o 4
rMesh
oenary e [ om[3]
\: Transfer :l {{ Copy parameters ) (Faste parsmeters )

Figure 1.29 : Automatic loads (wizards)

Wizard: "Uniform circular load"

This wizard is used to generate a group of rectangle-shaped loads equivalent to a uniform circular

load.

The following data must be input:

Designation Unit D\gﬂgt cghsdpilt?gn Ma\?;z\';ory Local checks
Egé?éiﬁag)e(é ’o\f(lzi,isz If)c.entre m 0.0.0) Always Yes )

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

Load Density kPa - Always Yes >0

Table 1.10 : Parameters for “Uniform circular load” wizard
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?m Loads wizard for Tasplag X

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

r Precisions
This tab allows to create the equivalent of a lead ©

@ with a circular shape
@ with a uniform density

etry - Preview
wm [ owg] e e

ae [y - =
wosw [ weg] !

o %

rMesh——MM T T
SIINETTD —_————
vensty b)) [ s00o[T]

L o) (Gamp—
Figure 1.30 : Wizard: "Uniform circular load"

The generation of rectangular loads representing the circular load and calculation of their
properties X;, Y., Z, Lx, Ly, 0, and g, are activated by clicking the button:

$§ | Parameters |0 Layers | o Plate | o Deactivation | o Distributed loads | o Linear loads | o Point loags | o Mesh |
i
Soillayers defin
1 z, E.
Nai Colo ol Sloy Slof
W me ur s = v pex pe-y
1 Layer 1| 10,00 1,00E04] 035 0,200 1,000
|
o
=
@@ o[ %
]
Inital st
Initial surface stress (kPa) RNE (] Définition dun module de rschargement
Rapport £, JE, (sans unité)
L ufto
External loads on soil
) Activate external loads
Y, Ly, 8,
] Load# % . Z % . ' & Group
i m] ™ m m Im r (kPa) I
1 079 -10,00 0,00 1,4 0,11 0,00 50,00 1 ~
2 224 5,89 0,00 452 03 0,00 0.00 1
3 364 5,56 0,00 7.27] 0,5 0,00 50,00 1
| 4 -5.04 -2.01 0,00 10,0 075 0,00 50,00 1
g
5 522 528 0,00 124 [ 0,00 50,00 1
6 73 733 0,00 14,76 1,10 0,00 50,00 1
7 5,24 523 0,00 16,52 12 0,00 50,00 1
5 B -2,04 5,00 0,00 121 1,35 0,00 50,00 1
10 = 5 omens ™ 5 s 85 EC| 000 1811 1.4 000 50,00 [ .
o
QSR & sl
\ &, .
= «f| BRRIEE |@emw o[ [l
@® Top view
[ | Charges extérieurss ] @ Top view (local) Caleulaion ———————————————
e e E { 3 Start calculation ) (s See res
(2 seeres
= peaptia & (|| @ side view, Oxz piane —

Figure 1.31 : “Layers” tab — External loads — After “Uniform circular load” wizard
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Wizard: Uniform annular load

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

il Loads wizard for Tasplag X
|‘ Uniform circular load r Uniform annular load ] 30 embankment-like lnad |
r Precisions
This tab allows to create the equivalent of a load :
@ with an annular shape
@ with a uniform density
Gi try - Preview
Xa [ oofZ]
~
s [ om[3]
s [ ow[d]
Radius (m) 1w0[3]
rMesh
Density (kPa) 100,00
L Cumm) ()

Figure 1.32 : Wizard: "Uniform annular load"

The data to be input are as follows:

Designation Unit ?gliuelt cE))LSdpilt?gn Ma\r/flﬁteory Local checks
(I?:cl)?c;iﬁagég ’o\lf?:'eﬁ?r)é of ring m 0.0.0) Always Yes )

Mean Radius of ring m - Always Yes >0
Thickness of ring m - Always Yes >0
Subdivisions - 20 Always Yes 23

Load Density kPa - Always Yes >0

Table 1.11 : Parameters for the “Uniform annular load” wizard

Generation of rectangular loads representing the annular load and calculation of their properties X;,
Y., Z, Lx, Ly, 6, and q,, are activated by clicking the button:
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$ [ @ Parameters [0 Layers | 3 Plete | © Deactivation | & Distributed ioads | & Linear loads | @ Point loacls | @ Mesh |
i

Layers data

Soi leyers definit

=
15
Zisse Esc
Nar Color Slog Sioy

e me ur o = v pex pe-y

1 Layer 1| -10,00] 1,00E04) 0,35 0,200] 1,000
o
=

+
I

@@ o i i)

Initial

Initial surface stress (kPa) IE (] Définition d'un module de rechargement

| : Rapport, e (sans uneé

External loads on
¥ Activate external loads

. Load# % Y = p e & & Group

5 il m i n il o 1xPa] L
1 951 0,0 0,00 1,00 3,13 900 100,00 1 ~
2 9,07 28 0,00 1,00 BE 27,09 100,00 1
3 774 552 0,00 1,00 3,13 45,00 100,00 1
4 56 764 0,00 1,00 BE| 300 100,00 1

. 5 301 902 0,00 1,00 3,13 81,00 100,00 1

15 5 0,08 851 0,00 1,00 BE| 59,00 100,00 1
7 288 907 0,00 1,00 313 17,00 100,09 1
B B 774 0,00 1,00 BE| 135,00 100,00 1

-0 = 0 T = B 764 565 0,0 1,00 EXE 153,00 100,00 1 J
P
Symb. Nomination Visible |2} a ‘ i ‘”‘?ﬂ‘:
= v @ @ Topview

@ Top view (local) Calculation

[ | Charges extérizures. ¥ © Side view, Oyz plane E { % Start calcutation ) (= See resuls )

¥l | © side view, Oxz plane:

Figure 1.33 : “Layers” tab — External loads
- After “Uniform annular load” wizard

Wizard: 3D embankment-like load

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

An example of this type of load is given below, illustrating the general case (different load value at
each of the 4 points A, B, C and D).

10m I 15m |
100 kPa 100 kPa ! ‘

75 kPa
D C 50 kPa

.
)€

Ly =15m
> 0€
w
>C
oO¢

[e,

75 kPa ‘ ‘
50 kPa

25 kPa 25 kPa

D C
Figure 1.34 : Example of 3D embankment type load

W C
@]
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The corresponding definition in the wizard is as follows:

m Loads wizard for Tasplag X

( Uniform circular load I Uniform annular load T 3D embankment-like h)ad]

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

4@ with a rectangular shape
@ with a trapezoid density

P
X, (m)

g (m)

2, (m)
Length Lx {m}
Width Ly (m}

Orientation (%)

r Mesh

i

N

e

Density in A (kFa) 100,00
Dansty 0 )
S

Density in C (kPa) 25,00

- (s Gammem)
Figure 1.35 : Wizard: "3D embankment-like load"
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Designation Unit Default D'SF’."?‘V Mandatory Local checks
value condition value

Point A (XA, Ya, ZA):

Coordinates of lower-left m - Always Yes -

corner of embankment

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

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

0 : Orientation ° - Always Yes -

N,: Subdivisions along X -- 10 Always Yes >2

N,: Subdivisions along Y -- 10 Always Yes 22

Load density at A kPa - Always Yes At least one of the 3

Load density at B kPa - Always Yes values must be other

Load density at D kPa - Always Yes than zero
Automatically

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

The generation of load rectangles representing the “3D embankment”
their properties X, Y., Z;, Ly, Ly, 6; and q;, are activated by clicking the

Table 1.12 : Parameters for “3D Embankment-like load” wizard

type load and calculation of

button:

$ (@ Parameters [ O Layers | = Piste | o Deactivation | © Distriouted loads | & Linear lasels | o Paint loads | o Mesh |
5 Layers data
- Soillayers definiion
z E,
o base "sail
= W Hame Colour o = v Slope-x Siope-y
1 Layer 1 [ 10,00 1,00E04| 0,35 0,200 1,000
= P e — 500 oo v oo
=
~
55
@@ &a [l
1 Inttal stress
Initial surface stress (kPa) [ ow[Z] () Définition un module de rschargement
o]
Rapport E, JE , (sans unité
I External loads on sol
[ Actvate external loads
"~ Load# % Yo % X L 8 % Group
m im im ml m] rl kPa] ]
73 55 521 0,00 1,00 1,50 20,00 5,25 1 ~
=1 74 04 662 0,00 1,00 150 20,00 53,79 1
75 25 20 0,00 1,00 150 20,00 5125 1
& 76 401 9,44 0,00 1,00 1,50 20,00 28,75 1
77 250 1088 000 100 150 2000 48,25 1
78 2,99 12,26 0,00| 1,00 1,50) 20,00/ 43,75 1
& 78 2,41 1367 0,00 1,00 1,50 20,00 41,29 1 @}
T a0 1% 15,0 0,00 1,00 1,50 20,00 25,75 1
) = 4 optons oo 12 81 752 274 0,00 1,00 1,50 20,00 56,25 1 v
symb B visibie |} a & & mlal
= — w ® Top view
@ Top view (local) Caloulation ———————————————
B Charges extérieurss o © Side view, Oyz plane \z‘ { or=r=rs)
— _ || ©site view, oxz plane -
] . bk ” " H 93 H
Figure 1.36 : “Layers” tab — External loads — After "3D embankment-like load” wizard
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Modification of aload group

Selecting a line in the list places a green border around the graphic representation in the left-hand
part of the screen and gives access to the selected load group modification wizard ‘ﬂi

@rd for Tasplag - Modification of thegrnE e

|f Uniform circular load | Uniform annular load [ 30 embankment-like load ]

Figure 1.37 : Loads wizard for Tasplag — Example of modification of group n°1

1.3.4. “Plate” tab

The plate properties are assigned by rectangular areas. Each area is characterised by its Young’s
modulus "Epae”, its Poisson’s ratio "v" and its thickness "h".

This step is mandatory. At least one area must be defined in the case of a plate with homogeneous
characteristics.

1.3.4.1. Definition of mechanical characteristics of plate

The areas created are bounded by a red line in the application graphics.

When one wishes to define a small area with different characteristics inside a larger area, the
larger area should be defined first and then the smaller area with its different mechanical
characteristics. The characteristics of the small area “overwrite” and replace those previously
defined.

In addition, the fact of allocating characteristics to a deactivated area (see “Deactivation” tab) has
no impact on the calculation, because the area is deactivated.

% [ Perameters | & Layers | & Piate |_ Deactivation | & Distribuled loads | & Linear Ioads | & Poirt loads | & esh |

Mechanical characteristics

Plate mechanical characteristics

St

E
e Xmin Xmax Ymin Ymax plate » h
[m] [m] [ml [m] [kPa] [m]

[ 1] 0,00 10,00 0,00 16,00 3,00£07 0,00 0,80]

[

o

o1

SANARANNRINRRINNRNRARRNNNN

¥ (m)

EE &l #|lmsl]

Calculation

(]| Gz o | (2]
Figure 1.38 : “Plate” tab
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Below is a summary of the parameters to be input:

Designation Unit Default Dlsp_lgy Mandatory Local checks
value condition value

Xmin: start of area
X-axis m Always Yes >0
Xma_x: end of area m Always Yes > Xmin
X-axis Cover the

in: whole plate i
Ymin: start of area m p Only in 3D Yes 50
Y-axis mode
Ymax: end of area Only in 3D .
Y-axis m mode Yes > Ymin
Epla’(e:Young’S _
modulus of plate kPa Always Yes >0
v: Poisson’s ratio - - Always Yes 0<v<05
h: plate thickness m - Always Yes >0

Table 1.13 : Definition of mechanical characteristics of the plate

The “Plate” tab comprises several wizards: 2 wizards to help the user create geometrical shape
plate areas (“Circular plate” wizard and “User-defined plate” wizard, available in 3D only), and 1
wizard to define the plate modulus in the case of a combined section.

1.3.4.2. "Circular plate” and "User-defined plate" wizards

For 3D projects, the plate creation wizard is available by clicking the E‘ button. This wizard can be
used to define one or more additional plate areas, either circular or user-defined, and transfer them
to the project.

This wizard comprises two tabs, described below.

“Circular plate” tab

This wizard is used to generate a group of rectangular areas equivalent to a uniform circular plate
area.

The data to be input are as follows:

Designation Unit D\gﬁgt cginsdpilt?gn Ma\l;n;:j;ory Local checks
oentroofcidls | M| @0 | Aways | ves :
Radius of plate area m 0 Always Yes >0
Subdivisions’ - 10 Always Yes >0
Epiate: YOung’s modulus kPa Always Yes >0

v: Poisson’s ratio - Always Yes 0<v<05
h: plate height m Always Yes >0

Table 1.14 : Parameters for the “Deactivation circular” wizard
* Subdivisions: Constant N. The number of subdivisions will be Nr=2 x N + 1
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i1 Plate assistant for Tasplaq

Circular plate | User-defined plate |

x

~Geometry P
we [ ex[g]
Radius (m) F"i
i
‘ |
I : |
[ it |
[ 1, |
| T x
|
- Mesh - I |
serte . -
.
"

“User-defined plate” tab

Figure 1.39 : Circular plate wizard

This wizard is used to generate a group of rectangular areas equivalent to a plate of the configured

shape.

The data to be input are as follows:

Designation Unit szfﬁuelt cginsdpilt?gn Ma\?;z\teory Local checks
o S 0 | w0000 awas | ves -
Number of elements on X - 7 Always Yes -
Number of elements on Y - 7 Always Yes -
Epiate: YOoung’s modulus kPa 0 Always Yes >0

v: Poisson’s ratio - 0 Always Yes 0<v<05
h: plate thickness m 0 Always Yes >0

Table 1.15 : Parameters for “User-defined plate” wizard
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(7] Plate assistant for Tasplag ®

\' Circular plate | User-defined plate

~Geometry

1
o

%, (mp

Y (m)

2]

Xg (mp

=
=
2

g (m)

(o] [¢2]

X (m) 10,00

~
Y (m) 16,00

Xg (m)

YD (m) 18,00

-Mesh
Elem. nb. along X.

] [©]

Elem. nb. along ...,

»

Total elem. nb. 9

Bt 3,00E07]

v

o |=
ENIES
2] [¢3]

h

X

-
Figure 1.40 : Wizard for a user-defined plate

Clicking the button will import all the corresponding data into the project and close the
wizard.

Modification of a group of plates

Selecting a line in the list places a green border around the graphic representation in the left-hand
part of the screen and gives access to the selected plate area group modification wizard :

P T T
< Plate assistant for Tasplag - Medification of the group #2 >
| Circular plate | User-defined plate |

Geometry Preview

I EE RN EE R I B R

Figure 1.41 : Plate wizard for Tasplag — Example of modification of group n°2

X, (m) 0,00

! -

1.3.4.3. "Equivalent parameters of a combined section” wizard
The "Wizard for calculating combined sections” is accessed by the button.

This wizard is used to define equivalent mechanical properties, or what can be called
“‘homogenised parameters”, if the plate section is not homogeneous. It should be noted that it may
be useful to resort to this technique in certain specific cases:

e Modelling of a stratified slab consisting of a series of concrete layers with different
mechanical characteristics;

e Taking account of a very stiff base layer (e.g. cemented gravel) by homogenisation with the
concrete layer.

In this wizard, a choice of two contact conditions is proposed:

o Perfect contact: this is represented by continuity of deformation over the height of the
section. The equivalent inertia product is obtained by integration with respect to the global
neutral plane;

e Slippery contact: in this case, there is no continuity of deformation at the interface between
the layers, however the curves are parallel and the equivalent product of inertia is obtained
as the sum of two products of inertia “specific” to each section.
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f11l Equivalent parameters of a combined section >

- Data layers to homogenise

Thickness (m} “oung's Modulus Poisson's ratio

Upperlayer | 025|2| [ 200e07|Z| | 015[C]

Lowerlayer | 080[3| |  150E05[8| | 035/

- Interface between both layers

Slippery

- Homogenised parameters

Meutral axis (from the upper fibre) 0,14

Equivalent product of inertia (kN.m</mi) 6,47E04
Equivalent modulus (kPa) 6,71E0S

Equivalent thickness (m}) 1,05
Equivalent Poisson’s ratio {no unit}
Send values to | Mone 1 W 'C Apply )
| None | ( Close p... )
Row 1
MNew row

Figure 1.42 : Wizard: Equivalent parameters of a combined section

The data to be input are as follows:

Designation Unit Default Dlsp_lgy Mandatory Local checks
value condition value
Thickness m - Always >0
Young’s Yes, for
modulus kPa - Always upper layer >0
- and lower
Poisson’s ; ; Always layer 0<v<05
ratio v
Interface Possible values:
between the - Pasted Always Yes e Pasted
2 layers « Slippery
Neutral axis " Only if
Interface
(from the m -

between both

upper fibre) layers" pasted

Equivalent
product of kN.mz/ml Always -
inertia
Equivalent
modulus
Equivalent
thickness
Equivalent
Poisson’s - Always -
ratio

Values calculated
automatically (non-
kPa Always - modifiable)

m Always -

Table 1.16 : Parameters of “Combined section” wizard
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If Send values to is set to “New row” or a row previously created and selected, the
button can be used to import the data into the project.

Click the (' clse ) button to close the wizard.

1.3.5. "Deactivation" tab

This tab is used to deactivate a group of rectangular zones in the plates thus defined. This in
particular can be used to define joints, non-rectangular plates, multiple separate plates, etc.

This step is not mandatory.

% @ Parameters | © Layers | o Plate | © Deachivation | & Distributed loads |  Linear Ioads | Foirt loads | & Mesh |
- | Zones to deactivate
i ey Xmin Xmax Ymin max
[m] [m] [m] [m]
1 400 6,00 10,00 12,00
=
=
&
oo
on
o
e
vaI
=1 X (m)
- [ 3 4 3 ] 10 12
lements. Options.
Symb. Homination Visible E \:‘ n ™
n |
Plate boundaries m] ' .
® Topview Calculation
ra Disabled areas [ci] \z‘ = "1 \E‘
© Top view (iocal)  Start caleulation ) () See results )

Figure 1.43 : "Deactivation” tab

1.3.5.1. Definition of deactivated zones

Each deactivated zone is assumed to have a rectangular shape and be defined by four
parameters: Xmin, Xmax, Ymin and Ymax. They can be used to determine the perimeter of the
zone along X and Y. Users can easily situate themselves using the graphic representation (Figure
1.43).

The deactivation parameters to be defined for each deactivated zone are given below:

Designation Unit Default D'SP_'?V Mandatory Local checks
value condition value

Xmin: beglnr_ung m 0.00 Always Yes >0

of zone X-axis

Xmax: end of m 0.00 Always Yes > Xmin

zone X-axis

Ymin: beginning m 0.00 Only in 3D Yes >0

of zone Y-axis mode

Ymax: end of m 0.00 Only in 3D Yes > Ymin

zone Y-axis mode

Table .17 : Deactivation parameters

The graphic representation of the plate now takes account of the deactivated zones. These are
white and cross-hatched. When a zone is selected from the list it is given a red border in the
graphic representation.
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The “Deactivation” tab comprises 1 wizard to help the user define geometrical zones that are either
a user-defined shape or circular.

1.3.5.2. "Deactivation" wizard

For 3D projects, the deactivation wizard is available by clicking the button. This wizard is used
to define the zones to be deactivated and to transfer these selected zones to the project. This
wizard comprises two tabs, described below.

1.3.5.2.1.
This wizard is used to generate a group of rectangular zones equivalent to a uniform circular

Circular deactivation

deactivation.
The data to be input are as follows:

Designation Unit Default D'Sp."?‘y Mandatory Local checks
value condition value

Point A (Xa, _YA,): coordinates m (0,0) Always Yes )

of centre of circle

Radius of deactivated zone m 0 Always Yes >0

Subdivisions” - 10 Always Yes >0

Table 1.18 : Parameters for the "Circular deactivation" wizard
* Subdivisions: Constant N. The number of subdivisions will be Nr=2 x N + 1

11 Deactivation assistant for Tasplag x
Circular deactivation ] User-defined deactivation |
Geometry Preview
) ~ F‘Eﬁ
F ]
| |
\ : : |
[ |
[ I
] |
| YA |
|
0 X
! |
L 1
L ]
L ]
N |
E B
L |
i I
Mesh
T D)

Figure 1.44 : Circular deactivation wizard

Clicking the bouton will import all corresponding data into the project and close the
wizard.

Copyright @ Foxta v3 — 2011 - June 2015 Edition 41/173




‘; terrasol

TASPLAQ - User’s Manual Foxta v3

setec

1.3.5.2.2. User-defined deactivation

This wizard is used to generate a group of rectangular zones equivalent to deactivation of the
configured shape.

The data to be input are as follows:

Designation Unit Default Dlsplgy Mandatory Local checks
value condition value

Coordinates of points (Xa,
m 0,0,0,0 Always Yes -

YAI XBI YB! XC: YCv XD: YDv) ( ) y

Number of elements on X - 7 Always Yes -

Number of elements on Y - 7 Always Yes -

Table 1.19 : Parameters for the "User-defined deactivation” wizard

m Deactivation assistant for Tasplag X
\‘ Circular deactivation T User-defined deactivation ]
r Geometry r Preview
vem
A T

rMesh—™MW——————————
Elem. nb. along X...
[ 22

~

Elem. nb. along Y. 20

Total elem. nb. 400

( Cony parameters ) ( Faste parameters )

Figure 1.45 : User-defined deactivation wizard

Clicking the button enables all the corresponding data to be input into the project.

Modification of a deactivation group

Selecting a line from the list places a green border around the graphic representation in the left-
hand part of the screen and gives access to the selected deactivation group modification wizard

/ \
< m Deactivation assistant for Tasplag - Modification of the group #3

|f Circular dea
Geometry Preview
[XA m [

Figure 1.46 : Deactivation wizard for Tasplaq — Example of group modification n°3

Management of parameters

For these two wizards, two buttons are used to manage the parameters input, which is useful for
complex geometry:
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e The button can be used to export the wizard configuration to the Windows®
clipboard, in preparation for subsequent import.

The button can be used to import the previously exported wizard configuration from

the clipboard.

1.3.6.

“Distributed loads” tab

This tab is used to define (in the local coordinates system of the plate) one or more distributed
loads applied to the plate, as well as one or more surface stiffnesses, if any, under the plate. This
option is available for 3D and 2D projects.

As before, these loads are defined by rectangular zones.

The information to be input differs as a function of the type of calculation chosen.

This step is not mandatory.

1.3.6.1. Distributed loads in the case of 3D projects

£

[

4]

¥ {m)

% (m)

B 0 2 4 ]
lements

| Loads & stifine. .0y

. Loads on nodes

H Mesh/Pite

Below is a summary table of the distributed loads parameters in 3D:

3 [ @ Parameters | @ Layers | @ Plate | & Deacivation | Distrbuted lods | & Linear loads | & Point loads | & Mesh |

Distributed loads

Distributed load

Xmin

Load #
[m]

1
2
3
1

6

Xmax
[m]
0,00 10,00

0,00 10,00
0,00 10,00
9,50 10,00

K
[m] [kPa] [kPa/m]
16,00 20,00/ 0,00E00)
15,50 600,00 0,00E00)
16,00 600,00 0,00E00)
050 600,00 0,00€00)
15,50 600,00 0,00E00)
825 600,00 0,00£00

8 10 12
Options
A | [7F [@ ey ] (e
Ga

® Top view

Calculation

Figure 1.47 : “Distributed loads” tab — 3D projects

| [ms)]
¥

Designation Unit Default Dlsplgy Mandatory Local checks
value condition value

Xmlr_1: beginning of zone m Always Yes >0

X-axis

Xmax: end of zone X- m Always Yes > Xmin

axis Cover the
in: inni entire plate

len. beginning of zone m p Always Yes >0

Y-axis

Yn_1ax: end of zone Y- m Always Yes > Ymin

axis

Load: uniform density of

the distributed load kPa 0 Always Yes  |One of the 2
) : " values must be

k,: surface stiffness KPa/m 0 Always other than zero

under the plate

Table 1.20 : Parameters for distributed loads in 3D
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k, is a surface stiffness in vertical displacement under the plate (reaction coefficient),
representative for example of a distribution of juxtaposed springs. This can, for example, be an
alternative means of representing the supporting soil instead of a representation by an elastic
multilayer medium.

Caution, if several loads are defined for the same zone, they are cumulative. The same applies to
stiffness values.

1.3.6.2. Distributed loads in the case of 2D projects

$ [ @ Paremeters | & Layers | & Plate | & Deactivation | & Distributed loads | & Linear loads | & Mesh |

VN Distributed load

Distributed loads

Xmin Xmax Load

ke
Load® ] il iveal kPaim]

1 0,00 6,00 60,00 0,00E00)
o 2 6,50 16,00 6,25] 0,00£00)

21,5
wef[ll [TTTILT
e
X (m)

5

lements

0 10 15
Options
A =
Symb. Nomination uisive[ | [T [@ [y ] [of - e
SS SN B [} %)

Plate boundaries © Top view Calculation

o (O Seeresuls))

s Disabled areas

Figure 1.48 : “Distributed loads” tab — 2D projects

Below is a summary table of the distributed load parameters in 2D:

Designation Unit Default Dlsp_lgy Mandatory Local checks
value condition value
Xmin: beg_lnnmg of i Always Yes >0
zone X-axis Cover the
Ymin: end of zone entire plate > Xmin
. - Always Yes
X-axis
Loadgep: value of
distributed load at kPa - Only for p_Iane -
L deformations
beginning of zone)
Lodj,: value of
distributed load at kPa - c(;glf)c/):r%gt)if:s -
end of zone A_t least one of the values
—— displayed must be other
Load_. uniform Oonly in than zero
density of the kPa - axisymmetr -
distributed load ymmetry
K,: surface
stiffness* under kPa/m - Always -
the plate

Table 1.21 : Parameters for distributed loads in 2D

As above, if several loads are defined for the same zone, they are cumulative. The same applies to
stiffness values.
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1.3.6.3. Load definition wizards
These wizards are only accessible for 3D projects, defined in 2 dimensions (x, y) — in 2D projects,
the loads are defined in a single dimension.

To make it easier to define “normal” loads, this tab has a Wizard button \1\ for a simple definition

of:

e acircular distributed load;
e a user-defined distributed load;

Figure 1.49 illustrates the various available wizards:

e Choose the type of load;
o Fill out the various input fields;

e Click the button.

The description of use of the various load windows is explained in the following sub-chapters.

Q

mbuted load assistant for Tasplag
Circular distributed load | User-defined distributed load |
- Geo r Preview
X, (m) 2,00|3
o [_salg]
Radius (m) 1,_:=‘_—|_.q
=]
1

Y i\ Y

| LN |

l} * /' J]
r Mesh

» = |
Subdivisions. 100, § =
-
Load (kPa) -
a2
2,00E05
(kPa/m) ~
(o) ()

Figure 1.49 : Distributed loads wizard

Note: It is possible to use several wizards or the same Loads wizard several times in the context of
the same Tasplaq calculation.
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1.3.6.3.1. Wizard: “Circular distributed 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:

. . . Default Displa Mandator
Designation Unit b'ay Y | Local checks
value condition value
Point A (Xa, Ya,): coordinates
(X, Yas) m (0,0) Always Yes -
of centre of disk
Radius of loaded disk m - Always Yes >0
Subdivisions - 10 Always Yes >0
Stiffness k, kPa/m - Always Yes -
Table 1.22 : Parameters for uniform circular load
1] Distributed load assistant for Tasplagq X
Circular distributed load |_User-defined distributed load |
Geometry Preview
X,
Yatm
Radius (m) R
| - - \
[ |
| |
| . |
[ ) |
| P |
I I
I ]
| ]
[ |
Mesh }\ |
Subdivisions b =
Load (kPa)
i
-

Figure 1.50 : "Circular distributed load" wizard

1.3.6.3.2. Wizard: "User-defined distributed load"

This wizard is used to generate a group of rectangular loads equivalent to a user-defined
distributed load.

The data to be input are as follows:

Designation Unit Default Dlsp_lgy Mandatory Local checks
value condition value

Point A (XA, YA, XB’YB, Xc, Yc,

Xp, Yp): coordinates of the 4 m (0,0,0,0) Always Yes -

points

Nbr of elements on X and Y - 7,7 Always Yes -

Density (in A, B, C D) kPa 0 Always Yes -

Stiffness k kPa/m 0 Always Yes -

Table 1.23 : Parameter for a user-defined distributed load
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{11] Distributed load assistant for Tasplag X

| Circular distriouted load | User-defined distributed load |

r Preview

Ay (M)
T (mp
Ao (M}
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Lrau]
An LME

T M)

r Mesh
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""" "R """
ll !IHHIIIH

&
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I
o]

Density in A (kPa)

Density in B (kPa)

o] [

Density in C (kPa)

Density in D (kPa)

i
o [0

-
>

Stiffness k;
(kPa/m)

-
Figure .51 : "User-defined distributed load” wizard

Generation of rectangular loads, representing the circular load or user-defined load, and
calculation of their characteristics Xmin, Xmax, Ymin, Ymax, load and stiffness kz, are activated by

clicking the button.

1.3.7. “Linear loads” tab

This tab is used to define (in the plate local coordinates system) the linear loads for 2D and 3D
projects. The information will differ as a function of the type of calculation chosen.

This step is not mandatory.

1.3.7.1. Linear loads and stiffnesses in the case of 3D projects

The plate may be subjected to one or more linear loads along axis Ox, each defined on a segment
[Xmin, Xmax]. Each overload is characterised by a linear load density (kN/m) and a possible linear
translation stiffness k,.

A linear load along Ox is parallel to axis Ox, placed along the Y-axis line and bounded by 2 X-axis
nodes Xmin and Xmax: the coordinates system principle for each zone is thus similar to that used
for the rectangular zones, except that here Ymin = Ymax = Y. The load and/or stiffness k; is

applied to the segment defined in this way.

The plate may also be subjected to one or more linear loads along axis Oy, similarly characterised
by a fixed X-axis point equal to X and two Y-axis points Ymin and Ymax.
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Figure 1.52 : “Linear loads” tab — 3D project

Below is the summary table of the linear load parameters in 3D:

[ [ 5]+

. . . Default Display Mandatory
Designation Unit value condition value Local checks
Xmin: beglnnlng of m 0 Yes >0
zone X-axis
Xma_x: end of zone m 0 Along Ox Yes > Xmin
X-axis
Y: Load Y-axis m 0 Yes >0
X: 'Llnear load X- m 0 Yes >0
axis
Ymin: beginning of
Zone Y-axis m 0 Along Oy Yes >0
Ymax: end of zone m 1 Yes > Ymin
Y-axis
Load: linear load
) . kN/ml - Always Yes
uniform density y One of these 2 values
T ; must be other than zero
k,: linear stiffness KN/m/ml ) Always Yes
under plate

Table 1.24 : Parameters for linear loads in 3D

1.3.7.2. Linear loads and stiffnesses in the case of 2D projects

For a 2D project, the plate may be subjected to one or more linear loads, each applied to a given

X-axis point.

The characteristics of a linear load are as follows: linear stiffness under plate k,, linear force per
node F,, linear bending moment per node M, (or M,) and linear rotation stiffness per node C, (or

C).
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% [ Parameters | @ Layers | & Plate | & Deactivation | & Distributed loads |  Linear Ioadls [ @ Mesh |
PN Mesh definition
General parameters-
- Waximum step (m)
Number of elements along X axis : 16
Refinements.
o Along X axis
e i m
x6.4 |
| Z(m) .3 + LI ] + L] ‘ ‘
[ [ [ [+
S User-defined crossover points
" [¥] Activate user-defined crossover points in the mesh
Along X axis
‘ " i
= 1 1,00
2 2,00}
3 3,00
4 4,00
[L 5 5,00
- =
ements : ¢ B 5 olfms 12 " 16 L] 2,00]%
LI iEA
| Linear loads & &5 ] Chepezs Calculation
B WeshiPiate ] ® Cross-section (o stort cateution ) (- 5oz resuts ) \E‘
Figure 1.53 : “Linear loads” tab — 2D project
Below is the summary table for the linear loads parameters in 2D:
. . . Default Displa Mandator
Designation Unit play Y| Local checks
value condition value
X: X-axis in local m 0 Always Yes >0
coordinates system
F,: linear force per KN/ml ) Always Yes
node
M,: Linear bending KN.m/ml In plane Yes
' i
moment per node deformation
M,: Radial linear In
bending moment kN.m/ml - axisymmetry Yes At least one of the 4
per node values displayed must
K,: linear stiffness be other than zero
kN/m/ml - Always Yes
per node Y
Cy: linear stiffness KN.m/rad/mi ) In plane Yes
in rotation per node ' deformation
C.: linear stiffness KN.m/rad/ml ) In Yes
in rotation per node ' axisymmetry

Table 1.25 : Parameters for linear loads in 2D

1.3.8. “Point loads” tab
This tab is only visible for 3D projects. This step is not mandatory.

Each point load is constituted by: a point force F,, two bending moments My and My, a point
stiffness per node k,, two rotation stiffness values C, and C,. These data are allocated to a given

node (X, Y).
The input values apply to each node in the defined group.

Copyright @ Foxta v3 — 2011 - June 2015 Edition

49/173



TASPLAQ - User’s Manual Foxta v3

" terrasol

setec
-~ $ |[ o parameters | o Layers | o Plate | o Deactivation | o Distriaed loads | @ Linear loatis [ & Point loads | & Mesh |
i !
Point loads
= and loads at nod:
Load # X x % M y K S & Group
] m [kN] [kH.m] [kH.m] [etufm] [kN.mirad] | [kN.mirad] L
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[~ 4 2,00 425 0,00 0,00 0,00| 0,00E00| 2,00E08 0,00E00| 1
= 5 2,00 5,00 0,00 0,00 0,00 0,00E00 2,00€08) 0,00E00) 1
*—¢ 6 2,7 2,00 0,00 0,00 0,00| 0,00E00| 2,00E08 0,00E00| 1
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8 27 3,50 0,00 0,00 0,00 0,00E00 2,00E0g] 0,00E00) 1
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17 4.2 275 0,00 0,00 0,00 0,00E00 200608 0,00E00 1 kA
Y(mJI_; T 18 4.2t 350 0,00 0,00 0,00 0,00E00 2,00608] 0,00E00) 1
L. | 19 4.2 425 0,00 0,00 0,00 0,00E00 200608 0,00E00 1
% (m) 20 42 5,00 0,00 0,00 0,00 0,00E00] 2,00E08 0,00E00] 1
21 00| 2,00 0,00 0,00 0,00| 0,00E00| 2,00E08 0,00E00| 1
\ 22 00 275 0,00 0,00 0,00 0,00E00 2,00€08) 0,00E00) 1
I 23 00 3,50 0,00 0,00 0,00 0,00E00) 2,00E08] 0,00E00 1
24 00 425 0,00 0,00 0,00 0,00E00 2,00€08) 0,00E00) 1
o 25 00 5,00 0,00 0,00 0,00 0,00E00) 2,00€08] 0,00E00) 1
2% 10,00 6,00 0,00 0,00 0,00 0,00E00 2,00608] 0,00E00 z
2 10,00 6T 0,00 0,00 0,00 0,00E00) 2,00€08) 0,00E00 2
2 10,00 7,50 0,00 0,00 0,00 0,00E00 2,00608] 0,00E00 z
[} H a € [] FCR 14 16 29 10,00 82 0,00 0,00 0,00 0,00E00) 2,00£08, 0,000 2 k-
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. Loads on nodes (= Caleulation
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Figure .54 : “Point loads” tab

Below is a summary of the parameters to be input:

respect to Ox

Designation Unit Defaul D|splgy Mandatory Local checks
t value condition value
X: load X-axis m 0 Always (3D) Yes
Y: load Y-axis m 0 Always (3D) Yes >
F,: point force kN - Always (3D) Yes
M,: moment around axis (- KN.m ) Always (3D) Yes
Oy)
My: moment around axis
kN.m - Always (3D) Yes At least one of
(Ox)
- - these data must be
K,: point stiffness per node kN/m - Always (3D) Yes other than zero
C,: rotation stiffness with
respect to (-Oy) kN.m/rad - Always (3D) Yes
C,: rotation stiffness with KN.m/rad ) Always (3D) Yes

1.3.8.1.

Table 1.26 : Parameters for point loads

“Point loads” wizards

These wizards allow automatic generation of aligned or distributed points according to
predetermined geometries. They can be accessed by clicking the button.

It is possible to use the two wizards, or the same calculation points wizard several times in the
context of the same Tasseldo calculation.

After using at least one “point loads” wizard, the

modify the selected group of calculation points.

button becomes accessible: it can be used to
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1.3.8.1.1. Point loads distributed along a segment
‘111 Point load assistant for Tasplag *
Along a segment ] Distributed on a horizontal rectangle |
G try - Preview
r First point coord. —————
I
%
: +
~Second point coord. N
Xg (m) 14,0003 +
o [l
\_{—.
~Mesh .‘+
Points nb “+
2 [ ou[g] .
*
o3 *
B
K *
°
‘,
(Copy parameners) (P&ne paramenels)
Figure 1.55 : Wizard for point loads along a segment
The parameters to be filled out are as follows:
Designation Unit Default D|sp_I§1y Mandatory Local checks
value condition value
Xpand Y, coordinates of
point A m Always (3D) Yes >0
Xg and Yg: coordinates of
point B m Always (3D) Yes >0
Number of points - 10 Always (3D) Yes -
F,: point force kN - Always (3D) Yes
My: moment around axis (-Oy) kN.m - Always (3D) Yes
M,: moment around axis (Ox) kN.m - Always (3D) Yes
At least one of these
K,: point stiffness per node kN/m - Always (3D) Yes data must be other
than zero
C,: rotation stiffness with
respect to (-Oy) kN.m/rad - Always (3D) Yes
C,: rotation stiffness with KN.m/rad ) Always (3D) Yes

respect to Ox

Table 1.27 : Parameters for the point loads along a segment wizard
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This wizard is used to automatically define a mesh of calculation points distributed on a horizontal

rectangle [A, B, C, D].

7111 Paint load assistant for Tasplag

|' Along a segment f Distributed on a horizontal redangle]

- Geometry

r Preview

X, (m)
Wy, (M)
Length Lx {m)

Width Ly (m)

!!I!
o [0 [©] [

- Mesh

Total points nb

F

z

Points nb along Lx

No. of points alon..

ll
ol [o]

re

9

!

!nn

0,00E00

2,00E08

] [0

2,00E08

(Crransier)

((Cony parameters ) ((Paste pammeters )

Figure 1.56 : Wizard for distributed loads on a horizontal rectangle

The parameters to be filled out are as follows:

Designation Unit Default D'Sp_"’.iy Mandatory Local checks
value condition value

XA.and Y a: coordinates of m 0 Always Yes i
point A
Length Lx: length of rectangle m 0 Always Yes -
Width Ly: width of rectangle m 0 Always Yes -
Nb of points along Lx - 0 Always Yes -
Nb of points along Ly 0 Always Yes -
F,: point force kN - Always (3D) Yes
My: moment around axis (-Oy) kN.m - Always (3D) Yes
M,: moment around axis (Ox) kN.m - Always (3D) Yes

— At least one of these
K,: point stiffness per node kN/m - Always (3D) Yes data must be other

. ; ; ; h

C,: rotation stiffness with KN.m/rad ) Always (3D) Yes than zero
respect to (-Oy)
C,: rotation stiffness with KN.m/rad ) Always (3D) Yes
respect to Ox

Table 1.28 : Parameters for the corner points of a distributed load on a horizontal and rectangular area

When the wizard data have been filled out, click the button. the points generated are
then automatically copied into the table of point loads.
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1.3.9. "Unsticking/Plastification" tab

This tab appears if the “Manual definition of unsticking/plastification of the plate” option is ticked in
the “Advanced parameters” frame of the “Parameters tab”, whatever the type of project (2D or 3D).

This tab can be used manually to define:

e The unsticking of certain zones: the soil reaction (multilayer medium) is then equal to 0 and
soil settlement is no longer equal to plate vertical displacement. Generally speaking, this
option can be used to eliminate the contact between plate and soil under a predetermined
zone. This may be useful when simulating certain particular situations, such as that in
which the plate only partially rests on the supporting soil, as schematically shown in the
following figure.

Elimination of soil ffoundation contact

Plate

Es,¥3

E.

Figure .57 : Case of a pate partially supported by the soil

¢ The plastification of certain zones: the soil reaction (multilayer medium) defined is equal to
the plastification threshold defined in the “Parameters” tab. Soil settlement and vertical
displacement of the plate are thus still equal.

It is possible to combine "Manual definition of unsticking/plastification of the plate” with the
“Automatic calculation” option: if the “Automatic calculation” option is activated, Tasplaq checks
unsticking/plastification at all the nodes, except those which are situated in the zones declared as
unstuck/plastified manually by the user.

$ [ 9 Parameters | @ Layers | & Plate |  Deactivation | & Distributed loads | & Linear loads | Point loads | & Unsticking /Plastification | & Mesh |
Manual definition of
B unsticking/plastification of the plate
Zones to detach in surface Zones to plastify in surface
. o Xmin max min max oo Xmn Xmax rmin max
~ » inl m w} m ° im) im im in
1 | 1.00] a0y 1,00 4,00 7 500 800 500 500
2 | 10,00] 14,00 600 9,00
=
o
| NN EEEEEN
-
L !
VlmJ[ T 1
o
X (m)
R
) 2 a 6 8 10 o 12 14 16
wf| &R
Detached zones. [ci] ‘%‘ ﬁ [ i -.,',- il ] i -.,',-‘ Pl
Pastified zones ™ ® Topview Calculation—————————————————
. Y P € cm =

Figure 1.58 : "Unsticking/plastification tab"
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This option corresponds to advanced use of Tasplag.
This step is not mandatory.

The types of data to be filled out are the same for the 2 frames: zones to be detached on surface
and zones to be plastified on surface. However, the zones defined in the 2 frames may be
different.

. . . Default Display Mandatory
Designation Unit value condition value Local checks
Xmin: beg_lnnlng of m 0 Always Yes >0
zone X-axis
Xmax: end of zone m 0 Always Yes > Xmin
X-axis
Ymin: beg'mnlng of m 0 Only in 3D Yes >0
zone Y-axis mode
Ymax: end of zone Only in 3D .
Y-axis m 0 mode Yes > Ymin

Table 1.29 : Parameters for manual definition of unsticking/plastification of the plate

1.3.10. “Mesh” tab

The “Mesh” tab is used to define the mesh for the entire working area, in local coordinates system.
3 frames are used to input the parameters of this mesh.

$ [ @ Perameters | & Layers | & Plate | & Deactivation | & Distributed loacls | & Linear loads | & Point nads | & Unsticking f Plastification | & Mesh
= General parameters
Maximum step (m) [ 100]Z]
=3 Number of elements along X axis 27 /¥ axis * 18 (total : 486)
Refinements
= Along X axis Along ¥ axis Along X and ¥ axes
Min Hax Win Max Xmin | Xmax | Ymin | Ymax
° Ratio ° Ratio ° Ratio
N ml ml N im] im) Vlm | m | m | m
1 3,00 13,00 15| 1 2,50 7,50 2,0
o
o
I
- - -
[ [ o+ [ [ R+ [ [ o+
-
User-defined crossover points
¥ (m) ] Activate user-defined crossaver points in the mesh
>
I X () Along X axis Along Y axis Along X and ¥ axes
N Coord. . Coord. . x Y
N ml N im) N im m
s 1 250 1 2,00 1 11,00 5.25)
2 13,50 2 8,00)
&
7] a [3 ) 10 12 14 16
lements. Options.
A T - - -
sy Worraton el | [ [@] @] [ [ [ 5+ [ ] Bl [ [ 5+
. SES S BS o . 4
Plate boundaries. ]
L ® Top view Calculation
7 Disabled areas S S
v

Figure 1.59 : “Mesh” tab

1.3.10.1. “General parameters” frame
e Maximum step (pitch) = 1 by default (in metres)
Tasplag automatically displays the number of elements along X and Y and calculates the total.

Once this parameter has been input, Tasplag automatically calculates the mesh, taking account of
everything defined in the project (plate zones, deactivations, loads, etc.).

If the user wishes greater precision, the automatically calculated mesh can be refined.
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1.3.10.2. "Refinements" frame

Tasplaq proposes three mesh refinement options:

e along X axis;
e along Y axis;

e along X and Y axes simultaneously.

The “Along X axis” and “Along Y axis” data to be filled out are as follows:

Designation Unit Default D|splgy Mandatory Local checks
value condition value

Min: minimum

coordinate to which m 0 Always Yes >0

refinement applies

Max: maximum

coordinate to which m 0 Always Yes >0

refinement applies

Ratio* - 0 Always Yes >0

Table 1.30 : Parameters for “Along X axis” and “Along Y axis” mesh refinement

The “Along X and Y axes” data to be input are as follows:

Designation Unit Default Dlsp_lqy Mandatory Local checks
value condition value

Xmin: minimum X-axis

point to which m 0 Always Yes >0

refinement applies

Xmax: maximum X-

axis point to which m 0 Always Yes >0

refinement applies

Ymin: minimum Y-axis

point to which m 0 Always Yes >0

refinement applies

Ymax: maximum Y-

axis point to which m 0 Always Yes >0

refinement applies

Ratio* - - Always Yes >0

Table .31 : Parameters for “Along X and Y axes” mesh refinement

(*) The ratio is used to determine the maximum step (pitch) applied locally in the refined zone. This
maximum local step (pitch) is equal to the maximum general pitch divided by the ratio. It is
important to note that the ratios are multiplied if several refined zones are superposed.

1.3.10.3. "User-defined crossover points” frame

For even greater precision in the mesh, Tasplaq can force the mesh to pass through user-defined
points. To do this, tick the “Activate user-defined crossover points in the mesh” box.
These can be activated

e along X axis;

e along Y axis;

e along X and Y axes simultaneously.
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The “Along X axis” and “Along Y axis” data to be filled out are as follows:

Designation Unit Default Dlsp_lgy Mandatory Local checks
value condition value

Coordinate: to be

defined m - Always Yes >0

Table 1.32 : Parameters for “Along X axis” and “Along Y axis” user-defined crossover

The “Along X and Y axes” data to be input are as follows:

Designation Unit Default Dlsp_lgy Mandatory Local checks
value condition value

X: X-axis to be

defined m - Always Yes >0

Y: Y-axis to be

defined m - Always Yes >0

Table 1.33 : Parameters for “Along X and Y axes” user-defined crossover

The coordinate to be defined may be situated outside the framework. Tasplag will extend
automatic meshing accordingly, in order to incorporate this defined coordinate.

1.3.11. Calculation and results

1.3.11.1. Calculation
Calculation can be started from any tab, provided that the tabs are correctly filled out, in other
words when they are all marked by a green tick (for example: | ¥ Settingsipiles ),

They are marked by a red cross (for example: | = Settingsiies |y until they have been correctly filled
out (missing data or data not as expected).
To start calculation, click the (& Start caleulation ) button.

No numerical limit on the model size is considered in the programme. However, the actual limit
could be the maximum memory size that can be allocated to the programme under Microsoft
Windows®: this limit is estimated at 4,000 activated elements.
The general calculation process involves the following steps:
Read data — Open files;
Initialise variables;
Construct mesh;
Assemble external load vector;
Assemble plate stiffness matrix;
Calculate soll flexibility matrix (if there is a multilayer medium);
Constitute global equations system;
Matrix resolution;
Calculate displacements and forces in the plate;
. Calculate settlements and reactions at all points (if there is an elastic multilayer medium);
. Control unsticking/plastification on surface (if positive, return to step 4);
. Generate output files (results, graphics);
. End of programme.

© 0o NGO wNPRE

e N e
W N RO
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The user is informed about how
window:

the various calculation steps are progressing in the following

f11] Calculation done x
MODELE DE PLAQUE Matrice de rigidité... -~
Conditions aux Timites... ™y
Vecteur chargement...
MODELE DE SOL Rechargement de la matrice de souplesse..
Inversion de la matrice de souplesse...
COUPLAGE Asszemblage des matrices de transfert...
Ccouplage avec les &léments de plague...
Matrice de rigidité éguivalente...
vecteur chargement équiwvalent...
RESOLUTION Constitution du systeme a résoudre 1131 équations
Factorisation ‘LU'...
Résolution directe...
: -
RESULTATS Calcul des déplacements...
Calcul des tassements et des réactions...
contrdle des réactions sous la plaque... 0K
Calcul des sollicitations...
OUTPUT Construction des Isovaleurs...
writing TassEldo Tile...
writing results file...
Edition du fichier graphique...
FIN Temps de calcul : 1.86 sec ]
W
r —
o
| |l\ Stop calculation /'( Close :)

Figure 1.60 : Calculation in progress/done window

To display the calculation results, click the ( Close ) button then (& See results ),

1.3.11.2. Available results for 3D

projects

The following window can be used to choose the type of results to be displayed. Different types of

results are accessible in 3D:

e numerical results: formatted results and result tables;
e graphical results: cross-section charts, shadings (in 3D only), 3D charts (in 3D only);
e external wizards: dishomogenisation (in 3D only), export to Tasseldo.

Results

Calculated : 38 seconds ago (Calculation date : Aug 29, 2016 2:42:49 PM)

< Backto the data

Numerical

Formatted resutts. Result tables

Graphical

w

Cross section charts

>

3D charts

~

Shadings

External

4\

Dishomogenisation

P
LI

Export to Tasseldo

Figure 1.61 : Results window — 3D project

Copyright @ Foxta v3 — 2011 - June 2015 Edition

57/173



c’ terrasol

TASPLAQ - User’s Manual Foxta v3

setec

1.3.11.2.1. Numerical results: formatted results

Formatted numerical results contain:

e A reminder of the data: general parameters, soil data, plate geometry and distribution, plate
characteristics, calculation points, applied loads (and their distribution).

e Results:

» Displacements and rotations at the activated nodes (local coordinates): for each node
(x,y), Tasplag gives:
o displacement w (m), positive downwards;
o rotations 6,and 0, (°).
The maximum and minimum values Wy and wpi, (m), and the coordinates of the nodes at
which they are obtained are given under this table.

» Solil reaction and settlement under the nodes (global coordinates): for each node, Tasplaq
gives:
o its coordinates in the global coordinates system;

its status (plastified or unstuck);

pressure (kPa): soil reaction under the plate;

soil settlement (m): positive downwards;

plate deflection (m): positive downwards.

O O O O

The following are specified at the bottom of this table:

o the maximum and minimum values Wnax and Wy, (M) with the coordinates of the nodes
at which they are obtained;

o the maximum and minimum settlement values (m) with the coordinates of the nodes at
which they are obtained;

o the maximum and minimum pressure values (kPa) with the coordinates of the nodes at
which they are obtained;

o the total load transmitted to the soil (kN).
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PROGRAM TASPLAQ v2.6.3 (€) TERRASOL 2016
File : Z:\Logiciel Ts\02 - Foxta\Foxta v3“Projets\TAsPLAQ\dallage rectangulaire \DALLAGE RECTANGULAIRE‘\dallage rectangulaire[TQ].resu

Calculation made on : 08/29/2016 at 14h42

by : Terrasol
Detailed printing : Yes
Iteration : 0z

Calculation settings

Loading stiffness matrices : No
saving stiffness matrices : NO
Automatic control : Yes Deflection (w) and rotations of activated nodes (local coordinate system)
Symmetry : no symmetry
separation threshold -5.000 X ¥ W Tetax Tetay
compression threshold : 15000. 000
Initial stress 0.000 0. 0.000 0.388446E-02 -0.103823E-02 -0.926110E-03
0. 0.000 0.409172E-02 -0.103258E-02 -0.942834E-03
0. 0.000 0.429891E-02 -0.101822E-02 -0.959210E-03
0. 0.000 0. 449866E-02 -0.998517E-03 -0.978017E-03
Soil properties 0. 0.000 0. -0.975132E-03 -0.100027E-02
1. 0.000 o. -0.102644E-02
2. 0.000 0. 5 -0.119846E-02
. - - 3. 0.000 0. -0.718125E-03 -0.142227E-02
ey EOEECH RIS FOISSIIHS FEEiE s 0.000 o. -0.607008E-03 -0.166804E-02
4. 0.000 0. -0.545148E-03 -0.178843E-02
= THEedis Ceilssan To25d 5. 0.000 0. -0.479365E-03 -0.130166E-02
e = Ine TR TS o350 5. 0.000 o. -0.408618E-03 -0.200343E-02
6. 0.000 0.516624E-02 -0.333091E-03 -0.209063E-02
6 0.000 0.831303E-02 -0.253510E-03 -0.216058E-02
Plate geometry 0.000 0.841922E-02 -0.170874E-03 -0.221160E-02
0.000 0.548356E-02 -0.562464E-04 -0.224259E-02
5. 0.000 0.850530E-02 -0.645197E-06 -0.225294E-02
General dimensions 8. 0.000 0.848420E-02 0.849707E-04 -0.224247E-02
777777777777777777 9. 0.000 0.542049E-02 0.169648E-03 -0.221135E-02
XP YP Lx Ly zp teta a. 0.000 0.831489E-02 0.252388E-03 -0.216016E-02
0,00 0,00 16.00 10,00 0.00 0.00 10. 0.000 0.816862E-02 0.332158E-03 -0.209000E-02
10. 0.000 0.798341E-02 0. 408006E-03 -0.200260E-02
11. 0.000 0.776142E-02 0.479266E-03 -0.190044E-02
R e e e e T e 11. 0.000 0.750499E-02 0.545830E-03 -0.178679E-02
12. 0.000 0.721626E-02 0.608834E-03 -0.166590E-02
13, 0.000 0.655031E-02 0.723735E-03 -0.141891E-02
14. 0.000 0.576872E-02 0.842950E-03 -0.119381E-02
15. 0.000 0. 486084E-02 0.974592E-03 -0.102464E-02
16. 0.000 0.383698E-02 0.104759E-02 -0.925110E-03
0. 1.000 0.478249E-02 -0.111834E-02 -0.838436E-03
0. 1.000 0.500653E-02 -0.112137E-02 -0.860913E-03
0. 1.000 0. -0.112026E-02 -0.824516E-03
0. 1.000 o. -0.111565E-02 -0.910966E-03
0. 1.000 0.5 -0.110852E-02 -0.939380E-03
1. 1.000 0. -0.110004E-02 -0.570396E-03
2.000 1.000 0. -0.103891E-02 -0.116145E-02
3.000 1.000 0. -0.965924E-03 -0.140582E-02
4.000 1.000 0. -0.861541E-03 -0.167893E-02
4.500 1.000 0.930381E-02 -0.181395E-02
5.000 1.000 0.967813E-02 -0.194050E-02
12.000 5.000 0.105554E-01 0.117195E-02 0.164124E-02
13.000 8.000 0.933053E-02 0.126247E-02 0.130750E-02
14.000 8.000 0.805222E-02 0. 0.102411E-02
15.000 8.000 0.676238E-02 0 0.510614E-03
16.000 8.000 0.547592E-02 5 0.E50813E-03
0.000 9.000 0.473144E-02 -o. 0.834522E-03
1.000 9.000 0.586738E-02 -0.111823E-02 0.966942E-03
2.000 9.000 0.695411E-02 -0.105200E-02
2.000 9.000 0.796814E-02 -0.972800E-03
4.000 9.000 0.889073E-02 -0.564839E-03
4.500 9.000 0.930556E-02 -0.792006E-032
5.000 9.000 0.968046E-02 -0.705326E-03 0.193964E-02
5. 9.000 0.100088E-01 -0.606146E-03 0.205314E-02
6. 9.000 0.102849E-01 -0.496402E-03 0.2145951E-02
6 9.000 0.105039E-01 -0.378567E-03 0.222618E-02
9.000 0.106625E-01 -0.255153E-03 0.228164E-02
9.000 0.107585E-01 -0.128359E-03 0.231514E-02
9.000 0. 0.319622E-17 0.232633E-02
9.000 0.107585E-01 0.128359E-03 0.231514E-02
9.000 0.106625E-01 0.255153E-03 0.228164E-02
9.000 0.105039E-01 0.378567E-03 0.222618E-02
9.000 0.102849E-01 0.496402E-03 0.214951E-02
9.000 0.100088E-01 0.606146E-03 0.205314E-02
9.000 0.968046E-02 0.705326E-03 0.193964E-02
9.000 0.930556E-02 0.792006E-03 0.181
9.000 0.889072E-02 0.864839E-03 0.16
9.000 0.796814E-02 0.972800E-03 0.140328E-02
9.000 0.695411E-02 0.105200E-02 0.115785E-02
9.000 0.586738E-02 0.111822E-02 0.966942E-03
9.000 0.473144E-02 0.114235E-02 0.834522E-03
10. 000 0.383702E-02 -0.104763E-02 0.925127E-03
10. 000 o. -0.974625E-03 0.102466E-02
10.000 0. -0.842990E-03 0.119384E-02
10. 000 0. -0.723799E-03 0.141895E-02
10. 000 o. -0.608944E-03 0.166595E-02
10.000 0. -0.545975E-03 0.178685E-02
10. 000 0. -0.479455E-03 0.190050E-02
10. 000 o. -0.408250E-032 0.200266E-02
10.000 0.816925E-02 -0.332468E-03 0.209006E-02
10. 000 0.831570E-02 -0.252773E-03 0.216021E-02
10. 000 0.842151E-02 -0.170118E-03 0.221138E-02
10. 000 0. 5485 48E-02 -0.855296E-04 0.224248E-02
8.000 10. 000 0.B50688E-02 -0.118276E-14 0.225290E-02
8.500 10. 000 0.848548E-02 0.855296E-04 0.224248E-02
9.000 10. 000 0.842151E-02 0.170118E-03 0.221138E-02
3.500 10. 000 0.831570E-02 0.252773E-03 0.216021E-02
10.000 10. 000 o. 0.332468E-03 0.209006E-02
10.500 10. 000 0. 0.408250E-03 0.200266E-02
11.000 10. 000 0. 0.473455E-03 0.130050E-02
11.500 10. 000 o. 0.545975E-03 -178685E-02
12.000 10. 000 0. 0.608344E-03 0.166595E-02
13.000 10. 000 0. 0.723799E-03 0.141895E-02
14.000 10. 000 o. 0.842990E-03 0.119384E-02
15.000 10. 000 0. 486091E-02 0.974625E-03 0.102466E-02
16.000 10. 000 0.383702E-02 0.104763E-02 0.925127E-03
Wmax 8.000 5.000 0.184718E-01
Wmin  16.000 0.000 0.383702E-02

Figure 1.62 : Formatted numerical results — 3D project
» Bending moments and twisting moments (local coordinates system): for each point X, and
Y, Tasplaq gives:
o bending moment M, (KN.m/ml);
o bending moment My (kN.m/ml);
o twisting moment My, (kN.m/ml).

At the bottom of this table, the maximum and minimum values of each moment are given,
with the coordinates of the points at which they are obtained.
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» Shear forces (local coordinates system): for each point X; and Y, Tasplaq gives:
o shear force Ty along x (kN/ml)
o shear force Tyalong y (KN/ml).

The maximum and minimum values of each shear force are given at the bottom of this
table, with the coordinates of the points at which they were obtained.

» Surface support reactions (local coordinates system): for each point X; and Y;, Tasplaq

gives:

o surface reaction rz (kPa).

The resultant (kN) of the surface reactions at each of the rectangular zones (groups of
elements) defined by the user is given at the bottom of this table.

» Point support reactions: the resultant (kN) of the linear reactions at each of the linear zones
(groups of elements) defined by the user is specified.

Element

0001
0002
0003
0004
0005
0006
o007
0008
0003
0010
0011
0012
0013
0014
0015
o0l6
0017
0018
0013
0020
0021
00z2
0023
00Z4
0025
0026
0027
0028
0023
0030

1.3.11.2.2. Numerical results: results tables

RN - T T Ny

reaction in distributed supports

Xt

500
500
00
333
000
667
333
000
667
333
000
667
333

. 000
- 667
- 333
- 000
- 667
- 500
- 500
- 500

500
00
500
333
000
667
333
000

. 667

FRRERPREREPFPOO0000000000000000000

Yt

- 417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
417
250
250
250
250
250
250
250
250
- 250

Reaction

0000000000000 D000D0000000D0000 0

. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000
. 000

Figure 1.63 : Formatted numerical results: Reaction in the surface supports

status

On the whole, these are the same results as those detailed for the formatted results in the previous
chapter, but this time presented in table format and without the data reminder part. Some results
are however not displayed in these tables (such as rotations and shear forces for example).
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14, 0, 9,01E-04] 85| = o e o6l 750 021 0,1 01 0,25|
15,4 0, ~1,02E-0 84 = o e o) 7, 0,21 [X 01 0,25|
16, 0, ~1,15E-0: 34| =7 o] o = 817 021 0,1 01 0,25|
0, 0, ~1,10E-0: 28| = 5 = = 850 0,21 [X 01 0,25|
1, 0, -9,16E-04] 03| o o} £ = 8 021 0.1 01 0,25]
2, 0, 7,206-04] 08| = 5 = = 9,17 0,21 [X 01 0,25|
3, 0, ~5,85E-04) 00| o o] £ = 9,50 021 0.1 01 0,25]
367 0, 5 41E-04] 00| = 5 = = EX 0,21 0, 01 0,25|
4 0, -5, 14E-04) 00| 7 o] e = 10,17 021 0,1 01 0,25|
H 0, ~5,00E-04] 00| = 5 e = 10,50) 0,21 FE 01 0,25|
567 0, ~4,936-04) 00| o= o e & 10, 021 04 0,1 0,25|
6 0, —4,90E-04] 00| = 5 e = 1,17 0,21 04 01 0,25|
7, 0, -4,89E-04) 00| 3 o e & 11,50 021 FE 02 0,25]
767 0, —4,89E-04] 00/ 5 5 e 0l 1, 0,21 =15 02 0251
EE naal 2 por.nal nal 121 021 1 o 25|

Figure 1.64 : Numerical results: Results table
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e The first table (left) contains the “settlements and node reactions” for the calculation points as
a function of X, and Y, (m).
The first line gives the extreme settlement and node reaction values.

Designation Unit Display condition
TassMax: maximum settlement value

. m Always
(negative downwards)
TassMin: minimum settlement value (negative

m Always

downwards)
Pressmax: maximum nodes reaction value kPa Always
Pressmin: minimum nodes reaction value kPa Always
Xn: calculation point X-axis m Always
Y,: calculation point Y-axis m Always
s: soil settlement (negative downwards) m Always
r: reaction at node kPa Always

Table 1.34 : Details of numerical results (settlement and node reaction)

e The second table (centre) contains plate deflection and reactions of surface supports as a
function of X, and Y. (m).
The first line gives the plate deflection extreme values.

Designation Unit Display condition
Wmnax: maximum deflection value (negative m Always
downwards)

Wmin: Minimum deflection value (negative

downwards) m Always
Iasmax. Maximum surface support reaction kPa Always
value

Iasmin: MiNimum surface support reaction value | kPa Always
Xe: calculation point X-axis m Always
Y.: calculation point Y-axis m Always
w: plate deflection (negative downwards) m Always
ras: surface supports reaction kPa Always

Table 1.35 : Details of numerical results (plate deflection)

e The third table (right) contains bending moments at the calculation points as a function of X,
and Y, (m).
The first line gives the bending moment extreme values.
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Designation Unit Display condition
Mymax: Maximum bending moment along x KN.m/ml Always
Mymin: Mminimum bending moment along x kN.m/ml Always
Mymax: maximum bending moment along y KN.m/ml Always
Mymin: minimum bending moment along y kN.m/ml Always
Xm: calculation point X-axis m Always
Y calculation point Y-axis m Always
My: moment along X kN.m/ml Always
M,: moment along y kN.m/ml Always
h: plate thickness at calculation point m Always

Table 1.36 : Details of numerical results (bending moment)

1.3.11.2.3. Graphic results: graphic cross-sections

The graphic cross-sections present cross-sections in the plate and display a choice of one of the
following 6 quantities: plate deflection, soil settlements (multilayer medium), moments M, and My,

soil reaction, or surface supports reaction.

e From the drop-down lists, select the quantity to be presented, the direction of the cross-

section (along X or along Y) and its position. The plot of the curve is automatically updated.
A final drop-down list can be used to select a 2™ cross-section (same quantity, same cross-
section direction, but different position), which allows an easy comparison to be made
between the cross-sections obtained at 2 different positions.

To display the maximum and minimum values obtained for the 6 quantities for the entire
model (independently of the cross-sections selected), click the button in the

“Extreme global values” frame (the (Hide) button can then be used to hide them
if necessary).

To display details of each calculation point for the 2 cross-sections selected, click the

(show) button in the “Cross sections details” frame (the button can

then be used to hide them if necessary).

| |7 Tke a new sereenshot

Selection of the physical quantty to display

Cross sections-

Cross section / Plate deflection / Y1=2,40 m (j:6) / Y2=4,00 m (j:10)

-2.846E-2

-2.856E-2
-2.856E-2
-2,88E2
-2.862E-2
-2.8B4E-2
-2,866E-2
-2,866E-2
2,87E2
-2,872E-2
-2878E-2 [

-2.876E-2 i
-2,87BE-2 T —
-2.88E-2 e

288262 —
-2.884E-2 —

Plate deflection (m)

-2.886E-2
-2.888E-2
-2,89E-2

00 o1 02 03 04 05 06 07 08 09 10 11 12 13 14 1.5 16 1.7 18 1.9 20 21 22 23 24 25 26 27 28 29 a0
X (m)

*"l Curve#1 to Y=
— 2,40 m (J:6)

Curve#2 to Y=
4,00 m (j:10)

-2.848E-2
-2,85E-2

-2.852E-2

-2.854E-2

— 1,35 -2,88E-02] 2,86E-02|

¢q Back o the index

ireme global values.

Plate deflection Mx moment
max -2,89E-02m | | max : 722,6 kN.miml
in : -2,85E-02m | | min : 11,7 kN.mir

Wy momen TreETement
max : 907,68 kN.mviml | | max : -2,89E-02 m
min 20,3 kHmiml | |min:-285E-02m

Soil reaction Surf. sup. react
max : 800,0 kPa max : 0,0 kPa
min : 16 -

Cross sections details.

Hide

Curve#! | Curve#2

mj
0,00 -2,87E-02 -2,85E-02)
0,15 -2,87TE-02 -2,85E-02]
0,30 -2,88E-02 2,85E-02)
0,30 -2,88E-02 -2,85E-02|
0,45 -2,88E-02 2,85E-02)
0,60 -2,88E-02 -2,85E-02)
0,60 -2,88E-02 2,856-02)
0,75{ -2,88E-02 -2,85E-02)
0,90 -2,88E-02 2,85E

0,90[ -2,38E-02) -2,35E-

1,05 -2,88E-02 -2,85E-02)

B}

1,20 -2,88E-02 2,86E-02)
] 1,20 -2,88E-02 -2,86E-02)

1,50 -2,89E-02 2,86E-02)
1,50 -2,89E-02 2,86E-02)
1,65 -2,88E-02 2,86E-02)
1,80 -2,88E-02 2,86E-02)
1,80[ -2,88E-02 -2.86E-02)
1,95[ -2,88E-02 2,85E-02)
2,10/ -2,88E-02 -2,85€-02|
2,10 2,88E-02] -2,85€-02]
2,25 -2,88E-02 -2,85E-02|

= =

C

Figure 1.65 : Cross-section — 3D project — Plate deflection — Example of cross-section along x
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ﬁ'rakaanew screenshot &g Backio the index
Selection of the physical quantiy o display Extreme global valies ———————
Plate deflection — | - Mx moment
max: 2,89E-02m | | max : 722,6 kN.miml
Physical quantity | Soil settlement [v] [mm S [mm e
Dirgction Along Y axis My moment Soil settiement——
CurveltoX- [1s0m@s) max : 907,6 kN.mviml| | max : -2,89E-02 m
= min 0,3 kN.m/mi min : -2,85E-02 m
Curve2io X~ K Soil reaction Surf. sup. react, —
max : 800,0 kPa max: 0,0 kPa
min : 1616 kPa. min: 0,0 kPa
c c =
Cross section / Soil settlement / X1=1,50 m (i:6) / X2=0,00 m (i:1) Hide
T Y Curve# | Curves2
2,848E-2 Im wi m
P 0,00 -2,866-02 -2,856-02
- - 0,40 -2,86E-02) -2 B6E-02|
~285268-2 080 -2,87E-02 -2,86E-02]
-2,854E-2 80 -2,876-02 -2,86E-
2 aseE-2 1,200 -2,88E-02 -2,87E-02]
2 BEGE.2 160 -2,89E-02 -2B7E-02|
-2,86E-2 200 28902 -2,87E-02
E-Z‘EEZE-Z 2,40 -289E-02 -2B87E-02
+ 2864E-2 280 288602 2,87E-02
=
E -2,866E-2 3,20 -287E-02 -2,85E-02
G -2.868E-2 360 -2,86E-02 -2,86E-02]
L -287E2 400 286602 -2,856-02
1 .3872E-2
L‘f:) -2,BT4E-2
-2,876E-2
-2,878E-2
-2,88E-2
-2,882E-2
-2,884E-2
-2.886E-2
-2.888E-2
-2,89E-2
00 01 02 03 04 05 06 07 0.8 08 1.0 11 1.2 1.3 1.4 15 16 1.7 18 19 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34 35 36 37 38 39 40
Y (m)
Curve#1 to X= Curve#2 to X= —
1,50 m (i:6) 0,00 m (i:1) \ﬁﬁ_@

Figure 1.66 : Cross-section — 3D project — Soil settlement — Example of cross-section along y

ﬁ Take a new screenshot &g Backio the index

=]

Selection of the physical quantity to display Extreme global values —————
Plate deflection—| - lx moment
e =
LY My moment Soil settlement —
Curve 1to Y = [mnx 52,7 kN.miml {mnx -247E-02m
min: -1,7 kN.ml | |min : -2 756-03 m
Curve2to Y= Soil reaction ——| - Surf. sup. react. -
[max 434 kFa {max 0,0 kPa
min : 0,0 kPa min: 0,0 kP2
c c i
Cross section / Soil reaction / ¥1=5,00 m (j:8) / ¥2=10,00 m (j:15) ( tHige )
X Curve#l | Curve#2
50 I [kPa] [kPa]
0,0 10 [
45 1,0 12,2 00|
2,0 198 0.0)
40 3,00 282 £
367 34,7 11,1
as 433 39, 13|
© 5,01 43 18,2]
% 30 5,67 45,4 14,9)
s 633 47, 15,1
5 7.0 bkl 15.2
] 767 48,4 15,2
== 8,33 484 15,2|
& 9,01 CEl 152
15 967 47, 15,1
10,33 454 145
e 11,0 43, 142
5 11,67| 39, 13,0
12,33 34,7] mi
a 13,0 282 738
14,0 198 0.0)
15,0 12,2 00|
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 80 45 100 105 110 115 120 125 130 135 140 145 150 155 160 160 109 04
*(m)
Curve#1 to Y= Curve#2 to Y= =
| 5,00 m (j:8) 10,00 m (j: 15)‘ L5 I

Figure 1.67 : Cross-section — 3D project — Soil reaction — Example of cross-section along x

1.3.11.2.4. Graphic result: shading

This option can be used to display different types of results in the form of shadings. The available
guantities are the same as for cross-sections: plate deflection, soil settlements, moments M, and
My, soil reaction, or surface supports reaction.

The advantage of this window is that it helps the user see the distribution of a given quantity, which
in particular helps choose the most relevant cross-sections.

The caption (to the right of the shading) details the various value ranges corresponding to each
colour.
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Click the (_Medify the shading... ) button to modify the bounds of shading:

{11l Modify bounds of shading x
Lower bound of the shading -2 48E-02 E
Upper bound of the shading -1,04E-03 E

(__ ok ) ((Reset the bounds of shading )

Figure 1.68 : Shading: Modify bounds of shading

ﬁT‘:lmsﬂeﬂm Physical quntity | M, moment ~ | ( Modify the shading... ) <%l Backto the index

Wx moment (kN.m/mi}

28,
269

25

229
225
210
185
18.0
1886
181
128
124

107

Figure 1.69 : Shading — 3D project — Moment My

w'rm.mm Physical quantity | Soil seftlement v|  (odity the shading... ) ﬁ] 4 Back to the index

Sail settiement (m}

275602
271803

222803

5.02E02
257802
753802
-8,43E-02
5,44E:02
-1,04E:02
112802
-1.23802
133802
-1,42802
-1,528:02
181602
-1,71E02
-1,80E:02
190802
199802
208802
213802
223802
-2,33E-02
2,47E02

Figure 1.70 : Shading — 3D project — Soil settlement
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1.3.11.2.5. Graphic results: 3D charts

This option can be used to display different types of results in the form of a three-dimensional
surfaces. The available quantities are the same as for cross-sections and shading: plate deflection,
soil settlements, moments M, and My, soil reaction, or surface supports reaction.

B e srow s N e — Op—

Deflect

ion {(mm)

+1,04E00 mm

-5,00E00 mm

-8,95E00 mm

-1,29E01 mm

-1,69E01 mm

-2,08E01 mm

Ximy -2,48E01 mm

6.0
Figure 1.71 : 3D Chart — Plate deflection
579 ke a new screenshot Physical quantty 42 Backto the index

267 kN.miml

22,9 kN.m/ml

17,2 kN.m/m|
i L T PN

28.7 . 0 11,5 kN.miml

5.8 kN.miml

0,1 kN.m/ml

5,7 kN.m/ml

it A :
Figure 1.72 : 3D Chart — Moment My

66/173 June 2015 Edition - Copyright @ Foxta v3 - 2011



‘; terrasol

TASPLAQ - User’s Manual Foxta v3

setec

1.3.11.2.6. Dishomogenisation

Click the g@ button to start the "Dishomogenisation" wizard.

If the user used the “Combined section” wizard in the plate mechanical properties definition step
(see chapter 1.3.4.3), the "Dishomogenisation” wizard can be used to retrieve the dishomogenised
forces.

il Data dishomaegenisation wizard x
Lower layer
h [ oso[T]
v
E 100000000
nerface  [Pasted  [v
Pasted
- Homogenised data from the calculation = l:lgenised forces
ippery
El M M N N H
X [m] ¥ [m] M Yy ey G ¥ X [m] ¥ [m] x v x v e
mm] | fmm] I g e (RN | [Nmiml] | [RMm] | (kN Il
0,25 0,21 1,5 18 025  2G0ED4 0,15~
0,75 0,21 4.5 18 025  2,G0E04 0,15
1,25 0,21 63 18] 025  2,60E04 0,15
1,75 0,21 66 1.2 0,25  2,60E04 0,15
2,75 0,21 B8 0,9 0,25  2,60E04 0,15
275 0,21 56 0,4 0,25  2,60E04 0,15
3,17 0,21 7.0 0.2 025  2,60E04 0,15
3,50 0,21 71 -0,1 025  2,60E04 0,15
3,83 021 73 -0,3 025  2,60E04 0,15
4,17 021 T4 -0.4 025  2,60E04 0,15
4,50 0,21 7.5 -0, 0,25  2G0ED4 0,15
4383 0,21 7.5 -0.7| 0,25  2G0ED4 0,15
5,17| 0,21 7.5 0.8 025  2,G0E04 0,15

Figure 1.73 : Data dishomogenisation wizard
The displayed window comprises three different frames:

“Lower layer” frame:

The data proposed here correspond to those input by the user in the “Combined section”. They can
be modified.

Designation Unit Default Dlsplgy Mandatory Local checks
value condition value
h: thickness m Always Yes >0
v: Poisson’s ratio - Tak?r? from Always Yes 0<v<0,5
e
E: Young’s modulus kPa “Combined Always Yes >0
section” Possible choices:
Contact - wizard " Always Yes e Pasted
e Slippery

Table 1.37 : Dishomogenisation wizard: “Lower layer” frame

“Homogenised data from the calculation” frame:

Here, Tasplaq gives the calculation results. They cannot be modified:
e X: X-axis of point (m);
e Y:Y-axis of point (m);
e M,: moment around axis -Oy (KN.m/ml);
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e M,: moment around axis Ox (kN.m/ml);
e heg: equivalent height of homogenised plate (m);
e Elgq: equivalent product of inertia of homogenised plate (kN.m2/ml);
. . . s . .
* veq: equivalent Poisson’s ratio of homogenised plate.
C H 13 ” ) 13 H H f »u,
lick the “Apply parameters” button | |to calculate the “Dishomogenised forces™"
il Data dishomogenisation wizard X
Lower layer
n
5
:
Interface
r Homogenised data from the calculation Dish ised forces
M M h El M M N N H
x ] &) v, X [m  [m] X, Ll c
Ximl R A e I A [I—— M ey | pimimn | pum) g m
0,25 021 15 13 025 260504 o15[4]| 12 02 021 05 48 25 £ 2
0,75 0,21 49 18 0,25 260604 0150 |1 L L 11 0.4 89 28 029
1,25 021 63 16 025 260604 0,15 125 L 23 0.4 118 2 125
1,74 021 68 12 029 260604 0,15 1.75 Lz 24 0.3 122 14 025
2,25 021 63 03 029 260604 0,15 225 o= 25 g 12,7 07 025
274 0,21 66 0.4 0,25 260604 0,15 2,75 021 24 0.0 123 0.1 025
317 0,21 7.0 0,2 0,25 260604 0,15 317 021 25 0.1 131 0.7 025
3,50 0,21 74 0,1 0,25 260604 0,15 3,50 021 28 0.2 132 11 025
3,83 0,21 7.3 0,3 0,25 260604 0,15 383 021 28 0.3 137 1.3 025
417 0,21 74 0.4 0,25 260604 0,15 417 021 27 0.4 139 1.8 025
4,50 0,21 75 0,6 0,25 260604 0,15 4,50 021 27 04 141 21 025
4,83 0,21 75 0.7 0,25 260604 0,15 483 021 27 04 141 23 025
5.17] 0,21 75 0.8 0,25 260604 0,15 x‘_’/ 517 021 27 0.5 14,1 24 025
i g
Close

Figure 1.74 : Data dishomogenisation wizard: results

“Dishomogenised forces” frame:

Tasplaq displays the calculated dishomogenised values, which cannot be modified: bending
moments and normal forces in the upper layer.

e X: X-axis of point (m);

e Y:Y-axis of point (m);

e M,: moment around axis —(Qy) (kN.m/ml);

e M,: moment around axis (Ox) (kN.m/ml);

e N,: normal force along x (kN/ml);

e N,: normal force along y (kN/ml);

e Hy: thickness of upper layer (m).

These data can be exported to MS-Excel®© for further analysis by clicking the E| button. Use of
this wizard for export is detailed in part C of the manual.

Click the ( close ) button to close the window.
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1.3.11.3. Available results for 2D projects
Résultats Calculé : il v a longtemps (Date du calcul : 21 juin 2013 11:04:35)

Résultats numériq

TASPLAQ - User’s Manual Foxta v3

Résultats formatés. Tableaux de résultats

Résukats graphiq

\/f\—

Coupes graphiques

TN

Exportation vers Tasseldo

Figure 1.75 : Results window — 2D project

1.3.11.3.1. Numerical results: formatted results

#+2S0LUTION® =%

DEPLACEMENT ET ROTATION AUX NOEUDS ACTIVES

Noeud W Thetax
001 0.536944E-01 -0.797461E-02
002 0.521003E-01 -0.796300E-02
003 0.505104E-01 —0.793379E-02
004 0.489277E-01 —-0.789147E-02
005 0.473545E-01 -0.78385BE-02
006 0.457928E-01 -0.777696E-02
007 0.442342E-01 —0.770805E-02 PROGRAMME TASPLAQ 2D v2.4.8 {c) TERRASOL 2011
oos 0.427100E-01 -0.763304E-02
009 0.411913E-01 -0.755298E-02
010 0.396891E-01 -0.746880E-02 File : E:\Users‘mto‘\Documents'Foxtav3iManuelTasplaq\MTO\DEFORMATIONS PLANES\Dé&Formations planes[TQ].resu
011 0.382040E-01 —0.738138E-02
012 0.367367E-01 —0.729155E-02
013 0.352875E-01 -0.720009E-02
014 0.338567E-01 -0.710779E-02 péformations planes
015 0.324444E-01 —0.701544E-02
016 0.310505E-01 —0.692382E-02
017 0.296748E-01 -0.683372E-02 Calcul réalisé le : 10/09/2012 & 18h39
018 0.283169E-01 -0.674595E-02 Terrasol
019 0.269762E-01 -0.666135E-02
020 0.256521E-01 —0.658077E-02
021 0.243436E-01 -0.650509E-02
022 0.230496E-01 -0.643522E-02
023 0.217690E-01 -0.637203E-02
023 0.205003E-01 -0.631631E-02 Itération : 11
025 0.192419E-01 -0. 62687 7E-02
026 0.179922E-01 -0.623002E-02
027 0.167496E-01 -0.619708E-02 OPTIONS DU CALCUL
028 0.155132E-01 -0.616686E-02 |
029 0.142826E-01 —0.613972E-02 Chargement des coeff. d'influence : Non
030 0.130571E-01 -0.611590E-02 calcul itératif automatigue : oui
031 0.118360E-01 -0.609553E-02 Sauvegarde des coeff. d'influence : Non
032 0.106187E-01 —0. 607 865E-02
033 0.940433E-02 —0. 606509E-02 .
034 0.813242E-02 -0.E05453E-02 seuil de décollement : -1.000
035 0.698235E-02 —-0.604659E-02 Seuil de compression : 1000.000
036 0.577363E-02 -0. 604090E-02 contrainte initiale : 0.000
037 0.456586E-02 —0.603709E-02 .
038 0.335870E-02 -0.803478E-02 Cote de référence : 0.00
033 0.215187E-02 -0.803359E-02
040 0.945210E-03 -0.603315E-02
041 -0.261411E-03 —0.603309E-02
CARACTERISTIQUES DES COUCHES
Wmax= 0.536944E-01 en x= 0.000 N
wmin= —0.261411E-03 en k= 8. 000 couche base module coef. Poisson
o1 -5.000 0.150E+05 0.330
REACTION DU SOL ET TASSEMENT SOUS LES NOEUDS 0z -15. 000 0.800E+05 0.330
03 -50.000 0.120E+06 0.250
Noeud statut Pression
001 Plastifié 1000. 000 0| DECOMPOSITION DE LA PLAQUE
00z 445.258 o
003 292.926 o)
004 240. 404 o} Element DLX EI nu Densité statut
005 208.241 o
001 0.200 0.427E+06 0.000 0.000
00z 0.200 0.427E+06 0.000 0.000
0032 0.200 0.427E+06 0.000 0.000
004 0.200 0.427E+06 0.000 0.000
005 0.200 0.427E+06 0.000 0.000
006 0.200 0.427E+06 0.000 0.000
007 0.200 0.427E+06 0.000 0.000 wEE

Figure 1.76 : Formatted numerical results — Example for a 2D project in plane deformations
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Similarly to the case of 3D projects, the formatted numerical results contain:

e A data reminder: general parameters, soil data, plate geometry and distribution, plate
characteristics, calculation points, applied loads (and their distribution).

e The results:
> Displacements and rotations at the activated nodes: for each node (defined by its number),
Tasplaq gives the displacement:
o displacement w (m), positive downwards;
o rotation 6, (2D plane deformations) or 0 (2D axisymmetric) (in radians).

The maximum and minimum values Wma,x and wg, (M), and the X-axis (2D plane
deformations) or the distance to the axis (2D axisymmetric) for which they are obtained are
given under this table.

» Soil reaction and settlement under the nodes: for each node (defined by its number),
Tasplaq gives:

its status (plastified or unstuck);

pressure (kPa): soil reaction under the plate;

settlement (m), positive downwards;

deflection (m), positive downwards.

O O O O

The maximum and minimum settlement values (m) and the X-axis (2D plane deformations)
or the distance to the axis (2D axisymmetric) for which they are obtained are given under
this table.
» For 2D models in plane deformation:
For each calculation point (3 points per element), Tasplaq gives:
o the element number and its X-axis Xn, (M);
o the bending moment M, (kN.m/ml);
o the shear force Ty (KN/ml).

» For axisymmetric 2D models:
v" Bending moments: for each calculation point (2 points per element), Tasplaq gives:
o the element number and the distance X, from the point to the axis (m);
o the radial bending moment M; (kN.m/ml);
o the tangential bending moment M, (kN.m/ml);

v Shear forces: for each calculation point (3 points per element), Tasplaq gives:
o the element number and the distance X; from the point to the axis (m);
o the shear force T, (kN/ml).

1.3.11.3.2. Numerical results: results table

(_Export ) ( 4af Backto the index
Plate deflection Settlement and node reactions Bending moments

Xe Plate deflection W | Shear force Tr | Surface support reaction Xn Elastic medium reaction Wedum settlements Xm Bending moment Mx
Im [ml [ktirmi] [Pa] m [kPa] m | Im [kH.mimi]
0,00 5,37E-02 300,0 0, 0,00 1000,0| 5,37E-02| 0,0)

0,10 529602 2143 0,0) 0,10 1000,0| 5,20E-02] 0,10 -25,7|
020 521E-02 184,8 0, 0,10 4453 5,29E-02| 0,20 57|
0,20 521E-02] 1843 0,0) 0,20 4453 5,21E-02| 0,20 57|
030 5,136-02 154,5 0, 020 4453 5.21E-02| 0,30 62|
0,40 5,05E-02 139,41 0,0) 0,30 4453 5,13€-02| 0,40 74|
0,40 5,056-02 1391 0] 0,30 292,9 5,13E-02| 0,40 74|
0,50 497E-02 1233 0,0) 0,40 2929 5,05E-02| 0,50 50,5
0,60 4,896-02 1125 0] 0,40 292,9 5,05E-02| 0,60 -102,3|
0,60 4,89E-02 1125 0] 0,50 2929 4g7E 02| 0,60 -102,3|
0,70 4,81E-02 101,3 0,0) 0,50 240,4) 4,97E-02| 0,70 -113,0)
0,80 474602 93,1 00, | 0,60 240,4) 4,89E-02| 0,80 1227
0,80 474602 93,1 0,0) 0,60 240,4) 4,89E-02| 0,80 -122,7]
0,50 4,86E-02 84,5 0] 0,70 240,4) 4,81E-02) 0,90 -131,§|

[~]
=

J2]
R

C
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gﬂm/_@&ck tothe mda)
Settlement and node reactions Plate deflection and surface support reaction g moments.
WaxSetl MinSett WaxPress WinPress. ) e Tk e ( Hoxkax Hockin HyMax HyMin
m im] ] [ ™ m ) wPa) 0 mim) v i) Lmmy
0,00E00 0,00E00 09 00 40802 R Ta50 129 23085 sae 1452

Xn n s r Xm Ym Mx My h

il i ) ] - e - e inl ) MU in
n‘zn 0,00 0,00E00 0,0[~ o o e 1923 033 0,12 Y 01 U‘fn A
150 000 00600 o9 = o S - 2 o1z o o1 oz
E‘ZU 0,00 0,00E00 0.0] 150 0,00 “1,956-03 18,9] 1,88 0,12 ﬂ‘z 0.1 U‘:U
450 0,00 0,00E00 00 = o Semw o 2,62 0,12 05 01 n:[l
QZU 0,00 0,00E00 0,0] 225 0,00 193603 18,7] 3,38 0,12 07 0.1 U‘:U
T:U 0,00 0,00E00 0.0] 200 0.00 191803 185 412 0,12 08 0.1 U:U
s‘;n 0,00 0,00E00 0,0 = o i e :‘ss 0,12] 12 01 n:.n
9‘:U 0,00 0,00E00 0,0] 378 0,00 188803 132] 562 0,12 1‘: 0.1 U‘:U
1ﬂ:[| 0,00 0,00E00 0.0] 450 0.00 ~1,866-03 180 6,38 0,12 15 0.1 U:U
11:n 0,00 0,00E00 0,0 = o S o mf 0,12 13 0,0 n:n
12,50 0,00 0,00E00 0,0] 528 0,00 182603 17| 774 0,12 14 0.0 0,50]
13,50 0,00 0,00E00 0.0 600 0.00 178603 172] 825 0,12 1.0 0.0 0,50]
14,50 0,00 0,00E00 0,0 - 875 0,12 08 0,0 0,50

Figure 1.78 : NUmericaI results: Results table — Axisg;mmetric 2D projects

As in 3D, the results are on the whole the same as those detailed for formatted results, but this
time presented in table format and without the data reminder part. Some results are not however
shown in these tables (such as rotations for example).

e The first table (left) contains plate deflection, shear force and surface supports reaction at the
calculation points as a function of X, (m).
The first line gives the extreme settlement and node reaction values.

Designation Unit Display condition
Xe: Calculation point X-axis m Always
w: plate deflection (positive downwards) m Always
Shear force kN/ml Always
Surf supp react: reaction of surface supports kPa Always

Table 1.38 : Details of numerical results for the plate (2D projects)

e The second table (centre) contains settlement and soil reaction at the calculation points as a
function of X, (m).
The first line gives the plate deflection extreme values.

Designation Unit Display condition
Xn: Calculation point X-axis m Always
Reaction of elastic medium kPa Always
Medium settlement m Always

Table 1.39 : Details of numerical results - Settlement and soil reaction (2D projects)

e The third table (right) contains the bending moments at the calculation points as a function of
Xm (mM).
The first line gives the plate deflection extreme values.

Designation Unit Display condition
Xm: Calculation point X-axis m Always
My: bending moment KN.m/ml Always

Table 1.40 : Details of numerical results - Bending moments (2D projects in plane deformation)

Designation Unit Display condition
Xm: Calculation point X-axis m Always
M,: radial moment kN.m/ml Always
M;: tangential moment kKN.m/ml Always

Table 1.41 : Details of numerical results — Bending moments (axisymmetric 2D projects)
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1.3.11.3.3. Graphic results: cross-sections

Asin 3
a choic

o

o

D, the graphic cross-sections are used to present cross-sections in the plate, with display of
e of one of the following quantities:

plate deflection and soil settlements (shown on the same graph);

radial and tangential moments (shown on the same graph) in the case of 2D axisymmetric
projects, and bending moment My in the case of 2D projects in plane deformation;

soil reaction and surface supports reaction (shown on the same graphic);
shear force.

The use of this screen is comparable to that described in 3D (see chapter 1.3.11.2.3).

ﬁ Takea

new screenshot 4g Backto the index

Selection of the physical quantity Extreme global
Plate deflection —| - SoilSafglement )
max:537E0Zm | |max:5,37E0Zm
min: -261E-04m | |min:5,62E-03 m
Sollreaction Wx moment

I settiement
iy Pt deficton max: 1000,0 kPa | | max : 0,0 kN.miml
min : 0,0 kPa min : -197,2 KN.mémi
Shear force Surface support..
max:300,0 kml | | max: 0,0 kPa
min : -99,5 kiml | | min - 0,0 kPa.
Ci ~Cro: i
Cross section / Plate deflection / Soil settlement (( Hoe )
-0.008 X Deflection X Setoment—"T
[m] [m] [m] m |
0,000 fooeoeeeen 000 537E-02 0,00 537E-02[A
010 529602 0,10 52902
0005 0,21 521E-02| 0,1 5,29E-02|
E 020 521E02 020 521602
= oo 030 513602 020 521602
2 o 040  505E-02 030 513602
= 040  505E02 030 51302
5 0020 050  497E02 020 50502
o 060 48902 040 50502
& 00 060 4,89E-02 0,50  4,97E-02)
= 070 481E02 050 497E02)
c
& 0030 080 474E-02 060 4896-02)
o 080  474E02 060 489602
g 0035
5 080 488E02 070 431E02)
£
W 0040 1,01 4,58E-02 0,71 4,281E-02|
= 100 456602 080 474602
S poas 110 450E02 080 474602
1,20 4 42E-02 0,90 4,66E-02|
o050 120 442602 030 4g6E02)
130 435E02 1,00 458602
Ces 140 427602 1,00  4586-02]
. . . . . . . . 140 427602 1,10 450602
00 02 D4 0B 08 10 12 14 18 18 20 22 24 28 28 30 32 34 38 38 40 42 43 48 48 50 52 53 58 58 60 62 64 68 68 70 72 74 78 78 80 B s T amed
X (m) 160  4126-02] 120 442E-02|~
‘_L Plate deflection (m) | _ Soil settlement (m)| ‘ [ e

Figure 1.79 : Cross-section: example of 2D axisymmetric project — Plate deflection/soil settlement

{7 Take a new sereenshot

g Backio the index

Selection of the physical quanity to display Extreme global
nnnnnn Soil settiement -
max - 1,78E00 m me: 1,76E00 m
min : 2,106-01 m min : 2,16E-01 m
Soll reaction 1 moment
W, moment
Qysicat quantry [W, [~] max - 2000,0 kPa max - 354857 k. miml
min : 0,0 kPa min : -5,6 ki.miml
Shear force Surface support ..
max : 16854 kN/m | |max: 0,0 kPa
min: -3191,0 k/m | |min : 0,0 kPa
C _r‘ =
Cross section / Mx moment Hide:
X Mx
Rl m [N m/mi] |
o 0,01 0,0[~
2000 1,00 58]
4000 2,01 444
& 000 2,00 44,4
2000 301 EXY
10000 4,01 355,6)
T o 2.0 3556
£ 5,00 694,4]
~ 14000
= 6,01 12000
=
= Uk 6,00 1200,0)
180 7.0 1905,6|
g 20 000 8,0 2844 4|
E 22000 3,01 28444
; 24 000 9,0 4050,0|
28 000 10,0 5555,6]
28 000 10,0 55556
oEET 10,5 £431,2)
42000 11,0 73944
32 000 1,0 73944
115 £449,3)
38 000
12,0 9600,
38 000 12,01 9600,0]
o 2 4 -] B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 a4 46 48 &0 52 54 56 58 &0 12,50 10850,7|
X (m) 13,01 12205 8w
_LMx moment (kN.m/ml) ‘ L

Figure 1.80 : Cross-section: example of 2D project in plane deformation - My Moment

72/173

June 2015 Edition - Copyright @ Foxtav3 - 2011



‘; terrasol

TASPLAQ - User’s Manual Foxta v3

setec

1.3.11.4. Export to Tasseldo external wizard

_ L 4
The "Export to Tasseldo" wizard, accessed by means of the | %4 button, can be used to export

all the reactions calculated under the plate, for a calculation with Tasseldo. This wizard is available
for 2D and 3D projects.

Using Tasseldo supplements the lessons that can be learned from a Tasplag model:

e Settlements at depth and at all points on the surface (in particular outside the Tasplaq
model);

e Stress distribution at depth.

The Tasseldo file generated comprises the following elements:
o definition of soil layers (elastic properties);
e loads exerted on the soil:
o external loads on the soill;
o net pressure exerted by the plate at each node (soil reaction);

e calculation points (nodes).
The wizard generates this data file and immediately opens the Tasseldo module.

The Tasplagq and Tasseldo modules are then both activated in the project (the buttons of both
modules appear) and the active module is hlghllghted in que

. Running the mouse over either

e either at top-right of the window: E N

button will call up the module name in a tool tip;

e orin the strip to the right of the window:

e

ometric settiemer

% TASPLAQ: plate
sefflements.
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|.4. CALCULATION EXAMPLES

1.4.1. Example 1: Slab on rigid supports

This example deals with the study of a homogeneous square (10 m on each side) slab bearing a
distributed load of 50 kPa. We will study two different cases:

e Case of a plate supported by its 2 opposite edges (see the drawing below);
e Case of a plate supported by its 4 edges (see the drawing below).

The input data of the study are detailed in the below drawing:

Distributed load Distributed load
E = 30 000 MPa 50 kPa E =30 000 MPa 50 kPa

h=05m h=05m
v=0 v=0.2
N N\

Simple support Simple support

10 m

Case (a) — Simple support under 2 opposite Case (b) — Simple support under 4 edges
edges

1.4.1.1. Step 1: Slab supported by its two opposite edges

e To create a new project, click on the radio-button
e Click on the button.

If Foxta is already open, click on “File®, then “New project “.

1.4.1.1.1. New project wizard

‘File” frame:
e Click on the (:) button to choose the work directory;
e Name and save the file.

“Project” frame:
e Define atitle for the project;
e Define a project number;
e Complete comments if necessary;
e Leave the "Use the soil database" box unchecked (for this example we will not use the
database), and click on the ( Next ) button.
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New project wizard: Module selection

1 Mew project wizard 4
New project
Fil
[ File path (*} ;| iciels TerrasolFoxtav3\WManuehTasplagiTasplagen\Example 01, fxp K )
~ Project
Projecttitle (*): | Example 01 |
Project number (*) :|Ex 01 - 2016 |
Comments :
; ; s =
(*} Theze fields are required D Use the soil database i Back J ( MNext )

o In the "Modules to use" window, select the TASPLAQ module and click on the (_ Create )

button:

[

1] Mew project wizard

Modules

X

Modules to use

i ™y ™y e ™y
k4 k& &
sy o - oA
<« v v
TASPE+ PECOEF: | TASPLAQ TASNEG
i ™y ™y e ™y e ™y
Y
e |
/
f
TASSELDO FONDSUP FONDPROF GROUPE+

vy

1 selected module(s)

] Use the soil database

vy h.
( Back :1 ( Create)

The input data window of TASPLAQ module is now displayed.
All different data tabs should be completed in the right zone of the screen.

1.4.1.1.2.

“General mode” frame:

The study model is a three dimensional square plate, so we choose "3 dimensions".

“Framework” frame:

“Parameters” tab

In this example, the local reference system of the plate representing the slab is chosen to be
identical to the global one. The (0.0) point represents the “bottom-left” corner of the plate on a

plane view.

e Plate location:

Xp (M)

Yp (M)

6 (°)

0.0

0.0
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[ Parameters | @ Layers | & Plete | & Deactivation | & Distriauted loads | & Linear lods | Pointlaads | @ Mesh |
i

General settings

General mod

@ 3dimensions @ Asxisymmelry

@ 2dimensions O Flane deformation

Xp (m)

¥ (m)

8 ()

Plate location [ 000 [

o003 [

Zp (m)

=
)

Plate elevation

mu\:\@

pport inter

Unsticking threshold (kPa)
Plastification threshold (kPa) 2000

[0 Unsticking/automatic plastification

[ Modify advanced parameters

Calculation

- (o searesutts )
E { i3 Start calculation ) (1 Se= resutis )

The following help figure is available for the definition of the coordinates of the plate:

e Project symmetries:

Ui Help for the definition of the plate coordinates

Oy

Plate

O

*
&
Ox
(Global coordinate
system)

Plate elevation: Zp = 0.0 m (reference elevation = elevation of the underside of the slab).
None (here we will deal with the whole model)

Note: it is possible in Tasplaq to define symmetry axes in order to simplify some models.
The following help figure illustrates different possible cases.

[i3i symmetry condition choice help

Global coordinate system = local

Oy Symmetrywith
Modelised wespect to (Ox)
plate
- OX

Symmetry applied to :
-Plate
-Soil
-Load ont plate
~Load on seil

[ / Global coordinate sysh

8
oy ¥
Modelised (¢
plate
,,,,,,,,,,,,, 1
........... Ox
o= local
it
oy wespect (o(Oy)
Modelised
plate

Ox
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“Plate/support interface” frame:

This frame allows the activation of the automatic management of the unsticking and the
plastification criteria by using the criteria defined by the user.

o Default values are kept as they are in this example.

Unsticking threshold 5 kPa

Plastification threshold 2000 kPa
e  Automatic unsticking/plastification: Unchecked
e  Modify advanced parameters: Unchecked

To shift to the next tab, click either on the name of the tab “Layers”, or on the button.

1.4.1.1.3. “Layers” tab
This tab includes two different frames:

“Soil layers definition” frame:

¢ No layers have to be defined. This is a fully structural calculation (plate on supports).
e Initial surface stress: 0 kPa.

“External loads on soil” frame:

In this example, there is no load applied directly to the soil outside of the plate.
e Activate external loads: Unchecked (by the way, this option is not available in this example
because no soil layers are defined here).

1.4.1.1.4. “Plate” tab

In this example, the plate is homogeneous and continuous. To define its characteristics, it is
convenient to define one single zone with Xmin=0m, Xmax=10 m, Ymin=0m and
Ymax = 10 m.

To create a new line in the table, click on the E\ button located under the table.

$ [ Parameters | @ Layers | @ Plete | @ Deactivation | & Distribted loads | o Linear ioads | @ Point loads | @ Mesh |
I~ . & o
I
Mechanical characteristics
Plate mechanical characteristics
i E
- Xmin Xmax Ymin Ymax = N h
[m] [m [m] [m] [kPa] [m]
= 1 000 10,00 0.00 10,00 200507 000 050
e
o
I
-
¥ (m)
o
X (m}
e
[] H 3 [ [ Fi)
Jements. Options
P
3 4
|| € G [€ C - &
| Loads & stiffn...0y (] I MO S E D [ ] “B
. Loads on nodes (m] (s Calculation
BB Mesh/Plate i) . © Top view (local) i Startcaloiiaiion ) {(+ Ses resulls )
: v
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The input data are given in the table below:

Zonen® | Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Epiae (KPa) v h (m)

1 0.00 10.00 0.00 10.00 3.00E+07 | 0.00 | 0.50

The choice of the Poisson ratio equal to zero is made considering the assumption of a plate
consisting of reinforced concrete (0.2 value is to be considered when the concrete is not reinforced
or fibered: this will be the case in the second step of this example).

1.4.1.1.5.

In this example, there is no element to deactivate, the plate is full and rectangular. Leave the
“deactivation” frame empty.

“Deactivation” tab

[ Parameiers | @ Layers | @ Piste [ © Deaciivation | & Distriouted loads | & Linear loads | & Point loads | & Mesh |
. -
~
Zones to deactivate
Zones o deactivate
— i Ymax Yrmin Ymax
[m] [m] [ml [m]

I

=

e

o]

re

o

¥ (m)
= L
X(m)
R
[ 2 3 [ [] 10
Jements. Options-
£ =
. o - i E I:\ nu!
Plate boundaries ™
® Top view Calculation
H Tl &4 © Top view (Jocal) \z‘  Start caleulation ) (1 See resuls ) E

1.4.1.1.6. “Distributed loads” tab

The plate is subjected to an evenly distributed load of 50 kPa. It is convenient to define a load
distributed on the whole surface of the plate (from Xmin = 0 to Xmax = 10 m along Ox and from
Ymin = 0 to Ymax = 10 m along Oy).

To create a new line in the table, click on the f!‘ button located under the table.

The "kz" column (surface stiffness) corresponds to the case where a continuous and elastic
stiffness is located under the plate (surface springs), which allows the definition of an elastic
support with a variable stiffness by zone.

Input the loading characteristics:

R : . Load k.
Load n Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) (kPa) (kPa/m)
1 0.00 10.00 0.00 10.00 50 0
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$ [ @ Perameters | o Layers | @ Piste | @ Deactivation [ & Distriouted loads | & Linear loads | @ Point loads | o Mesh |
F
o - -
o
Distributed load
- Distributed load:
Xmin Xmax Ymin Ymax Load K
Load #
o8 ml ml ml ™ [kPal [kPaim]
S 1 I a0 a0 a0 a0 o0
! " i ’ " i
o]
o]
&
o]
¥ ()
o
X (m)
o
3 i [ [ 10
lements. opt
i Al & (@ la
Symb. Nomination Visible [/ E D - | e
LAL I
Plate boundaries. (4]
® Top view Calculation
,
// TeTerE & T — E‘ { @ Start calculation ) (= See resuls )
v —

1.4.1.1.7. “Linear loads” tab

The "linear loads" option allows the definition of linear loads applied on the plate, in one hand, and
in the other hand this option allows the definition of linear stiffness’s which permits the simulation of
some particular cases.

We will now use this latest function: in fact, the case of a simple support placed on some edges of
the plate (the case of our example) can be modelled by considering a linear support with a
translation stiffness high enough (10'° kN/m/ml for example).

In our case, 2 supports are to be defined under 2 opposite edges of the plate, thus 2 linear loads to
be defined between Ymin = 0 and Ymax = 10 m with respectively X =0 m and X = 10 m (these are
linear stiffness’s along Oy).

5 |[[© Perameters | @ Layers | & Plate | & Deactivation | & Distributed loads | & Linear loads | & Point loads | & esh |
i
- -
Linear loads
Loads & stiffi along O
Xmin Xmax ¥ Load K
Load #
o m m m kfUm) [kitmim]
5
o]
o]
B [ [ [ e
Loads & sifin along Oy -
X ¥min Ymax Load K
Load #
oa m m m kN [kNimimi)
o 1 [ 0,00 0,00 10,00 0,00 1,00E10
2 [ 10,00] 0,00 10,00] 0,00/ 1,00E10
¥ (m)’
°l Xim)
o
[] 2 i [ [ 10
Opt
A =
- p e [ [ ]
late boundaries
Q= Calculaton —————————————————
y Disabled areas o (= suls ) .
2 )| | ==y
vi
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Load n° X(m) | Ymin (m) | Ymax (m) Load (kN/ml) (kN/ir(ri/mI)
1 0.00 0.00 10.00 0.00 1.00E10
2 10.00 0.00 10.00 0.00 1.00E10

1.4.1.1.8. “Point loads” tab
There is no point load in this example.

1.4.1.1.9. “Mesh” tab

Here we opt for a maximum step of 0.50 m. This leads to a mesh of 20 elements along X axis and
20 elements along Y axis, thus 400 elements in total.

| [© Parameters | © Layers | © Pisle | @ Deactivaion | © Distribvied loads | @ Linear loads | o Paint lasds | & Mesh
= I ]
9
Mesh definition
General p
PR— T
15
Number of elements along X axis : 20 /Y axis : 20 (total : 400)
Along X Along Y Along X and ¥ axes-
| (| I . 1 Win Wax Win Wax Xmin | Xmex | Ymin | Ymax
Rat Rat Rat
1 11 1 o m m | Rete ol m m | Rete M m m m | e
o]
| &
e [ o] e o] ol |
Iser-defined crossover pe
"~ [ Activate user-defined crossover points in the mesh
Along X Along Y Along X and ¥ axes-
Coord. Coord. 3 Y
v e Im] e im Mool m | m
=
X{m)
o
[ 2 i [ [ 10
E Opt
A = = = =
o e e
Plate boundaries ™ .
® Top view Calculation———————————————
I Disabled areas & © Top view (iocal) E‘ {  Start caleulation ) (s See resuls )
vi —

1.4.1.1.10. Calculations and results

Calculation

Click on the (¥ start caleulation )button. A calculation window appears. It displays the different steps of
the calculation and their progress. This is useful especially when the calculation becomes time
consuming.
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[if] Calculation done

*

ETAPE

AVANCEMENT

COMMENTAIRES

INPUT

MODELE DE PLAQUE

RESOLUTION

RESULTATS

QUTPUT

FIN

Lecture des fichiers...
Initialisation des wvariables...

Construction du maillage...
Matrice de rigidité...
Conditions aux Timites...
Vecteur chargement...

Constitution du systeéme 3 résoudre
Factorisation 'LU"...
Résolution directe...

Calcul des déplacements...
Calcul des sollicitations...

Construction des Isovaleurs...

writing TasseEldo Tile...
Writing results file...

Edition du fichier graphique...

Temps de calcul 0.52 sec

0400 &1éments

1322 équations

| (Stup calculation ) ( Close )

To display the results formatted as tables and graphical views, click on the button.
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-External wizards
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Results
Numerical results:

Table of results:

This type of display includes the following results:
e Settlement and node reactions;
¢ Plate deflection (9 points per element);
e Bending moments (4 points per element).

This window also includes tables showing the maximum and minimum values for each type of
result.

The “Settlement and node reactions” tables correspond to the results obtained on the surface of
the soil support if this latest has been taken as an elastic multilayer (see examples 2 to 7). If no
multi-layered soil has been defined in the project (the case of the present example), displayed
values would all be equal to zero.

Export 4 Dacktothe index
and node and surface support - Bending
MaxSettl WinSetl MaxPress MinPress — o— Tpgmax g Mxhax Hxhlin MyMax HyMin
m ] [kPa] [kPa] i ml Pal Tl RN.mvm] [N mim] [k miml] [kH.m/m]
0,00£00) 0,00E00 0,0 0,0 20802 12508 0yl 00 6245 307 12 22

Xn ¥n s r Xm ¥m Mx My h

i m i Wl e e R ) i m Wmm) i) m |
0,00 0,00 0,00E00 0,0~ 0.00 .00 _1,636-07] Y 0,12 0,12 30,7 -22 0,50| A
0,50 0,00 0,00E00 0,0 = i Ei5es e, 038 012 59,9 0,2 0,50(C)
1,00 0,00 0,00E00 0,0 0.50 0,00 33260 00 0,52 0,12 1461 12 0,501
150 0,00 0,00E00 00 = i St B 0,38 0,12 199,2] 10 0,50
2,00 0,00 0,00£00 0] o i SoEn i 1,12 0,12 2492 09 0,50)
2,50 0,00 0,00E00 00 = o i s 1,38 0,12 296,1 09 0,50
3,00 0,00 0,00£00 0] i o Geen i 162 0,12 339, 10 0,50)
3,50 0,00 0,00E00 00 = = oo 0 1,88 012 380, 10 0,50
400 0,00 0,00E00 00 i o Ei=c'o s 247 0,12 4180 10 0,50
4,50 0,00 0,00E00 0,0 1.50 .00 9,560 00 2,38 0,12 452, 10 0,50
5,00 0,00 0,00E00 00 i o S s 269 0,12 4836 10 0,50
5,50 0,00 0,00E00 0,0 200 .00 124602 00 2,88 0,12 S11.7 1,0 0,50
6,00 0,00 0,00E00 00 o i o s 3.2 0,12 536,7 10 0,50
6,50 0,00 0,00E00 0,0 22 0,00 21,366-07 00 3,38 0,12 5586 1,0 0,50
7,00 0,00 0,00E00 00 o= i et B 3,62 0,12 5774 10 0,50
7,50 0,00 0,00E00 0,0 250 0,00 1,486-07 00 3,88 0,12 593,0 1,0 0,501
3,00 0,00 0,00E00 00 = o T s 213 0,12 605, 10 0,50
8,50 0,00 0,00£00 0] B o B i 438 0,12 6129 10 0,50)
9,00 0,00 0,00E00 00 = = o) 0 167 012 6211 10 0,50
9,50 0,00 0,00E00 00 = o o s 488 0,12 624.2] 10 0,50
10,00 0,00 0,00E00 00 = = = 0 512 012 624,2] 10 0,50
0,00 050 0,00E00 00 = 0 S s 5,34 0,12 6211 10 0,50
0,50 0,50 0,00E00 0,0 37 .00 21,9602 00 5,62 0,12 614,9 1,0 0,50
1,00 050 0,00E00 00 o 0 S s 5,58 0,12 605, 10 0,50
1,50 0,50 0,00E00 0,0 200 0,00 Z1,986-07 00 6,12 0,12 593,0 1,0 0,50
2,00 050 0,00E00 00 = i oo B 6,38 0,12 5774 10 0,50
2,50 0,50 0,00E00 0,0 250 0,00 2,066-07 00 6,62 0,12 5586 1,0 0,501
3,00 050 0,00E00 00 o= o oo s 6,38 0,12 5367 10 0,50
3,50 0,50 0,00£00 0] B i e o 7,12 0,12 5117 10 0,50)
4,00 050 0,00E00 00 == = T 0 738 012 4836 10 0,50
450 050 0,00E00 00 5 i S s 762 0,12 452, 10 0,50
20 5 = a0 = o I i  — —T o — )
R‘ﬂ ﬂ‘ il ﬂI"ﬂFﬂﬂ ﬂ‘ﬂ b 550 0.00 2,085-02 00 b i n1 D‘ 1 nsnl¥

Graphical results:

Cross-section charts:

This buttons allows to obtain cross-sections within the plate:

The window also includes tables indicating extreme global values of settlements, reactions,
bending moments and deflections. To obtain this table, click on the button placed in the
“Extreme global values” frame.

Four drop down lists are available on top of the window. To display one or two cross-sections,
select the result type (physical quantity), direction of the cross-sections and their localisation.

A table showing the detail of the values for the defined cross-section(s) can be displayed at the
right of the chart zone: in the frame “Cross-section details”, click on the (_ show ) button.

Note: the (_ Show ) buttons are contextual, their name changes once they have been activated

and it becomes: (  Hide ).
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Plate deflection along X axis:

Extreme global values:
e Max: -2.08E-02 m (thus -2.08 cm)
e Min: 1.25E-08 m (thus 0.00 cm)

Cross-section 1 at Y =1.00 m (j: 2)

Cross-section 2 at Y = 5.00 m (j: 10)

At X =5 m (centre of the plate), we can read for 2 cross-sections a maximum deflection of 2.08 cm
identical for both: the reason is the set of the limit conditions preventing any deflection along Oy
direction. Any cross-sections along Oy would give a uniform deflection.

ﬁ Take a new screenshot (« Backto the mua:]
Selection of the physical quantiy to display Extreme global values
[@ETN

Plate deflection—( - Mx moment
max: 208602 m | | max : 6246 kN.miml
min:1,25E08m | |min : 30,7 kN.miml
My moment Soil settlement ——
max s 1,2 k.l
min : -2,2 kN.miml
Soil reaction Surf. sup. react. —
max: 0,0 kPa max : 0,0 kPa
min: 0,0 kPa min : 0,0 kPa

Cri - Cross,
Cross section / Plate deflection / ¥1=1,00 m (j:2) / Y2=5,00 m (j:10)

N

ysical quantity | Plate deflection

Direction Along X axis

el

Curve 110 = |1,00m({2)

!!

curve2toy= [5,00m(10)

N\,

ORE X | Curve#l CurvadlZ\

[m] [m] m N

0.000 2,50] -1,486-02 -1 48E-02(A~
2,75 -1,596-02] -1,59E-02]
-o.on2 3,00] 1,69E-02 1,69€-02|
s 3,00 -1,69E-02 -1,69-02|
3,25 1,78E-02) 1,786-02]
. -0.006 3,50 -1,856-02 -1,86E-02|

E 3,50( 1,B6E-02 —1,85E-02)|
S -0.008 3,75 -1,936-02 -1,93E-02|
= 4,00 -1,98E-02] -1,98E-02|
2 -0.010 4,00 -1,886-02 1 98E-02|
B oomn 425 -2,036-02] -2,03E-02|
a7 4,50 -2,06E-07] -2,06E-02|
= Lo 4,50 -2,06E-02] -2,06E-02|

475 -2,086-02] -2,08E-02|

-0.016 5,00 -2,08E-02 -2,08E-02)
5,00] -2,086-02 -2,08E-02
5,25 -2,08E-02 -2,08£-02|
5,50 -2,06E-02 2,06-02|
5,50 -2,06E-02 -2,06E-02]
5,75{ -2,03E-02 2,036-02|
| 6,00 -1,986-02] -1,98E-02]
0.0 05 1.0 15 20 A4 30 35 4.0 45 50 55 6.0 65 7.0 7.5 8.0 85 9.0 9.5 LS 8,00 1,98£.02 1,08£.02,

X (m) N\ 6,25 -1.836-02 -1“33E-y&
=

1 Curve#1 to Y= Curve#2 to Y= n
1,00 m (3:2) 5,00 m (3:10) "":E E‘

-0.018

-0.020

-0.022

Note: In TASPLAQ, the displacements are positive upwards. Hence, a negative deflection means a
“settlement”. A positive deflection would correspond to an uplift comparing to the initial elevation.
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M, Moment along X axis:

Extreme global values:
e Max: 625 kN.m/ml
e Min: 31 KkN.m/ml

Cross-section1atY =4.88 m (j: 10): at X=4.88 m/5.12 m
Cross-section5atY =5.12m (j: 11): at X=4.88 m/5.12 m

M,: 624.6 KN.m/ml
M,: 624.6 kN.m/ml

Both cross-sections are perfectly identical, the obtained maximum value (625 kN.m/ml) is to be

compared to the one obtained for a uniformly loaded beam simply supported at ends.

A Tte a new screenshot

Selection of the physical quantty to display.

Cross sections-

Extreme global values

Plate deflection
mex : -2,08E-02 m

< Backo the index

Hide
x moment
max : 624,6 kN.m/ml

min:1,256-08m | |min: 30,7 kiLmiml
CurveTtoY= [488m(E10) mﬂx-;i:x-"w“m:
min ; -2.2 kN.mimi
Surve2toy = [512m E11) Soil reaction Surf sup. react
max: 0,0 kPa max : 0,0 kPa
min- 0,0 kPa min- 0,0 kPa

Cross sections details

Cross section / Mx moment / Y1=4,88 m (j:10) / Y2=5,12 m (j:11) (T)
X | Curve#1 | Curve#2
- m [kN.mvmi] | [kN.mvm] ||
288 5121 sizi[A
o 312 5371 sa7d
550 338 55000  550,0)
362 577 7|
500 388 5034 5934
= 412 6059 6059
E 438 6152 6152
A
E 462 6215 6215
=
== 350 4,38 6246 6248
i= 512 6246 624
S 300 538 6215 621§
g 250 56 6152 6152
= 538 8059 6054
= 200 6,12 5934 5934
638 5777 511.|
st 6,62 559,0 55,0
100 688 5371 sai1
742 5121 si2d
* 738 4840 4840
o 762 4527 452,71
788 4183 4183
0,0 0,5 1.0 15 2,0 25 30 35 40 45 50 55 60 65 7.0 75 8.0 85 9,0 95 10, 512 3808 380
®(m) 838 2002 3402

Curve#2 to Y=
5,12 m (j:11)

T\ Curvest to v=
— 4,88 m (j:10)

Note 1: the M, moment represents the bending moment around the —Oy axis, while the M, axis
represents the bending moment around the +Ox axis.

Note 2: a positive moment value means that the lower fibre is in traction.

Shadings:

The window includes, on the top, a dropdown list which allows from the selection of the physical
guantity to display as shadings.

The aim of this window is to help user to display the distribution of a given physical quantity, that
allows in particular the selection of the most relevant cross-sections.

The legend at the right of the shadings shows a range of colours which represents each an interval
of intensity of the selected physical quantity.

The (Mudifrtheshading...) button allows the modification of the graduations of shadings in order to
emphasise the characteristic values.
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S\
Physical anmy‘ﬁaledehdnn ‘vl (rodity the shading..)

ﬁ Take a new screenshot

< Backo the index

Plate deflection (m)

125608
80804
-1,81E02
272803
282803

452802
544802
824802

- 72502
215802
EXLE
B.57E02
108802
-1.18E02
127602
-1,38E02
-1,45E02
-1,54E02
-1,83802
-1,72E02
181802
-1.808-02
183802

208802

3D Graphics:
This button allows the display of the results as three-dimensional surfaces.

Select the physical quantity that you wish within the dropdown list available at top of the window.

Plate deflection:

L
Take a new screenshot Physicalquantty [Platedeflecton | v] & <@ Backto the index
[etesetecion ] g

Defiection (mm) 1,83E-08 mm

'1 .83E'06 -3,47E00 mm

-2.60E00 604500 mm

-5.20E00 -1,04E01 mm

7 81E00 -1,39E01 mm

-1.04E01 1,73E01 mm

-1 .30E01 -2,08E01 mm

08 =/
82RO 12 25 38 58 &2 75 88 o0 Xim
-2.08E01
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Mx Moment:

A e e srene B L —

< Backto the index

624,4 kN.m/ml
I 520,5 kN.m/m!
416,6 kN.m/m|
312,7 kN.m/m!
208,8 kN.m/ml

1049 kN.m/m!

1,0 kN.m/ml

1.4.1.2. Step 2: Plate supported by its 4 edges

To go back to the input mode, click on the button then on (4@ Backtothedata ),
Save as the project with another name: “Plate supported by its 4 edges” for example.

1.4.1.2.1. “Plate” tab

We will modify the Poisson ratio for this calculation: v = 0.2 (applied to whole plate).

| @ Parameters | @ Layers | @ Plate | & Deactivation | & Distributed loads | @ Linear loads | & Paint loads | & Mesh |
I

Mechanical characteristics
Plate mechanical characteristics

Arca & | Xmin | Xmax | “min | Ymax | Eopete Y h
[m] [m] [m] [m] [kPa] m]
1 | 0,00 10,00] 0,00 10,00 3,00E0 0,20 0,50

1.4.1.2.2. “Linear loads” tab

This time it suits to define simple supports along 4 edges (in spite of 2 as in the first step).

We add two linear load along Ox:

Load n° X (m) Ymin (m) Ymax (m) Loads (kN/ml) k; (KN/m/ml)
1 0.00 0.00 10.00 0.00 1.00E10
2 10.00 0.00 10.00 0.00 1.00E10
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L $ | [ @ Parameters | © Layers | @ Plate | @ Deactivation | @ Disiribuied loads | & Linear loads | @ Paint leads | @ Wesh |
i IF 1
Loads & stiff along O:
Xmin Xmax Y Load
Load #
= [m] m [m] [ich/rf] [kN/m/m]
______ || 1 | 0,00 10,00 0,00/ 0.00 1,00E10,
2 I 0,00] 10,00] 10,00 0,00 1,00E10
]
o
N 1 o ]
% | [Loads & stiffnesses along Oy
X Ymin Ymax Load ke
Load #
[m] [m] [m] [kkifm]] [kN/m/ml
o 1 | 0,00 0.00 10,00 0.00 1,00E10]
2 I 10,00] 0,00 10,00 0,00 1,00E10)
vl e T T T
o
X (m)
[] 3 1 [ & 10
= opt
A -
- . e
ate boundaries
® Top view Calculation ————————————————
Disabled areas 3 « sulls )
7 <] © Top view (ocal) E {  Start calculation ) (1 See resulls ) »
v —

1.4.1.2.3. Calculations and results

Restart calculations by clicking on the (¥ Start calculation ) button.

¢ The maximum deflection of the plate is 6.3 mm (see extreme global values on the cross-
section screen, for example). The display of the deflection as 3D view (see below) shows
the expected behaviour of a plate on 4 supports (no displacement on edges, in particular).

e The maximum values of the M, and My, moments are identical (as the plate is square and
loaded uniformly), with a maximum of 221 kN.m/ml.
We note that the maximum value of M, and M, given in the extreme global values of the
cross-sections screen is 220.8 kN.m/ml, whereas the maximum value indicated in M, and
M, graphs is 221.7 kN.m/ml: this slight gap is due to the interpolation made for the 3D
display (calculation of the maximum value at X (resp. Y) = 5.0 m), whereas the screen of
the cross-sections shows the extrema obtained amongst the exact calculated values, i.e. at
X (resp. Y) =4.88 m and X (resp. Y) = 5.12 m in this particular case.
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Physical quantity [ Plate deflection [v]

<@ Backto the index

4,33E-04 mm
-1,04E00 mm

-2,08E00 mm

Deflection {mm)
-3,12E00 mm

Q - 4.33E-04
/ -7.80E-G1 ~4,16E00 mm

I -5,20E00 mm
-6,24E00 mm

~  -1.56E00

~0 232e00

e 13.12E00
S~ -a.00E0D
14

i~ .88E00
g -5.46E00
3 -6.24800

1.4.1.3. Comparison of the results

Maximal Deflection (cm) Bendérkﬁ Tn(/)rrr?lim M
Min Max Min Max
Plate supported by 2
edges 0.0 -2.08 31 625
Plate supported by 4 0.0 063 25 221
edges ’ ' '

The fact of leaning on 4 edges reduces the amplitude of the moments and the displacements of the
plate by a factor of 3 comparing to the case where the plate is supported on its 2 opposite edges

only.

We can compare the obtained results to the ones we would obtain by using analytical solutions
given in the document “Techniques de I'ingénieur” (see below). For the first case, the model is the
one of a beam on two simple supports at ends, the second is the one of a square plate supported

by its four edges:

A perfect match between both sets of results is to be highlighted.
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Table 1: comparison of the results — case of a beam supported by its 2 opposite edges:

Maximal moment (kN.m/ml) Maximal deflection (mm)
TASPLAQ Results 625 20.8
Reference values
(Techniques de I'ingénieur) 625 20.8

Table 2: comparison of the results — case of a plate supported by its 4 edges:

Maximal moment (KkN.m/ml) Maximal deflection (mm)
TASPLAQ Results 221 6.26
Reference values
(Techniques de I'ingénieur) 221 6.24

Both figures hereafter remind the analytical solutions given in the “Techniques de l'ingénieur”
document:

Caractéristiques Eléments de réduction dans une o
Réactions [ Moment Effort o Ligne élastique. Flaches
Tree Cherges Diagramme Equations Diagramme | Equations Equations
| ! 2
4 : y w o - voe- Z‘i.'ﬂ (6 €40+ x)
AT A : 2 {
/ 8 Al { i
A~ Ry =pt A il 8 My =0 MM 3 T=px, =0 "
& : p
&2 2 - -
: £ Lnt % M- i T
At R A
Y ; t v-—s’—z‘-x’(ﬁlf—x]
/ » M =Py, 4 4
| ;A Ry=P ,/ m My =0 / | i T=P va=0 .
| B AN 8 My=-P0 ; VB,_,Pl,
¢ 7 7 38
|
1y ABC: v =t 2 Ba-a)
P 7 BaC: M =0 Y 6 El
| 7 3 7 GaA: Mi=fic-g MMM § =0 CaB: v =m e Bx-0)
| A* ¢ Ry=P ] | 7 T=P 6El
; | gl A C B | M =0 Y c 5
O oaf Y My=-Pa A Vom0
7
I
/ M =P L Sl PR I e
¢ / : Ll oAl v oo 8T )
p, I .
R J Mg =0 27 o
2 A ¢ ' v u=f
7 M=
| p
2 o b . -0 (024 =X
. J‘;—E}“. ‘ M-";(t " a . v 2“,x(f ) (07 + fx - x%)
HA-R'=’; Ak:ja‘ 4 -p‘z—x] s pee
Mo = 384 6
X Xy | 8
Xt o

Form. C 2061 -6 | |
Extract of the “Techniques de 'ingénieur” document — Case of a beam on 2 simple supports
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Tableau LI. — Plaques rectangulaires appuyées sur 4 cétés.

yh
La plaque est simplement appuyée sur ses cotés { s
x=0,x=a,y=—%b, y=%b
b a2 b/2
0npose:p=5et}.=""t == e
b 2a 2p 0 é >
X
b/2

Plaque supportant une densité de charge constante p sur toute sa surface.

e La fleche w au centre C de la plaque a pour valeur:
5 pa?b? __5pat __5pb*
3840 ")~ "38a59) = "3g5p" ¥

768 v« 1 (2+).th}.) mn
2w (ann

5 me e\~ cha )" 2

w=-

avec: g(p)=1-

flp)=p*g(p). hip)=p?f(p), f(%)d(p), 9(%)=h(p)

On peut donc supposer p < 1.

4 flp) g(p) h(p)

0 0 1 0 k
0,1 0,01000 1,00000 0,00010
0,2 0,03985 0,996 16 0,00159
0,3 0,08652 0,96135 0,00779
0,4 0,14126 0,88288 0,02260
0,5 0,19447 0,77788 0,04862
0,6 0,23963 0,66565 0,08627
0,7 0,27370 0,55857 0,134 11
0.8 0,29624 0,46288 0,18959
09 030839 038073

1 0,31199 0,31199 0,31199 |

o Les moments fiéchissants au centre C de la plaque ont pour valeurs:
M, =pab[F(p)+vG(p)] et M,=pab[vF(p)+Gp)

: 1 ¢ 2 [(2+4Athi\ . m=
F"’"”{E‘;m(—cha ) sin |
avec

th A) sin M7
2

o't
6 =3 = (i

En permutant a et b, on voit que F (%) =G (p); on peut donc supposer p < 1.

p Flp) G(p) P F(p) Glp)

0 0 0 0,55 0,049086 0,011532
0,05 0,006 250 0,000000 0,60 0,049229 0,014540
0,10 0,012500 0,000000 0,65 0,048771 0,017638
0,156 0,018743 0,000006 0,70 0,047821 0,020749
0,20 0,024901 0,000079 0,756 0,046484 0,023805
0,25 0,030751 0,000378 0,80 0,044853 0,026 755
0,30 0,036010 0,001078 0.85 0,043009 0,029557
0,35 0,040457 0,002277 0,90 0,041021 0,032183
0,40 0,043980 0,003988 e st g |
0,45 0,046586 0,006 159 I 1 0,036836 0,036836
0,50 0,048230 0,008706

Extract of the “Techniques de I'ingénieur” document — case of a plate supported by its 4 edges
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1.4.2.

Example 2: Locally loaded rafts

This example concerns the study of a rectangular and homogeneous raft of 10 m x 16 m,
subjected to local loads representing peripheral walls? and a central wall for separation purpose.

The input information of the study is described in the figure below:

10m
{
0,5m 0,51m
T Raft (80 cm) -
! S 600 kPa
0,00 (R —
Medium dense sand
Z =-10,00
Sandy silts
Z=-15,00
Sands and gravels
Z =-35,00

1.4.2.1. Step 1: Single raft

At the beginning, Foxta proposes:
e to create a new project;
e to open an existing project;
e to open recent project.

In the case of this example:

0,5m]

0,5m
e
600 kPa
o]
3
(<)) (<))
8 8
= 600 kPa =
) 0
Q Q
o]
3
600 kPa v
|
10 m ‘

e To create a new project, click on the radio-button

e Click on the button.

1.4.2.1.1.
“File” frame:

New project wizard

e Click on the (:) button to choose the work directory;

e Name and save the file.

Copyright @ Foxta v3 — 2011 - June 2015 Edition
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“Project” frame:

Define a title for the project;
Define a project number;
Complete comments if necessary;

database), and click on the (__Next ) putton.

setec

Leave the " Use the soil database" box unchecked (for this example we will not use the

fi1) New project wizard X
New project
r Fil
File path (*) ;| iciels TerrasolFoxtav3\ManuehTasplagiTasplagien\Example 02. fxp K )

- Project

Project tle (*): | Example 02

Project number (%) :| Ex 02 - 201g]

Comments :

(*) Theze fields are required

[ Use the soil database  (

( Back ) ( Nedt )

1.4.2.1.2. New project wizard: Module selection

In the "Modules to use" window, select the TASPLAQ module and click on the <ﬂ> button.

f1) Mew project wizard x
Modules to use
Modules
———
i b 4 b 4 A
Y
- = - A
L v or
TASPE+ PIEECOEF+ L TASNEG
i g i g '3 '3 g
4
rTrr \
f
I
TASSELDO FONDSUP FONDPROF GROUPIE+
1 selected module(s) D Use the soil database ( Back } ( Create )

The input data window of TASPLAQ module is now displayed, all different data tabs should be

completed.
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1.4.2.1.3. “Parameters” tab

This tab includes four different frames:

& Perameters | O Layers | o Plate | O Deactivation | & Distributec Inads | & Linear loads | @ Paint loads | o Mesh |

General settings

General mode

Framework

Xp (m) Yp(m) 6

)
Plate locaton | 0.00[Z]| 0003 [ nn\3|@
2p(m)

Patecevaton | 000[ 3]

Plate/support interface

Unsticking threshold (kPa)
Plastification threshold (kPa) 2000

[0 Unsticking/automatic plastification

([ Modify advanced parameters

Calculation

= (T oee o)

“General mode” frame:

The study model is three dimensional, click on the radio button "3 dimensions".

“Framework” frame:

e Plate location:
In this example, the local coordinate system of the plate representing the raft is taken
identical to the global one. The (0.0) point represents the “lower-left” corner of the model.

Xp (m) Yp (M) 6, ()

0.0 0.0 0.0

o Plate elevation: Zp = 0.0 m (reference elevation = elevation of the underside of the raft).
¢ Project symmetries: None

“Plate/support interface” frame:

This frame allows the activation of the automatic management of the unsticking and the
plastification criteria by using the criteria defined by the user. Default values are kept as they are in
this example (option deactivated).

Unsticking threshold 5 kPa
Plastification threshold 2000 kPa
e Automatic unsticking/plastification: Unchecked
¢ Modify advanced parameters: Unchecked

To shift to the next tab, click either on the name of the tab “Layers”, or on the button.
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1.4.2.1.4.

This tab includes two different frames:

“Layers” tab

% [ @ Parameters [ Layers | & Plate | & Deactivation | & Distributed lnads | & Linear loads | @ Point loads | & Mesh |
i 1
o Layers data
o Reference elevation : 0.0 m [eSolEEms e ki
Zhase Eeai
Nai Colo Shoy Sho
N me ur - e v pe-x pe-y.
1 Layer 1| [N -10,00 2,00604 0,3 0,000 0,000
o 2 Layer -15,00 1,00E04 0,35 0,000 0,000
3 Layer -35,00 4,00£04 0.3 0,009 0,000
5 -10.0m
[ ~15.0m
o]
k3
o
i
wd —|
- "] Gosenese o | ||
Intial stress
] as0m Iniial surface siress (kPa) [ Définiion d'un module de rechargement
Rapport £, JE, (sans unité) _:' 000
External loads on
opl [ Activate external loads
Symb. Nomination Visible E|
T
! - ® @ Top view
@ Top view (local) Caleulation ———————————————
EH lesh/Piate 0] ||| OE=mEED { 2 Start caleulation ) () Se= resuks )
@ Side view, Oxz plane —

“Soil layers definition” frame:

Click on the @ button to create 3 layers.

The soil will be modelled here as an elastic multilayer (3 layers) block. The input data for different
soil layers are the following:

Name Zphase (M) | Esoil (kPQ) Y Slope-x Slope-y
Layer 1 -10.00 2.00E+04 0.35 0.00 0.00
Layer 2 -15.00 1.00E+04 0.35 0.00 0.00
Layer 3 -35.00 4.00E+04 0.35 0.00 0.00

e |nitial surface stress: 0 kPa

“External loads on soil” frame:
e Activate external loads: Unchecked

1.4.2.1.5. “Plate” tab

In this example the raft is homogeneous and continuous. To define its characteristics, we just have
to define one single zone with Xmin = 0, Xmax =10 m/Ymin =0, Ymax = 16 m.
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= £ [ Parcmeters | @ Layers [ @ Plete | & Deactivation | & Distrieuted loads | & Linear loads | & Point loads | & Mesh |
i 1

L -Plate mechanical

| — Xmin Xmax Yrmin Ymax v h

[m] [m] [m] [m] [kPa] [m]

[ - T T T

B

o

&

o

o]

I
o]

¥ (my
=] X (m)
B 2 [] H ) [ § 10 12 4
Opt
A | 1@l @& &
Symb. Homination Visible (O [€ « - g
~ B ﬁ ] %
Plate boundaries ] .
® Topview Calculation ——————————————
z L) P——— | o G

The input data are the following:

Zone n°®

Xmin (m)

Xmax (m)

Ymin (m)

Ymax (m)

Eplate (k Pa) v h (m)

1

0.00

10.00

0.00

16.00

3.00E+07 0.00 | 0.80

The choice of a Poisson ratio equal to zero is due to the fact that the raft is composed of reinforced

concrete.

1.4.2.1.6.

“Distributed loads” tab

The load includes the dead load of the raft on the entire surface of the plate (20 kPa) and the load

brought by the walls (600 kPa along 50 cm large strips).

= $ [ o parameters | o Layers [ o Plate | o Deactivation | o Distrieuted loags | o Linear loads | o Point loads | o Mesh |
F |
I - Distributed load:
o
Load # Xmin Xmax ¥min ¥max Load K
Im ™ m m [kPa] WPaim]
1 0,00 10,00 0,00 16,01 20,09 0,00E00
= 2 0,00 0,50 0,50 15,50 600,00 0,00E00
3 0,00 10,00 15,50 16,00 600,00 0,00E00
1 0,00 10,00 0,00 0,50 600,00 0,00E00
& 5 9,50 10,00 0,50 15,50 600,00 0,00E00
6 0,50 9,50 7,75 8,25 600,00 0,00E00
55
3
o]
I
]
Y (my
h X (m)
B 2 [] 2 ) [ 5 10 12 4
Op
A]
7 (@ |la
Symb. Homination Visible E \:‘ n |
[ ] o
Plate boundaries [ci]
U= Caleulation
7 Disabled areas # O Top view tocal) E‘ {  Start caleulation ) (1 Sez resuls )
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e Fill in manually the load values in different lines (20 kPa for the global load, and 600 kPa for
the zones corresponding to the walls):

Load n° Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Load (kPa) (kPI;Z/m)
1 0.00 10 0.00 16.00 20 0
2 0.00 0.50 0.50 15.50 600 0
3 0.00 10.00 15.50 16.00 600 0
4 0.00 10.00 0.00 0.50 600 0
5 9.50 10.00 0.50 15.50 600 0
6 0.50 9.50 7.75 8.25 600 0

Note: it is worth to note that if several loads are defined in a same zone, they are summed up.
Hence, in the calculation, a total load of 620 kPa is assigned to the loading zones representing the
walls.

1.4.2.1.7. “Linear loads” tab
There is no linear load in this example.

1.4.2.1.8. “Point loads” tab

There is no point load in this example.

.4.2.1.9. “Mesh” tab

Here the mesh is defined with a maximum step of 1 meter and a progressive refinement is applied
around the walls.

$ [ o parameters | @ Layers | o Plate | o Deactivation | o Distriuted ioads | Linear loads | Paint ioads | o Mesh

Mesh definition’

[ General parameters.

Ed

Maimum step (m) [ ]

L Number of elements along X axis : 15/ axis : 26 (total : 380)

Along X ax Along ¥ ax [-Along X and ¥

e Win Max Win lax Xmin | Xmax | Ymin | Ymax
[ Ratio ° Ratio ° Ratio
i Im) Im] N m] ml N [ | | )
1 [X 0,50 40 1 0,00 05 40
2 550 10,00 40 2 1550 16,00 40
3 3 0,50 1,50 20 3 7,50 8,50 40
4 8,50 9,50 2,0 4 0,50 1,50 2,0
5 1450 1550 20
3 6 6,50 7.50 20
7 8,50 9,50 20
g = =G
- : [ [ [ ]+ [ [
User-defined crossover points
b [¥] Activate user-defined crossover points in the mesh
(T I | T 1 M Along X Along ¥ ~Along X and Y
Coord Coord X Y
ne e e
o [m [m [m} [my
Y (m)
=] X (m)
B 2 [] H ) [ § 10 12 4
E Opt
Al | [z = = R Py = =R Pyl
e ) @ WG [ [l
Plate boundaries & "
® Topview Calculation —————————————————
< Friisrens # @ Top view (ocal) \z‘ {  Start calculation ) (s Se resuts )
i —

The ratio column corresponds to the refinement ratio compared to the maximum step. It is aimed to
determine the maximum step locally applied in the refined zone.

For example, imposing a ratio of 4 to the zones where local loads are applied implies a maximum
step of 1 /4 = 0.25 m within these zones and along the considered direction.
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The input data are the following:

e Maximumstep=1m

Refinement along X axis:

N° Min (m) Max (m) Ratio
1 0.00 0.50 4.0
2 9.50 10.00 4.0
3 0.50 1.50 2.0
4 8.50 9.50 2.0

Refinement along Y axis:

N° Min (m) Max (m) Ratio
1 0.00 0.50 4.0
2 15.50 16.00 4.0
3 7.50 8.50 4.0
4 0.50 1.50 2.0
5 14.50 15.50 2.0
6 6.50 7.50 2.0
7 8.50 9.50 2.0
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1.4.2.1.10. Calculations and results

Calculation
Click on the (& start caleulation ) hutton-
A click on this button will launch the calculation and will display the following window:

This window allows to follow of the progress of the calculation kernel.

f1] Calculation done

*
Coefficients d'influence [2/3]... ~
Coefficients d'influence [3/3]... -
Matrice de souplesse globale [1/3]...
Matrice de souplesse globale [2/3]...
Matrice de souplesse globale [3/3]...
Matrice de souplesse effective...
Inversion de la matrice de souplesse...

COUPLAGE Assemblage des matrices de transfert...
Couplage avec les &léments de plague... b=

vecteur chargement équivalent...

RESOLUTION Constitution du systéme 3 résoudre 1296 &quations
Factorisation ‘LU"...
Résolution directe...

RESULTATS Calcul des déplacements...
Calcul des tassements et des reéactions...
calcul des sollicitations...

OUTPUT Construction des Isovaleurs...
writing TassEldo file...
writing results file...
Edition du fichier graphique...

FIN Temps de calcul : 2.09 secC

<

| | 'i Stop calculation ) l( Close :)

Click on the ( Clese ) button to close the window at the end of the calculation.
To display the results formatted as tables and graphical views, click on the (¥ See results ) button.

Results
Hereafter are the different types of results output (numerical and graphical):

Resu |ts Calculated : 33 seconds ago (Calculation date : Aug 29, 2016 6:43:33 PM)

- Numerical

Formatted resutts. Result tables

- Graphical

va N T e

Cross section charts Shadings. 3D charts

- External

Dishomogenisation Export to Tasseldo
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Numerical results:

TASPLAQ - User’s Manual Foxta v3

Formatted results:

This display includes a summary of the calculation options, input data and results.

Shear forces (local coordinate system)
Xt Yt T Ty

0.125 0.125 13.533 13.187

0.375 0.125 16. 986 -15.437

0.750 0.125 44,136 -25.309

1.250 0.125 43.505 -13.295

2.000 0.125 32.417 -28.071

3.000 0.125 16. 673 -30.722

4.000 0.125 6.896 -27.238

5.000 0.125 0.000 -26.640

6.000 0.125 -6. 896 -27.238

7.000 0.125 -16.673 -20.722

8.000 0.125 -32.417 -38.071

8.750 0.125 -43.505 -13.295

3.250 0.125 -44.136 -25.309

9.625 0.125 -16.986 -15.437

9.875 0.125 -13.533 13.187

0.125 0.375 -15.132 14.737

02 0273 =7 - 9.250 14.750 —az.083 —42.289

SaET Some e fr 9.625 14,750 -62.002 -48.165

3 oo o a7e 27 401 2211 9.875 14,750 13,372 -32.151

= 000 0,375 18,2725 78, 540 0.125 15,250 -25.663 -38.234

3.000 0.375 7.302 80.623 0.375 15,250 51.144 -47.736

5.000 0.375 0. 000 81.482 0.750 15.250 77.729 -71.771

6.000 0.375 -7.302 80.623 1.250 15.250 53.936 -86.106

7.000 0.375 -18.229 78.640 2.000 15,250 35.452 -110. 447

8.000 0.375 -37.401 77.110 3.000 15,250 18,804 -113.945

8.750 0.375 -60.003 59.801 4.000 15,250 7.900 -116.265

9.250 0.375 -53.775 48.917 . 000 15.250 0.000 -117.205

ZhEEE 202 =2z SAl-220 6. 000 15,250 -7.300 -116.265

3. 875 0.375 15.132 14.737 7.000 15.250 -18.804 -113.945

2o O oliE Lotk 8.000 15.250 -35.452 -110. 447

0.375 0.750 51.144 47.736

Sioes e =an e 8.750 15,250 -53.936 -86.106

e B e sk 9.250 15,250 -77.729 -71.771

5. 000 0. 750 3c. 452 110. 447 9.625 15,250 -51.144 -47.736

3.000 0.750 18. 804 113,945 3. 875 15.250 25.663 —-38.234

4,000 0.750 7.900 116. 265 0.125 15.625 -15.132 -14.737

5.000 0.750 0.000 117.205 0.375 15.625 23.781 -21.397

6.000 0.750 -7.300 116.265 0.750 15.625 53.775 -48.917

7.000 0.750 -18.804 113.945 1.250 15.625 60.003 -59.801

8.000 0.750 -35.452 110,447 2.000 15.625 37.401 -77.110

8.750 0.750 -53.386 86.106 3.000 15.625 18.229 -78.640

9.250 0.750 -77.729 71.771 4.000 15,625 7.302 _20. 623

3. 625 0.750 -51.144 47.736 5. 000 iz, 825 0. 000 _g1. 482

ZLEE D oG Dozt 6.000 15.625 -7.302 -80.623

0.125 1.250 -13.372 32.151

S SR = am i 7.000 15.625 -18.229 -78.640

s e e ooaE 2.000 15.625 -37.401 -77.110

1,250 120 63238 51830 8.750 15.625 -60.003 -53.801

> ooo 1250 33,812 55,268 9.250 15.625 -53.775 -48.917

3.000 1.250 20.576 74.639 9.625 15.625 -23.781 -21.397

4,000 1.250 8.831 78.030 9.875 15.625 15.132 -14.737

5.000 1.250 0.000 78.976 0.125 15. 875 13,533 -13.187

6.000 1.250 -8.831 78.030 0.375 15,875 16.986 15,437
0.750 15,875 44,136 25,909
1.250 15,875 43.505 19.295
2.000 15,875 32,417 38,071
3.000 15,875 16.673 30.722
4.000 15,875 6.896 27.238
5.000 15,875 0.000 26.640
6. 000 15,875 -6.896 27.238
7.000 15,875 -16.673 30.722
2.000 15,875 -32.417 38.071
8.750 15.875 -43.505 19.295
9.250 15,875 -44,136 25,909
9.625 15,875 -16.936 15,437
9.875 15,875 -13.533 -13.187
0.750 10.000 127.089
9.250 10.000 -127.089
2.000 8.375 144,787
2.000 7.625 -144,787
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Graphical results: deflection of the plate

Cross-section graphs:

Extreme global values:
Max: -5.01E-02
Min: -4.71E-02

m (thus -5.01 cm)
m (thus -4.71 cm)

Cross-section graph along X axis with:

Cross-section 1 at Y
Cross-section 2 at Y

8.00 m (j: 14):
10.00 m (j: 18):

at X
at X

Export G Back to the index
and node and surface support ~Bending
MaxSettl MinSett! MaxPress. ‘ MinPress = — | rpgmax ‘ MxMax Mxcin ‘ Mylax | MyMin
[ m el [ [ m e g Bty oty ey
501E- 294 602 Soteaz ez i 00 -9, 287, EIIX]
Xn ¥n E) r Xm Ym Mx My h
il il il el e - R ) e i m mn] | [almi] m |
0,0 0,01 4,82E.02] 4284 4~ oo o0 ] dl 0,06 0,08 “12.2] 0.30[~
0,25 0,01 4,82E-02) 11881 iF = e e [XE! 0,08 209 0,30}
0,5( 0,01 -4,81E-02 1213,0] 02 .01 4.826.03 00 0,31 0,06 -23, 0,80|
1,0 0,01 4,79E-02] 1067 5| = o S = 0,44 0,08 26, 0,20|
1,54 0,01 -4,77TE-02 9851 0. .01 481602 00 0,62 0,08 -35,1 0,80|
25 0,01 4, 74E.02] 3017 = = e o 0,38 0,08 6, 0,20|
3,5( 0,01 -4,73E-02 8562 0.5 0.0 481607 00 1,12 0,08 61, 1, 0,80|
25 0,01 2 71E02] 2393 = o P o 1,38 0,08 70,7] 7] 0,20|
55l 0,00 4 71E-02] 8393 ar i e o 17 0,06 889 22 0,80|
5,5 0,01 2,73E.02] 8582 & o5 T 7 22 0,08 100, 25 0,30|
7,5 0,01 4,74E-02] 2017 = = i = 27 0,08 112, 27 0,30|
8,5 0,01 -4,77TE-02 9851 15 .01 477603 00 3.2 0,06 -120,; 27 0,80|
9,0 0,01 4,79E-02] 1067 5| = o S = 37 0,08 1264 27 0,20|
9,5( 0,01 -4,81E-02 1213,0] 20 .01 476602 00 4,2! 0,06 -129.9 27 0,80|
9,75 0,01 4,82E.02] 11881 = = i o 17 0,08 131, 27 0,20|
10,01 0,01 -4,82E-02 4294,4) 25 0.0 474507 00 5,2 0,08 -131,! 27 0,80|
0,0 0,2 4,83E.02] 1771 % o e o 5.7 0,08 1299 27 0,20|
025 02" 882602 155 6| = i S o 62! 0,06 ErY 27 0,80|
0,5 0,2 2 B1E02] 2044 = o5 e 7 6.7 0,08 120, 27 0,30|
1,0 0,2 4,79E-02] 170,1 o = e = 72 0,08 112, 27 0,30|
1,54 0,2 -4,77TE-02 153,0] 45 .01 471603 00 7.7 0,06 -100,! 25 0,80|
25 0,2: 475602 1383 o o e = 82 0,08 249 22 0,20|
3,5( 0,2: -4,73E-02 130,5| 5.0 .01 471602 00 8,62 0,06 -70.7 17 0,80|
45 0,2 472602 1272 = = e o 228 0,08 61, 1, 0,20|
5,5( 0,2: -4,72E-02 127 2| 55 0.0 471607 00 9,12 0,08 -46, 0, 0,80|
65 0,2 273602 1305 = o i o 9,38 0,08 351 0,20|
751 02" 875602 138 3| = i S o 9,56 0,06 26, 0,80|
35 0,2 4,77E02] 1530) = o5 e 7 9,69 0,05 =, 0,30|
9,0 0,2 4,79E-02] 170,1 = = S = 9,81 0,08 209 0,30|
9,5( 0,2 -4,81E-02 204,4 75 .01 474503 00 9,94 0,06 -122 0,80|
9,75 0,2: 4,82E.02] 156§ = o B = 0,08 [XE| EX 0,20|
10,01 0,2: -4,83E-02 1771 80 0.0 476607 00 0,19 0,19 -14, -13.8 0,80|
0,0 0,51 4,83E.02] 1227,0h 4 = o5 S T 0,31 [XE| 74 js g‘:ruz

5.00m
5.00m

-4.84 cm
-4.81 cm

Deflection
Deflection

Take a new screenshot 4 Back 1o the index
Selection of the physical quantiy to display Extreme giobalvalues
Plate deflection — | -Mx moment
max:-5,01E-02m | |max: 7,7 kiLmiml
P"YS‘CB‘““B”"‘V [mm 471E02m [mm -196,4 kN miml
Direction Along X axis My moment Soil settiement——
cuve 1oy~ [B00m@EID) max : 2876 kiLmiml| | max : -5,01E-02m
: min - <111,1 kiLmiml| | min : 4 71E-02 m
Curve2io = (SRS [v] Soil reaction Surf. sup. react, —
max:4294,4kPa | |max:0,0kPa
min 60,2 kPa min : 0,0 kPa
Cros Cross sect
Cross section / Plate deflection / ¥1=8,00 m (j:14) / ¥2=10,00 m (j:18) (Cree )
X | Curvekl | CurvesZ
LD [ m ]
_0.0472 4,00 -4,856-02 -8,82E-02[~
0,0474 4,50 485607 4B1E-02]
4,50 485602 4,B1E-02)
-0,0478
-0.0478 5,50 -4,356-02] -4 51E-02]
— -0,0480 5,50 -4,856-02] 4,81E-02]
E 5,00 485602 —4,82E-02)
-0,0482
c 6,50 4,86£-02 4,83E-02
S
£ -004a 5,50 488E-02] —4,83E-02)
& o488 7,00 467602 4,84E.02
B 00488 750 4 89E-02| 4 85E-02]
2 oasm0 7,50 489602 -4,86E-02)
=" 8,00 491E-02 4 88E-02)
-0,0492 8,50 -4,936-02 -4,90E-02]
-0,0494 8,50 493602 4 9002
-0.0496 8,75 -494£-02] -4,91E-02]
9,00 496E-02] 49207
-0,0488 9,00 4,96-02 492602
-0,0500 9,25 497602 494E.02]
-0,0502 9,50 4,98-02] 4,95E-02)
H E H H E H H 9,50 4,96E-02 4,95E-02]
0,0 05 1.0 1.5 2,0 25 30 35 4.0 45 5,0 5,5 6,0 6,5 7.0 7.5 8,0 8.5 9,0 9,5 10,0 9,62 -4,99€-02 -4,95E-02]
X (m) 975 489602 4 96E0af ]
Curve#1 to Y= Curvesz to 1= > ——
5,00 m (j:14) 10,00 m (i 18) L
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Note: In TASPLAQ, the displacements are positive upwards. Hence, a negative deflection means a
“settlement”. A positive deflection would correspond to an uplift compared to the initial elevation.

Cross-section graph along Y axis with:
Cross-section 1 at X = 3.00 m (i: 6):
Cross-section 2 at X =9.00 m (i: 13):

at Y = 8.00 m Deflection =-4.87 cm
at Y = 8.00 m Deflection =-4.96 cm

&l

79 Take @ new screenshot

Selection of the physical quantity to display

Physical quantiy | Plate deflection

[<][<]

Direction Along Y axis
curve 110X = [3.00m @s)

curve2toX= [8,00m (i13)

!!

<& Backto the index

Extreme globalvalues ———————|

C ree )
Plate deflection — | - Mx moment
[m 501E-02m [m 7,7 kH.miml
min : 471E02m | | min : -196,4 kN.miml
My moment Soil settiement ——
[m 287,6 kh.miml [m 5,01E-02m
min - -411,1 kN.vml| | min - -4 71E-02m

Sol reaction Surf. sup. react. —
max: 42944 kPa | [max:0,0 kPa
min : 60,2 kPa min : 0,0 kPa

Cross secti

Cross section / Plate deflection / X1=3,00 m (i:6) / X2=9,00 m (i:13)

-0,0470
-0,0472
-0,0474
-0.0476
-0,0478
-0,0480
-0,0482
-0.0464
-0.0486
-0.0488
-0,0480

Plate deflection (m)

-0,0492
-0.0494
-0,0496
-0.0498
-0,0500

-0,0502

Y (m)

3,00 m (i:6) 9,00 m (i113)

Il Curve#1 to X= Curve#Z to X=

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B85 80 85 100 105 11.0 115 120 125 130 135 140 145 150 155 160 E e oa s

( Hide )
Y | Curve#1 | Curve#2
Im] [m} Im]
750 -4,876-02] -4,95E-02 A
7,62 4,87E-02] 4,95€-02]
7,75 -4 87E-02 -4,95E-02]
7,75 4,876-02] 4,95€02]
7,88 -4 B7E-02| 4,96E-02]

8,00 4,87E-02] —4,96E-02]
8,12 4,67E-02] -4,96E-02]
8,25 4,87E-02) —4,956-02]
8,25 -4 87E-02 -4,95E-02]
8,38 467602 4 856-02)
8,50 4,87-02) —4,956-02]
8,50 487602 4 85E-02]
8,75 4,876-02) —4,956-02]
9,00 -4 86E-02 -4,95E-02]
5,00 —4,86E-02) 4 85E-02|
9,25 4,86E-02] -4,54E-02}
9,50 -4,856-02 4 84E-02|
9,50 4,856-02] —4,94E-02]
10,00 4,84E-02) 4,92E-02]
10,50 4,83E-02) 491E-02]

11,00 4 B1E-02) 4,89E-02]
v

] :

Shadings

Physical quantity ‘ Plate deflection ‘v‘ ((Modify the shading... )

ﬁ Take a new screenshot

<l Backto the index

Plate deflection {m)

anreaz
wragaz
ragaz
reeaz
areeaz
oz
ooz
socaz
|
wsaeaz
wsegaz
wsseaz
wsreaz
wsseaz
asseaz
socaz
aszeaz
ooz
asaaz
asseaz
asreaz
asseaz
asoeaz

501602
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[ — S—

-4.71E01

Deflection {mm)

4 Backto the index

-4, 71E01 mm
-4,76E01 mm
-4,81E01 mm
-4,86E01 mm
-4,91E01 mm
-4,96E01 mm

-5,01E01 mm

The maximum deflection is obtained at the centre of the peripheral longitudinal walls.

Graphical results: Moments M,

Graphical cross-sections

Extreme global values:
e Max: 288 KN.m/ml
e Min:-111 kN.m/ml

Cross-section graph along Y axis with:
Cross-section 1 at X =5.25 m (i: 8): atY =8.06 m
Cross-section 2 at X =8.62 m (i: 12): atY =8.06 m

My = 288 kKN.m/ml|
My = 278 kN.m/ml

{57 Take a new sorenshot
quanity to display

- Selection of the phy

N L . S

[<][<]

Extreme global values ——————

Plate deflection—( -Mx moment
max :5,01E02m | | max: 7,7 kh.mimi
min: 4 71E-02m | | min : 1964 kN.miml
My moment- Soil settiement ——
max : 287,6 kh.mimi | | maxc: -5,01E-02 m
min 2 -111,1 k.m/mi | | min : 4,71E-02 m
Soi reaction Surf. sup. react. —
max 4284 4kPa | |max: 0,0 kPa
min : 60,2 kPa min: 0,0 kPa

C =

< Backto the index

Cross section / My moment / X1=5,25 m (i:8) / X2=8,62 m (i:12)

320
300
260
260
240
220
200
180
160
140
120
100
80
60
a0
20
P O .

My moment (kN.m/ml)

)

-20
-20
-60
-80
-100
-120
-140

Y (m)

Icurvexl to X= Curve#2 to X=
5,25 m (i:8) 8,62 m (i:12)

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 B85 80 95 100 105 11.0 115 120 125 130 135 140 145 150 155 160

Y | Curve# | Curvek2
ml | (MmN
544 243 2382
862 2195 2153
8; 1873 187
912 1568 1613|
9, 1287 1374
9.7 878 1001
10,2 402 579
10,7 09 18,7
11,2 -38, EEE
| 175 sas a1
12,2 874 636
12,75 103, 79,6
1325 1111 889}
1375 1103 80|
14,2 93,2 -847|
1462 824 70|
14 567 59,3|
1512 468 432
15, 214 214
15,56 2,1 12|
1569 8 63|
15,81 832 64
15,94 27| 17w
3% .=
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Note 1: the My, moment represents the bending moment around the —Oy axis, whereas the M,

moment represents the bending moment around the Ox axis.

Note 2: a positive moment value means that the lower fibre is in traction.

3D Graph:

Y tm) 164

Moment My {(kN.m/mi}

-

L —

2921

__2dr2

-,
S

1903

139.4

292,1 kN.m/mi

224,2 kN.m/mi

156,4 kN.m/ml

88,5 kN.m/ml

20,7 kN.m/m!

-47,2 kN.m/ml

-115,0 kN.m/ml

Graphical results: soil reaction

Soil reaction:
Graphical cross-sections
Global extreme values of the soil reaction:

¢ Max: 4.3 MPa (boundary effect, which can be limited by plastic strains)

¢ Min: 0.06 MPa

Cross-section graph along X axis with:
Cross-section 1 at Y = 8.00 m (j: 14):
Cross-section 2 at Y = 1.00 m (j: 4):

atX=450m
atX=450m

Soil reaction= 61.5 kPa
Soil reaction= 103.0 kPa
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ﬁ Take a new screenshot &g Backto the index
Selecton 0T the piay Extreme gobalvalies |
Plate defiection — | -Mx moment
max:-5,01E-02m | |max: 7,7 kiLmiml
Direction Along X axis My moment Soil settiement——
CuveltoY= [B00MEIH max : 267,68 Kil.miml| | max : -5,01E-02m
- min 11,1 ki.miml| | min : 4,71E-02 m
Curve2toY'= |1,00m (F4) Soll reaction Surf. sup. react. —
max:42944kPa | |mex: 0,0 kPa
min - 60,2 kPa min 0,0 kPa
cro: Cross sect
Cross section / Soil reaction / Y1=8,00 m (j:14) / Y2=1,00 m (j:4) D)
X | Curvedl | Curver2
4 500 Tml [kPa] [kPa]
0,0 a790  10sg
4000 025 1329 1721
05 1427 1884
3500 1,0 107, 1492
15 87 1304
. 3000 25 721 1142
< 35 547 1083
&
=
c 28500 5,5 &1, 1030)
3 6.5 647 1063
) e 75 727 1142
= 85 887 1304
=
& 1500 3,0 107, 1492]
95 1427 1884)
4 o7s 1329 7121
10,0 79,0 10883
500
0
0.0 05 1.0 15 20 25 30 35 40 45 50 55 5.0 65 70 75 8.0 85 50 95 10¢
*(m)
Curve#1 to V= Curve#2 to Y= v
8,00 m (3:14) 1,00m (5:4) A
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3D Graph

4294,4 kPa
T v 3588,7 kPa
/éé\;;&on {kP2a) 2883,0 kPa
o~ "‘: 2177,3 kPa
1471,6 kPa
765,9 kPa

Yiml 60,2 kPa

T rs
464982
T
AN
o 25

T~ 2 SR80 5

We observe an edge effect which results in reaction peaks at the borders and corners of the ratft.
This effect arises from the elasticity theory and becomes more significant when the raft becomes
more rigid. For a real soil, there is a limitation of this reaction because of plastic strains: this can be
managed with the help of the “automatic plastification” option by defining a limit of the plastification.
This limitation can correspond, for example, to either creep stress or maximum limit stress, in
function of the load combination type.
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We will take over the Single Raft file and modify the input data to study the interaction with the
second raft that is identical to the first one and at a distance of 2.0 m as illustrated in the following

figure.
10 m L 2m . 10 m |
=< >
_ Raft (80 cm) . _ IRaft (80 cm __
T N [
Z=0.00 N M O R R RO M T S M O R AR M
Medium dense sand
Z=-10.00
Sandy silts
Z=-15.00
Sands and gravels
Z =-35.00

To do that, “save as” your project with another name to start.

1.4.2.2.1. “Parameters” tab

No modification.

1.4.2.2.2. *“Layers” tab

No modification.

1.4.2.2.3. “Plate” tab

We just have to define a rectangular zone next to the one representing the first raft. The strip of
2 m left “empty” between the two raft zones is automatically recognised by the user interface as a

“deactivated” zone.
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5 |[ @ Paremeters | & Layers | O Plete | & Deactivation | & Distributed loacs | & Lineer loads | 9 Point loads | & Mesh |
Mechanical characteristics
15 Plate mechanical
Xmin Kmax Ymin Vmax Eriate h
e m m m m [Pa] v i
1 0,0 10,0 00 16,0 3,00E07 0,0 0,80
2 1200 22,00 0,09 16,00 3,00€07 0,00 0,80
I
o
|5
]
¥ (m)
o
m)
o
[ 5 1o 15 20
2 opt
A = >
X ’ -
1 Loads & stifine.. Oy [l 1 1 '2. ﬁ A ‘ i .' % il
. Loads on nodes m] Oiepeas Calculation —————————————
5 - [a ]y ommeeviom )| G Gam | D]

Zonen® | Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Epiae (kPa) v h (m)

1 0.00 10.00 0.00 16.00 3.00E+07 | 0.00 | 0.80

2 12.00 22.00 0.00 16.00 3.00E+07 | 0.00 | 0.80

1.4.2.2.4. “Distributed loads” tab

The loading zones corresponding to the second raft are defined in the same way as for the first
raft.

$ |[ @ Parameters | @ Layers | @ Plate | & Deactivation | & Distributed loads | & Linear loads | & Point loads | @ Mesh
o
5
o Xmin Xmax Ymin Ymax Load ke
[m] I [m] [m] [kPa] [kPalm]
1 0,00 10,0 0,01 16,0 20,0 0,00E00|
2 0,00 0,50 0,50 15,50 600,00 0,00£00
3 0,01 10,01 155! 16,01 600,01 0,000
I
0 4 0,00 10,00 0,00 0,50 600,00 0,00£00
5 95 10,01 05! 155! 600,01 0,00E00)
6 0,50 9,50 7.7 82! 600,00 0,00E00|
7 12,01 2,0 [ 16,01 20,01 0,00£00)
8 12,00 12,50 0,50 1550 600,00 0,00E00
| ] 12,01 2,0 155 18,01 600,01 0,00£00)
|® 10 12,00 22,00) 0,00 0,50 600,00 0,00E00
[ 21,51 22,0 0.5 155 600,01 0,00E00)
: : 2 2 12 1250 2150 7.7 82 600,00 0,00£00
o
¥ {m)
o]
m)
o]
[ 5 10 15 20
opt — |
= A = - ”
S[EREEIRRE
I Leads & stiffne. Oy ] 1 l - ﬁ
. Loads on nodes [m] Otepe Calculation——————————————————
0 i [@ | arwvereen (€| Gt >
el 1
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Load n° Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Load (kPa) (kpl;Z/m)
1 0.00 10.00 0.00 16.00 20 0.00
2 0.00 0.50 0.50 15.50 600 0.00
3 0.00 10.00 15.50 16.00 600 0.00
4 0.00 10.00 0.00 0.50 600 0.00
5 9.50 10.00 0.50 15.50 600 0.00
6 0.50 9.50 7.75 8.25 600 0.00
7 12.00 22.00 0.00 16.00 20 0.00
8 12.00 12.50 0.50 15.50 600 0.00
9 12.00 22.00 15.50 16.00 600 0.00
10 12.00 22.00 0.00 0.50 600 0.00
11 21.50 22.00 0.50 15.50 600 0.00
12 12.50 21.50 7.75 8.25 600 0.00
1.4.2.2.5. *“Linear loads” tab

No modification.

1.4.2.2.6. “Point loads” tab
No modification.

1.4.2.2.7. “Mesh” tab

Same principle as the first case of the single raft. We propose to apply a refinement with a ratio of
2 in the zone located between the 2 rafts. This will allow to increase the number of calculation
points in the interaction zone. We remind that Tasplaq calculates systematically the values of soil
settlement at all points of the mesh, including the deactivated zones.

1.4.2.2.8. Calculations and Results

Run the calculation by clicking on the (¥ Start calculation ) button. When the calculation process is
H “ H H ” H O —————
over, close the window “Calculation running” then click on the (¥ See results ) button.

Soil settlement

Extreme global values:
e Max: -7.02E-02 m (thus -7.0 cm, thus 2 cm more compared to the single raft case)
e Min: -4.80E-02 m (thus -4.8 cm)

Cross-section along X:

Cross-sectionlatY =8.00m (j: 14): at X=11m

Cross-section2atY =2.50m (j: 6): at X=11m

Solil settlement = -6.17 cm
Soil settlement = -5.82 cm
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‘ake a new screenshot « Back to the index
Selection of the phy ity to display Extreme globalvalues —————
Plate deflection — | - Mx moment
max:7,02E-02m | | mex: 6,3 kN.miml
P"YS‘CB‘““B”"‘V [mm 48802 m [mm 2842 kN miml
=g RS My moment Soil settiement——
Curve 1o = [B.00m G149 ] max : 358,1 kN.mirml| | max : -7,02E-02 m
- min : 85,4 kN.miml | | min - -4 80E-02 m
curve 210 = Sol reaction Surt sup.react —
max:43062kPa | |max:0,0 kPa
min : 0,0 kPa min : 0,0 kPa
c C =
Cross section / Soil settlement / ¥Y1=8,00 m (j:14) / ¥Y2=2,50 m (j:6) Hide
S X | Curves1 | curves2
m m mo
-0.048 0,00 -5,156-02) -4 57E-02[ A~
6 0,25 -5,18E-02] -5,00E-02]
0,50/ -5,21-03{ -5,03E-02]
-0052 1,00 -5,27E-02] -5,09E-02]
1,50/ -5,336-03] -5,15E-02]
-0.054 2,50 54602 -5,286-02]
E noss 3,50] -5,60-02] -5,42E-02]
pot 4,50 5,77E-02| -5,586-02]
=
T 0,058 5,50/ -5,956-02] -5,77E-02]
o 6,50 6,16E-02 -5,57E-02|
£ -0.080 7,50 6,39-02) -6,19E-02]
"
= 0062 8,50 6,64E-02 6,436-02]
= 9,00 6,76E-02) 6,55€-02]
-0,064 9,50 6,89E-02 6,686-02]
9,75 6,96E-02) 6,74E-02]
-0.066 10,00 -7,02E-02] -6,B0E-02f
10,50 -6.28E-02) -5,95E-02]
-0,068
11,00 6,17E-02 -5,62E-02]
_0.070 11,50 -6.28E-02) -5,95E-02]
12,00 -7,026-02) 6,80E-02]
-0.072 : : + + 12,25 6 96E-02) -6, T4E-02]
0 1 2 3 4 5 [] 7 8 ] 10 1 12 13 14 15 18 17 18 19 20 21 22 1250 6,896.02 6,686.02]
X (m) 13,00 B,76E-02] 6,55E-02]~
v
Curve#l to Y= Curve#2 to Y= /
8,00 m (j:14) 2,50 m (3:6) I—-ﬂ—l—l

Plate deflection

Extreme global values:

e Max: -7.02E-02 m (thus -7.0 cm, value identical to the soil settlement = no unsticking)

e Min: -4.88E-02 m (thus -4.9 cm)

Cross-section along X:
Cross-section 1 at Y = 8.00 m (j: 14):
Cross-section 2 at Y = 2.50 m (j: 6):

at X
at X

8 m Deflection =
8 m Deflection =

-6.51cm
-6.31cm

‘ake a new scresnshot < Back to the index
Selection of the play Extreme global valu
Plate deflection — - Mx moment
max :-7,02E-02m | [max: 8,3 ki.miml
Physical quantity | Plate deflection [mm ssEmm [mm 2542 kit miml
= el [v] My moment Soil settiement——
CuveltoY = [B.00mGI4) max : 358,1 kN.mimi | | max : -7,02E-02 m
= min : 86,4 kN.m/ml | | min : -4 80E-02 m
max:43062kPa | [max:0,0 kPa
min ; 0,0 kPa min ; 0,0 kPa
c c =
Cross section / Plate deflection / ¥1=8,00 m (j:14) / Y2=3,50 m (j:6) Hide:
0,005 X | Curvex1 | Curvesz
m m m |
T O Ot Ot SO SEO 3
5,00 5 86602 5,71E-02]
-0,005 5,50 -5,95E-02| -5,81E-02
0010 5,50 5 956-02) 5,81E-02]
6,00 -6,06E-02] -5,90E-02]
0015
650 6,16-02] -6,01E-02]
— -0.020 5,50 -5,16E-02 -5,01E-02}
£ ooes 7,00 627602 -6,126-02]
=
S gom 7,50 ,39E-02| -6,236-02]
o 7,50 6,396-02] -6,236-02]
]
& 003 8,00 6,51E-02 6,35E-02|
™ 0,040 850 -6,64E-02] -6,47E-02]
o
& og4s 850 B,54E-02] -6,47E-02]
o 8,75 6,70E-02] -6,54E-02]
-0.050 9,00 6,76E-02) 6,60E-02]
0,055 9,00 -6,76E-02] -6,60E-02]
_0.060 9,25 6,83E-02] -6,666-02]
9,50 6,89E-02] -6,736-02|
LU 9,50 6,89E-02 -6,73E-02)
-0,070 9,62 6,93E-02| -6,76E-02]
T 9,75 6,96E-02] -6,79E-02]
- - - - 9,75 6,96E-02| -6,79E-02]
] 1 2 3 4 5 5 7 & a 10 1 12 13 14 15 186 17 18 19 20 21 22
9,88 6,99E-02] -6,826-02]
X (m)
10,00 -7,02¢-02] 6,85E-02(
Curve#1 to Y= Curve#2 to Y=
8,00 m (j:14) 3,50 m (j:6) = l 4|
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Mx Moment:
Extreme global values:
e Max: 6 kN.m/ml
e Min: -284 kN.m/ml
Cross-section graph along X axis with:
Cross-section 1 at Y = 8.06 m (j: 14): atX=8.25m My

Cross-section 2 atY =2.75 m (j: 6): atX=8.25m My

-156 kN.m/ml.
-165 kN.m/ml.

A Toke a new sorcenshot

- Selection of the physical quantity to display

< Backo the index

I

Extreme global values
Hide:

max : 7,02E-02m | [ max: 6,3 kKN.mimi
min - -4,88E-02m | [ min : -284,2 kN miml

Direction Along X axis

Wy moment
curvetoy= [808m(14) [max .gssiwkzwwal

min : -86,4 kM.l
cuveztoy= [275mG8)

[ Plate deflection — [ X moment

[<][<]

!

max : -7,02E-02 m

Soi sefflement——
[mm ~480E-02m

i

[

Soil reaction Surf. sup. react. —
max: 43062 kPa | [max: 0,0 kPa
min: 0,0 kPa min: 0,0 kPa
e o c ctions detal
Cross section / Mx moment / Y1=8,06 m (j:14) / ¥Y2=2,75 m (j:6) Hide:
X | Curvesl | Curvei2
20 m | (kNmiml | (RNmm] |
0N 429 2749 2699~
20 475 2821 2513
s2 2883 260
-40 579 2807 2592
-60 625 oM, 253,2}
= -80 675  -255 2417(
£ 100 728  2mp 2240
= 775 2019 1983
é -120 3 -156.4 1647|
= 140 862  -137, 130,3
=
£ 80 888 1027  -1047]
=] 9,12 T1; 74,1
E -180 938 38 39,4]
= 200 958 21, 11,2]
220 9,69 9, 09|
Ja0 9,31 32 48]
, 994 0, 18
-260 10,12 0, 0,0f
-2680 1034 0, 0]
o 10,62 0, 0,0]
| 10,88 0, 0]
0 1 2 3 4 s 6 7 8 ] 10 1 12 13 14 15 16 17 18 19 EL 21 22 ITRE 0 0.0]
X (m) 11,38 0, 0,004
v
Curve#1 to = Curve#2 to V=
8,06 m (ji14) 2,75 m (i:6)
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3D Graph (plate deflection)

-4,88E01 mm

-5,21E01 mm

-5,54E01 mm

-5,88E01 mm

-6,21E01 mm

-6,54E01 mm

-6,87E01 mm

The following figure shows the comparison between the settlements obtained in both situations
(with and without interaction), and it illustrates a significant amplification of the settlements as a
result of the interaction effect between both rafts. The simulation of this phenomenon would not be
possible if the soil had been assimilated to a set of juxtaposed springs.

x-axis(m)
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
-0.03 1 1 1 1 1
—raft isolated y=8m

-0.04 —raft identical neighborsy =8 m -
E -005
g 006 — _—
< .
=
2 \ /
wv

-0.07

-0.08
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1.4.3. Example 3: Slab with different systems of joints

A 16 m x 10 m rectangular slab is subjected to a load of 50 kPa distributed over a 10 m x 5 m zone
at its center in addition to its dead load.

We will consider this example in 3 successive different sitiuations and compare them:
e Step 1: slab supposed to be continuous;
e Step 2: slab with partial joints;
e Step 3: slab with full joints.

Slab: E = 20 000 MPa
v=0.15,h=25cm

16 m

10m E:1 =10 MPa, v, =0.35

E, =40 MPa, v, =0.35
25m

Project model

The following diagram illustrates the localisation of the central load (50 kPa) applied on the slab:
16 m

7z

10 m

10 m
5m
3m

~

]:2.5 m

1.4.3.1. Step 1: Continuous slab laying on multi-layered elastic soil

e To create a new project, click on the radio-button
e Click on the button.

If Foxta is already open, click on “File“, then “New project “.
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1.4.3.1.1. New project wizard

“File” frame:

e Click on the @ button to choose the work directory;
e Name and save the file.

“Project” frame:

1.4.3.1.2.

Define a title for the project;
Define a project number;

Complete comments if necessary;
Leave the " Use the soil database" box unchecked (for this example we will not use the

database), and click on the ( next ) button.

F111 New project wizard X
New project
File
[ File path (*) ;| iciels TerrasohFoxtav3\ManuehTasplag\Tasplag\en\Example 03. fxp K )
- Project
Projecttitle () : | Example 03 |
Project number (%) :[ TASPLAQ 2016 |
Comments :
: ; s -
(*} These fields are required D Usze the soil database S Back J ( MNext )

New project wizard: Module selection

In the "Modules to use" window, select the TASPLAQ module and click on the (_ Create ) button.

Modules

G111 New project wizard

Modules to use

bt

=

i Y Y ' Y
k4 =3
- = -
« v v
TASPE+ PECOEF: | TASPLAQ TASNEG
i Y Y Y ' Y
L 4
e |
/
l
TASSELDO FONDSUP FONDPROF GROUPE=

1 selected module(s)

] Use the soil database

_ -
( Back ) ( Create)

The input data window of TASPLAQ module is now displayed.
All different data tabs should be completed in the right zone of the screen.
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1.4.3.1.3. “Parameters” tab

& Parameters | & Layers | s Plate | & Deactivation | Distributed loads | & Linear loacls | & Point loacis | o Mesh |

General settings

Xp (m} Yo (m) 8:0)

Plate Iocation [ 0,003 [ 0,003 [ n_n\3|@

Zp (m}

Plate elevaton | 0,00] 3]

Plate/support interface:

Unsticking threshold (Ps) [ 0[Z]
Plastification threshold (kPa) 2000

[ Unsticking/automatic plastification

[0 Modify advanced parameters.

Calculation

‘2 Start calculation ) (s See resuts )

“General mode” frame:
The model is three dimensional, click on the radio button "3 dimensions".

“Framework” frame:
In this example, the local coordinates system of the plate representing the raft is taken identical to
the global one. The (0.0) point represents the “lower-left” corner of the model.

X, (M) Y, (m) 8 (°)

0.00 0.00 0.00

e Plate elevation: Zp = 0.0 m (reference elevation = elevation of the underside of the plate).
e Project symmetries: None

“Plate/support interface” frame:
This frame allows the activation of the automatic management of the unsticking and the
plastification criteria by using the criteria defined by the user.

0 kPa (no traction

Unsticking threshold is authorised)

Plastification threshold 2000 kPa
e Automatic unsticking/plastification: Checked
e Modify advanced parameters: Unchecked

To shift to the next tab, click either on the name of the tab “Layers”, or on the button.
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1.4.3.1.4. “Layers” tab
$ | (@ Parameters [© Layers | = Piate | @ Deaclivation | @ Disiributed loads | & Linear loads | @ Point loads | @ Mesh |
. (m,I Layers data
B Reference elevation : 0.0m Sal
E
Na Colot | S Sloy
N° me ur m P pe-x pe-y.
1 | Layer 1| [N -10,00 1,00E04] 035 0,000 0,000
i 2 | Layerzl: -35,00 4,00£04 [XE| 0,000 0,000
5 -100m
&
]
5
i
G
5 F7] Goe Flamal
niial
) 350 [ o0[T] (] Définition d'un module de rechargement
I
External loads on
Options- ([0 Activate external loads
sy omnate vsiie @
= o @ || OTepvew
@ Top view (local) Caleuation —————————————————
HH — @ || ©siteview Ovzpiane { @ Start calculation ) (1 See resulls )
@ Side view, Oxz plane —

For this example we have 2 soil layers to define. The values to input are the following:

Name Zpase (M) |  Esor (KPa) v Slope-x Slope-y
Layerl -10 1.00E04 0.35 0.00 0.00
Layer 2 -35 4.00E04 0.35 0.00 0.00

Initial surface stress: 0 kPa.

"External loads on soil" frame:

¢ No external load is to be defined, leave unchecked the “Activate external loads” checkbox.

1.4.3.1.5.

“Plate” tab

In this example the plate is homogeneous. One single zone is to be defined: Xmin = 0.00,
Xmax = 16.00 m, Ymin = 0.00 and Ymax = 10.00 m.

“Plate mechanical characteristics” frame:

Zonen® | Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) (Ilz(‘l’:',a;e) v h (m)
1 0.00 16.00 0.00 10.00 2.00E+07 | 0.15 | 0.25
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$ [ @ Parameters | @ Layers | @ Plate | @ Deactivation |  Distributed loads | & Linear loads | & Point loads | @ Mesh |
o+ i
Mechanical characteristics
. - Plate mechanical char
a1 "
Xmin Xmax Ymin Ymax Episte h
pree® i r1 il i [6Pa] v il
" 1 | 0,00 16,00 0,00 10,00 2,00E07] 0,15 0,25|
|
|
oo
o]
N
]
¥ (m)
=
X (m)
]
N
| [} ] i 8 10 12 14 16
| Opic
A
Symb. Homination Visible - Y.
2Y Bl b Ld A i (R
Plate boundaries i
L ® Top view Calculation—————————————————
/ s v O | oo | G amm— G

1.4.3.1.6.

“Deactivation” tab

In this example, there is no element to deactivate, the zone representing the plate is homogeneous
and continuous. The “Deactivation” frame is left empty.

1.4.3.1.7.

“Distributed loads” tab

We have to define, for this example, 2 load zones:

e In one hand, the dead load of the slab itself. This corresponds to a distributed load of
6.25 kPa to be applied on the entire surface of the plate,

e In the other hand, the 50 kPa load applied in the central zone of the plate (zone defined
from Xmin = 3.00 to Xmax = 13.00 m and from Ymin = 2.50 to Ymax = 7.50 m).

% | Parameters | @ Layers | Piede |  Desdlivation | Distributed lomts | & Linear loads | & Point loads | @ Mesh |
5 i
Distributed load
-
I Xmin Xmax i Ymax Load k,
Lose® ml i i il 1Ps] [Pain]
L 1 [ 0.00 16,00 0,00 10,00 625 0,00E00)
(= 2 I 3,00 13,00 2,50 7,50 50,00] 0,00€00
5
oo
]
I
o]
¥ (my
1 Xim)
o
&
[} 2 L] [} 1o 12 14 16
Options.
Symb. Nomination \J\slb\e E‘D nu
Plate boundaries o] ' @ Top view Caraton
Z —— [ [« G ==
v
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N° Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Load (kPa) k; (kPa/m)
1 0.00 16.00 0.00 10.00 6.25 0
2 3.00 13.00 2.50 7.5 50.00 0
1.4.3.1.8. *“Linear loads” tab

There is no linear load in this example.

1.4.3.1.9. “Point loads” tab
There is no point load in this example.

1.4.3.1.10. “Mesh” tab
A maximum step of 1 meter is to be defined.

In order to obtain more precision in the central zone, we propose a refinement in the footprint of the
50 kPa load, with:

e aratio of 1.5 along X axis with a Min = 3.00 and a Max = 13.00 m and

e aratio of 1.6 along Y axis with a Min = 2.50 and a Max = 7.50 m.

L $ | Parameters | © Layers | o Piate | © Deactivation | @ Distributed loats | & Linear losds | o Point loads | © Mesh |
Mesh definition
& Maximum step (m)
=] Number of elements along X axis : 21 /Y axis : 14 (total : 294)
) e |l e [ e [ m R
o 1 | 3,00 13,00 1 1 | 2,50 7.50 16|
¥ (my
I X (m)
e [ [ [+ e [ [ [ e [ [ [
[} H 4 [ [ 10 12 14 16 =
Symb. Nomination V\slb\e {DAmNateuser—deﬂneﬂ crossover points in the mesh
Plate boundaries ] ® Top view cacuton
; st @1 ormvennon (S o) )
The input data are the following:
e Maximum step = 1 (m)
Refinements:
Min (m) Max (m) Ratio
On the X axis 3.00 13.00 1.50
On the Y axis 2.50 7.50 1.60
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1.4.3.1.11. Calculations and Results
Click on the (& Start calculation ) button.

To display the results formatted as tables and graphical views, click on the button.

3D Graphics

Plate deflection:

Deflection {mm}

~1,04E00 mm

-4,99E00 mm

-8,94E00 mm

-1,29E01 mm

-1.58E01
-1,68E01 mm

-1.88E01

-2,08E01 mm

-2.4TEQH0.0 -247E01 mm

The maximum deflection is about 2.5 cm and it is obtained at the centre of the slab.

Soil settlement:

Settlement (mm}
275800 i
T, - -2,75E00 mm

-5.48E00
-6,40E00 mm

-8.22E00

-1.10E01 -1,00E01 mm

-1.37E0%

-1,37€01 mm
-1.64E01

A92E01
k -1,73E01 mm

-249E0100 \ >
-2.46ECy ¢ -2,10E01 mm

-2,46E01 mm

The maximum soil settlement is equal to the maximum deflection and it is obtained at the centre of
the slab too.
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Soil reaction:

Reaction (kPa}
484
48,4 kPa
42.3
40,3 kPa
32,2 kPa
24,2 24,2 kPa
18.1 Sl FRVAT
e 4 16,1 kPa

8,1 kPa

-0,0 kPa

We observe some zones of “zero reaction” appearing at the corners of the slab. This is due to the
fact that the calculation resulted in an unsticking phenomenon which also explains the difference

that we could obtain between the of soil settlement and the plate deflection profiles.

Mx Moment:

287
244
201

168

28,7 kN.m/ml

22,9 kN.m/ml

17,2 kN.m/ml

11,5 kN.m/ml

5,8 kN.m/ml

0,1 kN.m/m|

-5,7 kN.m/ml

Copyright @ Foxta v3 — 2011 - June 2015 Edition
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My Moment:
Moment by (KN mimi}
£3.%
452 53,1 kN.m/ml
39.3
325 43,9 kN.m/mi
2586
34,8 kN.m/ml
25,6 kN.m/ml
16,5 kN.m/ml
7,3 kN.m/mi
-1,8 kN.m/ml

Cross-sections:

ﬁTakea new screenshot &g Backio the index
- Selection of the physical quantity to display Extreme global values ——————
late defiection —| - Mx moment
max -2, 48E-02 m | | max : 28,4 kN.miml
Physical quantity | Plate deflection ’me--w‘ms-nam ’me -5,5 kN.miml
Drecton ity moment Soi settement—
Curve 1toY = [5,00m(8) max : 52,7 KN.m/ml| |max : -2,47E-02 m
= min ;1,7 kN.mml | |min : -2,75E-03 m
Cuvezto Y= [0.00mE) Soilreaction | - Surf. sup. react.
max ; 48,4 kPa max 0,0 kPa
min : 0,0 kPa min : 0,0 kPa
rer - Cross secti..-
Cross section / Plate deflection / Y1=5,00 m (j:8) / Y2=0,00 m (j:1) Show
Lo e T
-0.002
-0.004
-0.008
_ -ooos
E
= -0010
=
=]
5 o0o12
@
=
@ 0014
h=}
2 oot
o
=
0018
-0.020
0022
0,024
0,026
00 05 10 15 20 25 30 35 40 45 50 55 B0 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 135 150 155 18
X (m)
Curve#1 to v= Curve#z to v=
5,00 m (j:8) 0,00 m (j:1)

120/173 June 2015 Edition - Copyright @ Foxta v3 - 2011



c’ terrasol

TASPLAQ - User’s Manual Foxta v3

setec
ﬁTakeanew screenshot &g Backto the index
Selection of the physical quantity to display Extreme global
Plate deflection —| - lix moment
max :-2,4BE-02 m | | max - 28,4 KN.miml
Physical quantty [ Plate defiection Lin i Lin e
e B My moment Sol settement—,
Cuve 1ox= [Boom@in max 52,7 kN.mimi | | max : -2,47E-02 m
: min 1,7 K.mimil | | min < -2,75E-03 m
Curve 2t X - Sol reaciion— | - Surt.sup.roact =
max:434kPa | max:00kPs
min : 0,0 kPa min ; 0,0 kPa
rer Cross secti..
Cross section / Plate deflection / X1=8,00 m (i:11) / X2=0,00 m (i:1)
-0.002
-0.004
-0.006
—_ -0.008
£
~—~ 0gi0
=
=2
£ o012
3
=
T 0014
S
2 oo
=
=
-0p18
-0 020
-0p22
-0.024
-0.026
oo o5 10 15 20 25 30 35 40 a5 so ss 5.0 55 70 75 80 85 a0 95 10
¥ (m)
I Curve#1 to X= Curve#2 to X=
8,00 m (it11) 0,00 m (it1)

The 2 cross-sections above show the amplitude of the soil settlement along X and Y axis
respectively, at the centre and at the edge of the plate in each cases.

Let’s keep in mind the following bending moments:

My max = 28 KN.m/ml
My max = 53 kN.m/ml
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1.4.3.2. Step 2: Slab with partial joints laying on a multi-layered elastic soil

We take over the case of the step 1. We now consider the presence of the partial joints in the slab
as shown in the figure below:

Concrete slab

Joints
Eb = 20000 MPa e MBm | |

V=015 /V‘mm
e fnd T
—ee

E1=10 MPa, V=0.35

10m

25m

E2=40 MPa, V=0.35

We suppose that the partial joints are obtained by sawing the slab on 4/5™ of its thickness. At the
place of these joints, the thickness of the slab is thus 5 cm.
The joints are assumed to be 4 cm large, their spacing is illustrated in the figure below.

<IN e 5.26m
|
4.cm A
—>

498 m

25cm7 Y

5cm '

16

498 m

Load 50 kPa
- 1M0mx5m

To modify the input, click on the (¢ Backtothedata ) button.

Then “Save as” the project with another name before starting this new step of the example.

We give here the details of the data modified compared to step 1 to take into account the joints.
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1.4.3.2.1. “Plate” tab

In this step, the plate is not homogeneous anymore (it is thinner at the place of the joints). IWe
have to assign a thickness of 5 cm to the zones representing the joints.

Several zones have to be defined to allow the assignment of the different properties to the plate.

Note: if an element belongs to more than one zone, TASPLAQ assigns to this element the
mechanical characteristics of the lastly defined zone, which explains the order of the operations
hereafter.

We will proceed as follows:

e Definition of a first zone covering the whole plate, to which we assign the mechanical
characteristics of the body of the slab (E = 20 000 MPa, v = 0.15 and h = 0.25 m),

e Then, definition of 3 zones representing the partial joints, to which we assign the
mechanical characteristics of the partial joints (E = 20 000 MPa, v = 0.15 and h = 0.05 m).

£ |[© Paramsters | & Layers | @ Piate | & Deaclivation |  Disiribued loads | & Linear oads | & Point lcads | @ Mesh |
= Mechanical characteristics
| = e T T T e T
‘Em;‘zm 8 2 ) & 8 10 Uptlwlizns 14 16 18
T e T G = o[ ufal]
. Loads on nodes [m] ® Top view Calculation
|:| Mesh/Piste & = © Top view (ocal) E (& Stert caleulsion ) ([ See resuts ) \E‘
The input data are the following:
Zonen®° | Xmin (M) | Xmax (m) | Ymin (m) | Ymax (m) (i‘;:',a;e) \ h (m)
1 0.00 16.00 0.00 10.00 2.00E07 | 0.15 0.25
2 5.26 5.30 0.00 10.00 2.00E07 | 0.15 0.05
3 10.70 10.74 0.00 10.00 2.00E07 | 0.15 0.05
4 0.00 16.00 4.98 5.02 2.00E07 | 0.15 0.05
1.4.3.2.2. “Mesh” tab

We propose a slight refinement of the mesh along Oy: ratio = 2 (previous value was 1.6) at the
place of the 50 kPa load zone.

Copyright @ Foxta v3 — 2011 - June 2015 Edition 123/173



TASPLAQ - User’s Manual Foxta v3

" terrasol

setec

O Patameters | O Lavers | O Flate | © Deactivation | & Distributed loads | @ Linear loads | & Paintloads [ Mesh |

Mesh definition

[ General parameters.
m.

Number of elements along X axis : 25 /Y axis : 17 (total : 425)

Maximum step (m}

n
- Along X axi Along ¥ axis [Along X and Y axes
Min Max Min Max. Xmin Xmax | Ymin | Ymax
Rati ° Rati ° Rati
. m W e . m m e N m m | m |
1 | 3,00 13,00 1,5 1 | 250 7N 2,0/

1.4.3.2.3. Calculations and Results

Run the calculations again by clicking on the (¥ Start calculation ) button.

Cross-section charts

Plate deflection:

Extreme global values:
e Max: -2.71E-02 m (thus -2.7 cm)
e Min: 1.38E-05 m (thus 0.0 cm)
Cross-section along X:
Cross-section 1 at Y = 3.99 m (j: 6):
Cross-section 2 atY =1.25m (j: 2):

atX=8m
atX=8m

Deflection = -2.46 cm.
Deflection = -1.36 cm.

'ﬁ Take a new screenshot &g Backto the index
Selection of the physical quantiy to display Extreme global values
Plate deflection —| - Mx moment—
" max : -2,71E-02 m | | max: 15 4 kN.mimi
Physical quenity (SRR {mm:t:ﬁsE-USm {mm 8,9 kN.m/ml
Dirgction Along X axis Wy moment Soil settiement —
Cuve 1toY = [399m(8) max : 27,1 kN.m/mi | | max : -2,71E-02 m
= min : -3,8 KN.m/mi | | min : -2,63E-03 m
CurveZtoY= [125mG2) S e Surt. sup. react
max 72,3 kPa max: 0,0 kPa
min - 0,0 kPa min : 0,0 kPa
Cr c clions details
Cross section / Plate deflection / Y1=3,99 m (j:6) / Y2=1,25 m (j:2) Hide
0,002 X Curve#1 | Curve*2
m im m
e L O O O SO O S S SO SO ORI PP SOOI SO SO 590 237600 1 33600 A
-0.002 6,20 -2,396-02] -1,34E-02]
650 2,41E-02] 1,34E-02]
) 6,50 -2,41E-02| -1,34E-02]
-0.008 6,80 -2,43E-02 -1,35E-02|
— -0.008 700 2,44E-02] 1,36E-02|
E 7,10 -2,44E-02 -1,36E-02)
5 <L 7,40 2,456-02] 1,36E-02|
5 -0012 7,70| -2,456-02| -1,356-02]
3
< oo 7,70 -2,456-02] 1,36E-02]
3 8,00 -246E-02 -1,36E-02|
o 0018 8,30] -2,456-02 -1,36E-02]
= -0.018 8,30 -2,456-02] 1,36E-02|
860 -2,456-02] -1,366-02]
-0.020
890 2,44E-02] 1,36E-02|
-0,022 890( -2,44E-02| -1,35E-02]
0024 — o 9,20 243602 1,356-02]
0028 9,50 -241E-02] -1,34E-02|
- 9,50 -2 41E-02 -1,34E-02)
-0.028 9,30 -2,39E-02] 1,34E-02]
| 10,10 -2,376-02 -1,336-02]
0.0 0s 1.0 15 20 25 30 35 4.0 45 50 55 6.0 6.5 7.0 7.5 8.0 B.S 9.0 95 10,0 10,5 11,0 11,5 120 12,5 130 13,5 140 145 150 155 16, 1010 2.37E-02 1 336-02|
X (m) 10,40 2,356-02 1 3ME-02[—
v
T\ Curvest to v= Curve#2 to V=
3,99 m (j:6) 1,25 m (j:2)

We can observe a “hinged” behaviour at the places of the joints, which is reflected by a
discontinuity of the rotations, and a general attenuation of the forces in the slab (see below).

Mx Moment Moment along X axis:

Extreme global values:
e Max: 15 KkN.m/ml
e Min: -9 kN.m/ml

Cross-section along X:

Cross-section 1 atyY =4.11 m (j: 7):
Cross-section 2 atY =3.12 m (j: 5):

at X =8.15m
at X =8.15m

M, = 15 kN.m/ml.
My = 12 kN.m/ml.
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My Moment along Y

Extreme global values:
e Max: 27 kN.m/ml
e Min: -4 KkN.m/ml
Cross-section along Y:
Cross-section 1 at X
Cross-section 2 at X

12.86 m (i: 22): atY=501m My =15 kKN.m/ml.
8.15 m (i: 13): atY=501m My = 23 kN.m/ml.

ﬁ Take a new scresnshot 4 Backio the index
Selection of the physical quantity to display Extreme global valies
Plate deflection —| - Mx moment
. [ max 1 2,71E-02 m | [max : 15,4 k.l
Pysical quaniiy [mm 35, | |mn:-58 kumm
Drecton Wy moment Soilsetfoment —
Cuveltov= [RTmMED max : 27,1 k.| | max :-2,71E-02 m
= min : 3,8 kN.méml | | min : -2,63E-03 m
Cuve2to = N Soil reaction —— | - Surf. sup. react. -
max : 72,3 kPa max : 0,0 kPa
min: 0,0 kPa min - 0,0 kPa
c i c ctions detalk
Cross section / Mx moment / Y1=4,11 m (j:7) / Y2=3,12Z m (j:5) Hide
Curve#l | Curve#2
16 Im] | [kNiml) | [kM.mvm]
- = M
14 = 12,00
7,8 14 12,1
12 51 145 12.]
10 545 14 12,1
875 14, 119
= s 9,05 141 (K
= 9,35 137] 11,5
E s ! : E
= 8,65 a3 [E
= a4 9,95 128 10,7]
= 10,25 11, 10,2]
c 2
£ 10,58 109 (Ea
E o 10,71 102 9.0|
=
E 10,73 102 20|
10,88 12 10,
4 11,16 12, 11
11,4 14, 12,1
e 11,73 147 12,5
] 12,01 14, 12,4
12,29 3 1§
= 12,58 107 37|
00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 7.5 80 85 90 85 100 105 110 115 120 125 130 135 140 145 150 155 16¢ 12,88 7] &5
X (m) 13,25 EE] 141
13,7 5! 28)v
T\ Curvest o v= Curve#2z to V= —
4,11m (3:7) 3,12 m (j:5) ) g

74 Tke a new sereenshot

< Backto the index

Salection of the physical quanity to display Extreme globalvalies
Piate deflection —| -Mx moment
e . —) Erle
Dirgction Wy moment Soil settiement —
S {m?x 27,1 kil {max 27T1E02m
min - 3,8 KNLmml | | min : -2,636-03 m
A= Soil reaction Surf. sup. react.—
F’nax 72,3kFa {max 0,0 kP8
min: 0,0 kPa min : 0,0 kPa
Cr C et
Cross section / My moment / X1=12,86 m (i:22) / X2=8,15 m (i:13) Hide
£ ¥ Curve#l | Curverz
] (dmim) powmm) |
3% 83 27
411 16,6 26,8]
43 182 280
461 15,6 24.8|
48 15 235
= 499 18,7 23,0|
£ 501] 147 230
g 514 15, 23,51
=3 5,39 15,6 24 8|
= 564 162 26,0)
g2 5289 168 26,3
g2 614 168 271
= 5, 87 267|
=
66 162 255
5 151 233
74 133 199
7, 108 152
771 69 79|
312 3E 14
5 854 15 20|
0.0 0s 10 1.5 20 25 3.0 s 4.0 45 50 5.5 60 65 7.0 7.5 80 8.5 9.0 95 100 85 o Sd
v (m) B} 0.4
9,79 0.3
‘ Curve#1 to X= Curve#Z to x:‘
12,86 m (i122) 8,15 m (i113)

We note the amplitude of the bending moments obtained in this example:

My, max = 15 kN.m/ml < 28 kN.m/ml for the case of the continuous slab (step 1);

My, max = 27 KN.m/ml < 53 kN.m/ml for the case of the continuous slab (step 1).
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1.4.3.3. Step 3: Slab with full joints laying on a multi-layered elastic soil

We take over the case of the previous step 2. We suppose now that the joints are full (slab sawed
on its full thickness).

The joints are assumed to be 4 cm large, their layout is identical to the one in step 2.

To modify the input data, click on the ( <& Backto the data ) button.

Then “Save as” the project with another name before starting.

Again, we give hereafter the details of the modified data only (compared to step 2). The layout of
the joints didn’t change; we can keep the mesh definition of the previous step.

1.4.3.3.1. “Plate” tab

At this stage, we can go back to a homogeneous definition of the plate for the entire mesh, without
making any distinction between joints and plate. Indeed, TASPLAQ assigns the plate
characteristics to activated zones only and consequently it excludes automatically deactivated
zones (i.e. joints here).

Thus, we only have to keep the first zone defined in step 2, and delete the 3 others corresponding
to the joints.

Note: it would be possible also to keep the 4 lines defined in step 2 (including the joints), because
the joint zones are deactivated and the 3 last lines would not be taken into account in this case.

Zonen® | Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) (Ii‘i:',a;) v h (m)
1 0.00 16.00 0.00 10.00 2.00E+07 | 0.15 | 0.25

1.4.3.3.2. “Deactivation” tab

Now the zones corresponding to the full joints shall be deactivated.
The aim in this example is to define six divided plates separated by the joints.

To deactivate, the zone corresponding to the first joint for example, define a zone from Xmin = 5.26
to Xmax = 5.30 m and from Ymin = 0.00 to Ymax = 10.00 m.

Proceed in the same way for the 2 other joints.
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- b ‘  Parameters | O Layers | O Plate | O Deactivation |  Distriouted Inads | & Linear loads | o Point ioads | © Mesh | |
_ Zones to deactivate
i " . 5 =
1 5,30 0,00 10,00
5 § 10,70] m_zj! H'E.D! 10,00
V(m)‘
M X (m)
[ 2 a 10 = 12 1a 16
| Loads & stiffne...Oy (] - E‘D uu!
. Loads on nodes [m] (e Calculation ————————
B HeshPate & || ©Topview docan (<] ( €D
The input data are the following:
Zone n° Xmin (m) Xmax (m) Ymin (m) Ymax (m)
1 5.26 5.30 0.00 10.00
2 10.70 10.74 0.00 10.00
3 0.00 16.00 4.98 5.02
1.4.3.3.3. Calculations and results

Run the calculation again by clicking on the (& Start calculation ) button.

Cross-section charts

To illustrate the results, in terms of the influence of the joints particularly, we can create cross-
sections within the plate.

Plate deflection:

Extreme global values:
e Max: -2.87E-02 m (thus -2.9 cm)
e Min: 1.06E-03 m (thus 0.1 cm)
Cross-section along Ox:
Cross-section 1 atyY =3.99m (j: 7):
Cross-section 2 at Y =1.25 m (j: 2):

at X =8 m Deflection =-2.49 cm.
at X =8 m Deflection =-1.28 cm.
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ﬁrakeanew screenshot & Backlo the index
- Selection of the. play Extreme globalvalues
Plate deflection — | - Hx moment
menx: -2,87E-02 m | | mex : 9,4 kN.miml
Dirscton Along X axis ity moment Sol setiement—
Curveltoy = [3E9mEn menx : 15,2 kH.mimi | | mex : -2, 87E-02m
- min : 8,9 kN.m/ml | | min : -2,52E-03 m
Cuve2to¥ = |083m(2) Soil reaction Surf. sup. react. —
max : 199,5 kPa max : 0,0 kPa
min : 0,0 kPa min : 0,0 kPa
~Cross sect B e et I
Cross section / Plate deflection / Y1=3,99 m (j:7) / Y2=0,83 m (j:2)
T X | Curvel
0,002 [m] [m]
e | AR NURRT UURRL UM NN U WO SO DO I o I G 6,50 -246E-02]
6,30 247E-02] -
-0,002 7,10| -2,48E-02]
-0,004 7,10 248602
-0.008 740 248607
S 7,70 248602
E 7 70| -2,49E-02|
g oo 8,00 -2.496-02
= 0012 830 245602
& 0014 8,30 -2,49E-02]
©
= 0018 8,60| -2,486-02
- 890 248602
5 001 8,80 248602
-0.020 9,20 247602
0,022 9,50 -2,46E-02]
o SN S S OSSO s oy NUSS SN O 9,50 246602
9,80 245602
-0.026 10,10] -2,43£-02]
-0.028 10,10 2,43£-02)
-0.030 10,40 -2,426-02] -1,07E-02]
10,70 2,41E-02] -1,07E-02|
00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 7.5 80 B85 80 95 100 105 11.0 115 120 125 130 135 140 145 150 155 16 1071
X (m) 10,72 1
-
Curve#1 to Y= Curve#2 to Y=
3,99 m (i1 7) 0,83 m (j:2)

Mx Moment along X axis:

Extreme global values:
e Max: 9 KkN.m/ml
e Min: -10 kN.m/ml
Cross-section along Ox:
Cross-section 1 atY =4.11m (j: 7): at X
Cross-section 2 at Y = 3.12 m (j: 5): at X

9 kN.m/ml.
8 kN.m/ml.

8.15m Mx
8.15m Mx

g Back o the index
play Exireme globalvalues
Plate deflection— | -Mx moment
e L — s o,
Direction My moment Soil settiement —
ErpIETe {max 152 kit miml {max 2 8TE02m
min 8,9 KiLm/ml | | min - 2,52E-03 m
Erpdmirs Soil reaction—— - Surf. sup. react. -
{max 1995 kPa {max 0,0kPa
min 0,0 kPa min 0,0 kPa
Cross sect Cross sections detals ——————
Cross section / Mx moment / Y1=4,11 m (§:7) / Y2=3,12 m (j:5) ( Hge )
11 X | Curve#l | Curver2
10 M [mm] kL]
9 638! 76 654
8 7.2 EE] 71
7 7.5 8.1 74
5 78 59 74
5 81" 839 76|
= ¢ 8 4 87 74
E ¢ 87! 83 71
E 2 9,0 78 65|
£ 1! 9.3 x| 53|
z° 1 96! 5.7 49|
g 23! 12 38
£ -2
g - 10,2 22 24
s 10,5 04 10
= 10,71 0, 00)
I 10,7 0, 00
7 10, 18 13
8 11,18 43 3§
K 11,4 64 53]
-10 1,7 8 6]
11 12,01 a7 74
12 | 1228 84 79
00 05 10 15 20 25 30 35 40 45 S0 55 60 65 70 7.5 B0 85 90 95 100 105 11.0 11,5 120 125 130 135 140 145 150 155 160 i, 8 a1
X (m) 12,8 33 371
‘1 Curve#1 to T= Curve#Z to Y= yo —
4,11 m (G:7) 3,12 m (j:5) i) i
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My Moment along Y axis:

Extreme global values:
e Max: 15KkN.m/ml
e Min: -9 KkN.m/ml

Cross-section along Oy:

Cross-section 1 at X = 8.15 m (i: 13): atY=501m M, = 0 KN.m/ml
. . . . y . .
Cross-section 2 at X =12.86 m (i: 22): atY=501m My = 0 KN.m/ml.
ﬁ Take a new screenshot L o 4 Backto the index
Salection of the physical quanty to display Extreme global values.
Hide,
Piate deflection — |  Mx moment
Physial san | | a3 | i 10
Direction My moment Soil settlement
Curve 110 X = max 15,2 k.mimi | | max : 2, 87E-02 m
min - 8,8 kN.mimil | |min:-252E-03 m
CEEZxs Soi reaction Sur. sup. react
max: 1995 kPa | |max: 0,0 kPa
min - 0,0 kPa min - 0,0 kPa
Cross sections: Cross sections details
Cross section / My moment / X1=8,15 m (i:13) / X2=12,86 m (i:22) ( Hde )
Curve#l | Curve#2
18 Iml | Bl (i) |
- E 71|12
411 97 58]
438 EEl 41
451 38 2.3
438 03 07|
= 489 0 0.
= 514 09 0.7
=] 5,39 3§ 23|
= 54 69 41
2 29 8.7] 8
g 6,14 119 71
= 63 134 81
= 663 140 B
68y 138 8.3
Ty 120 74
7.38 89 7]
J 7 36 2.3
812 07 0.3
-10 254 28 0.2
00 0.5 1.0 1.5 2.0 25 30 35 40 45 50 5.5 6.0 65 7.0 75 80 8.5 8.0 95 10 B9 29 -0H
938 15 04
¥ (m) f—
9,79 04 01w
|—'1 Curve#1 to X= Curve#2 to ><=| =
— 8,15 m (i:13) 12,86 m (i122) ) g

We note the amplitude of the bending moments obtained in this example:
o My max =10 KN.m/ml < 0.4 x 28 kN.m/ml for the case of the continuous slab (step 1);

e My max = 15 kKN.m/ml < 0.3 x 53 kN.m/ml for the case of the continuous slab (step 1).

1.4.3.4. Comparison of the three cases

In order to illustrate the incidence of the joints on the shape and the amplitude of the forces in the
body of the slab, we propose to superimpose the results obtained for the three cases; i.e. a
continuous slab for the first case, a slab with partial joints for the second and a slab with full joints
for the latest. The comparison is carried out at the place of the cross-sections presented in the
following figure.
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Isection BY
1
1
1
1
i
i
: Cross-
N Lt ococoooooodlboooooo I ................... - .Sectlon AX
1
1
i
i
1
1
Calculated results are the following:
Settlement of the slab along the AX cross-section:
a T T (i T T
2 4 & ] 10 12 14 18
0005 1
=001+
0015 1
-0102 A
01025 1
_ —+— Continuous slab without joints
E —=— Slab with partial joints
% ooz |~ Slab with full joints
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Settlement of the slab along the BY cross-section:

10
-0.005 p
-0.01 +
-0.015 7

-0.02 +

-0.025 +

w (m)

—— Continuous slab without joints
«— Slab with partial joints
—»— Slab with full joints
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Mx Moment along the AX cross-section:

)
o

Mx (kN.m/ml)

Mo
o
i

"€+ -\

—— Continuous slab without joints
= Slab with partial joints
-10 —»— Slab with full joints

My Moment along the BY cross-section:

% —— Continuous slab without joints

= Slab with partial joints
04— —— Slab with full joints

My (kN.m/ml)

Regarding the displacements, we observe that with the creation of the joints, the behaviour of the
slab looks more and more like in the case with 6 separated neighbouring slabs interacting through
the soil body. Regarding the bending moments, we note that the introduction of the joints leads to a
significant decrease of the amplitude and the shape of the moments in the slab.
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I.4.4. Example 4: L-Shaped raft with linear loading and interaction with an embankment

1.4.4.1. Step 1: L-Shaped raft with linear loading

A “L” shaped raft is subjected, in addition to a distributed load of 25 kPa, to two linear loads of
300 kN/ml along Ox axis and two other linear loads of 400 kN/ml along Oy axis.

The soil surrounding the raft is also taken into account to assess the effect of the loading of the raft
on potential superstructures around.

The following figures show the input data of the project.

300 kN/mli
J2m [ / Raft (80 cm)
— 400 kN/mi h=65cm
£ 26m / | E=30000 MPa
(=1
T |
J2m <>
"""""""""" ("2 n 7
e / 4 I I
2m E =70 MPa
g 3m 9m 15 m Layer 1 v=035
B - I\l'
2m ! E =30 MP.
Layer 2 = =
15m 1om v v=035
v
+ Distributed load of 25 kPa A
applied on the entire raft £ =15 WP
Layer 3 = =
20m 4 v=0.35
Layer 4 E =120 MPa v=10.35
20m Study zone

f0m

f0m

15 m 20m

10 m
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Create a new project (by following the same procedure as described in previous examples).
Select the module TASPLAQ and then click on the (_ Create ) button.

1.4.4.1.1. “Parameters” tab

Complete the input data according to the screenshot below (we keep here the choices proposed by
default).

O Parameters | o Layers | 10 Plate | @ Deactivation | & Distributed loacs | & Linear Ioads | & Point lozds | O Mesh |

General settings

General mode:

Framework

Xp (m) ¥p (m) 80

ST | I 3 B - |

Zp (m)

Plate/support interface.

Unstcking tresnaks 6oy | 5[]
Plastification threshold (kPa) 2000

([ unsticking/automatic plastification

() Modify advanced parameters

Calculation

= oY

1.4.4.1.2. *“Layers” tab
Complete the input data according to the screenshot and the table below.

Name Zphase (M) | Esoil (kKPQ) Y Slope-x Slope-y
Layer 1 -15.0 7.00E+04 0.35 0.00 0.00
Layer 2 -25.0 3.00E+04 0.35 0.00 0.00
Layer 3 -45.0 1.50E+04 0.35 0.00 0.00
Layer 4 -50.0 1.20E+05 0.35 0.00 0.00
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$ [ Parcmeters | Layers | i Plate | & Deactivation | & Distributed loads | & Linear loads | @ Point loads | @ Wesh
]
2 ""’I Layers data
=] Reference elevation : 0.0 m [Soilay
E
Name ‘ Colour | Zaase sl | ¥ ‘ Slope-x | Siol
v ‘ I [kFal e pe
] 1 Layer 1 15,01 7.00E04) 03 0,001 0,000]
2 Layer 25,00 3,00604) [E 0,000 0,000
. 3 Layer 45,01 1,50E04 0,3 0,00 0,000
= 4 Layer 50,00 1,20€05] [E 0,000 0,000
5 -150m
]
&
] -250m
G
&
]
@@ ey il
& -45.0m ﬁ IEELLHJ
m
' [
o] 500 m Initial surface stress (kPa) (0] Définition d'un module de rechargement
&
Rapport E,JE, (sans unté) 3000 £
I ~External loads on
opt [ Activate external loads.
E - o © Top view
@ Top view (local) e
@ — @ | Ostven ouzsne )] G G | B
@ Side view, 0xz plane

1.4.4.1.3. “Plate” tab

In this example, the raft is homogeneous and continuous. To define its characteristics, we have to
define one single zone covering the whole model, knowing that only the activated zones of the

plate will actually be assigned with these characteristics.

Zone n° Xmin (m) | Xmax (m) | Ymin (m)

Ymax (m) (Ek‘l’;a;) v h (m)

0.00 60.00 0.00

50.00 3.00E+07 | 0.00 | 0.65

The choice of the Poisson ratio equal to zero is due to the reinforced concrete raft assumption.

I | [ Paramsters | © Layers | O Plate |_ Deadlivalion | & Distributed loads | & Linear loads | & Point Ioads |  Mesh
£l
Mechanical characteristics|
- Plate mechanical character
21 Arens | Xmin ‘ Xmax. | Ymin ‘ Ymax ‘ ‘ N ‘ )
m] m m] Im [kPa] Il
]
S‘
> Ardray. 1
v avaps 0% /
b9 i1 %
" 2 44
18
i
/ 1
]
T pad
P i
e i
=
¥ (my
o]
il
=
[ 10 ES) Ca‘o 50 €0
ol |
[ A | mls)
Plate boundaries @ Top view cacuton - -
Z Sasseswens v e [« st >
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1.4.4.1.4.

We have to deactivate the zones located outside the footprint of the L-shaped raft.

“Deactivation” tab

setec

There are several “ways” of deactivation to reach the same result, knowing that an element can be
deactivated several times.

The data given below corresponds to one of the possible deactivation methods.

.
55

0s
~

$ [ @ Parameters | © Layers | & Plate | & Deactivetion | & Distributed Inads | & Linear Ioadls | & Point loads | & Mesh |

Zones to deactivat

Zones to deactivate

Area ¥

Xmin
(m
0,00

Xmax Ymin

[m} Im]
60,00

max
(m
30,00 50,00)

40,00

60,00

0,00 50,00}

0,00

10,00

0,00 30,00)

0,00

60,00

0,00 10,00}

| o (|| =

10,00

25,00

10,00 20,00

oF

oe

0Z
SEHHHIBOCSSS
SR ‘

/ .....
4! =4
: mﬁ 10 20 30 ;3 50 80
| Loads & stiffne._.Oy ; A \:‘D nu!
Loads on nodes [m] ez Calculaon————————————————
=i} Mesh/Piate & [7]| ©Torview tocay E {(ﬂ)
Zonen’ Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m)
1 0.00 60.00 30.00 50.00
2 40.00 60.00 0.00 50.00
3 0.00 10.00 0.00 30.00
4 0.00 60.00 0.00 10.00
5 10.00 25.00 10.00 20.00

1.4.4.1.5.

“Distributed loads” tab

We have to define a distributed load of 25 kPa covering the whole plate: here again, we can define
it on a large rectangle covering the whole model: the load will be taken into account only for the
active elements of the plate.

] | . K,
Load n Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Load (kPa) (kPa/m)
1 0.00 60.00 0.00 50.00 25 0
136/173 June 2015 Edition - Copyright @ Foxtav3 - 2011



" terrasol

TASPLAQ - User’s Manual Foxta v3

setec
5 $ [ @ Paremeters | & Layers | & Plate | & Deactivalion | & Distributed loads | & Linear loads | & Point loass | & Mesh |
=
Distributed load
[ Distributed loadk |
3 Xmin max Ymin Ymax Load K,
Load # | m | [ml ‘ [m] ‘ [m] ‘ [kPe] ‘ [kPalm]
B3
3
AL /
/ A %
&
; i
3
g
5 £
¥ (m)
=]
(m)
5
[} 10 2 30 ca'n 50 50
o I
A - 5 -
3 -
I Loads & stiffne...0y (] )‘ )‘ %’ ﬁ |
. Loads on nodes (m] © Top view Calculation ———————————————— -
= eshe 7, ([IPm——" [ Gamiosim G [P

1.4.4.1.6. “Linear loads” tab

Two linear loads along Ox (300 kN/ml) and two linear loads along Oy (400 kN/ml) should be
defined on top of the raft.

I $ [ @ Parameters | © Layers | @ Plate | & Deactivation | & Distributed Inads | O Linear loads | O Point loacs | & Mesh
[ I
Linear loads|
Loads & stiffr along 0
B3 ‘ Xmin | Xmax | Y ‘ Load ‘ K,
Lose® il m il i irmm
1 I 12,00 38,00 28,00 300,00/ 0,00E00)
2 I 12,00 33,00] 22,00 300,00] 0,00€00]
S 7/
=
&
] /
o
i [ [ e
Loads & stiffr along Oy ——
| X | Ymin | Ymax ‘ Load ‘
I tose® ‘ il m inl um] )
1 I 28,00 12,00 20,00 400,00
v “") / 2 [ 37,00 12,00 20,00 400,00
- e
1
5
0 20 30 ) 50 60
fements Op!
A = -
5
1 Loads & stiffne...0y i} A ﬁ ] i HHE
. Loads on nodes [m] © Top view Calculation——————————————————
e - N (| P—— (€| e G [P

Loads along X axis:

Load n°

Xmin (m)

Xmax (m)

Y (m)

Load (kPa)

k, (kPa/m)

1

12.00

38.00

28.00

300

0

2

12.00

38.00

22.00

300

0
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Loads along Y axis:

Load n® | Ymin (m) | Ymax (m) | X (m) Load (kPa) k, (kPa/m)

1 28.00 12.00 20.00 400 0

2 37.00 12.00 20.00 400 0

1.4.4.1.7. “Point loads” tab

There is no point load in this example.

1.4.4.1.8. “Mesh” tab

A maximum step of 2 m as well as a refinement (x2) in the zone of the raft are to be defined: a 30
m X 20 m rectangular zone located between Xmin = 10.00 m, Xmax =40.00m and
Ymin = 10.00 m, Ymax = 30.00 m.

[ @ Parameters | o Layers |  Plate | & Deactivation | & Distributed loads | & Linear loads | & Foint loads | & Mesh

Mesh definition

General pz
Maximum step (m)
Number of elements along X axis @ 45/ axis : 35 (total : 1575)
Along X ~Along ¥ Along X and Y
Min Max " Min Max Xmin Xmax  Ymin Ymax
P Ratio ° Ratio ° Ratio
¥ m ml N ml m] N ]

[m] Iml [m]
1| 1000 4000 1000 3000  20]

The input data are the following:
e Maximum step=2m
Refinement along X and Y axes:

N° Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) Ratio
10.00 40.00 10.00 30.00 2.0

1.4.4.1.9. Calculations and Results
Run the calculations and then check the results.

Formatted numerical results

( Copy all ).: Copy only the selection ).
vertical stress (p) and settlement (s) under nodes (global coordinate system)

node X Y status stress settlement deflection
001,001 0. 000 0. 000 de-activat 0.000 0.219397E-02 0. 000000E+00
002,001 2.000 0.000 de-activat 0.000 0.253939E-02 0. 000000E+00
002,001 4.000 0. 000 de-activat 0.000 0.291640E-02 0. 000000E+00
004,001 6. 000 0.000 de-activat 0.000 0.332331E-02 0. 000000E+00
005,001 8.000 0.000 et = CE e e = l=an
006,001 10.000 0. 000 de-activat 0.000 0.421389E-02 0. 000000E+00D
007,001 11.000 0.000 de-activat 0.000 0. 444900E-02 0. 000000E+DD
008,001 12,000 0. 000 de-activat 0.000 0. 46874BE-02 0. 000000E+00D
009,001 13.000 0.000 de-activat 0.000 0.492837E-02 0. 000000E+DD
010,001 14,000 0. 000 de-activat 0.000 0.51705BE-02 0. 000000E+00
011,001 15.000 0. 000 de-activat 0.000 0.541282E-02 0. 000000E+00
012,001 16.000 0. 000 de-activat 0.000 0.565376E-02 0. 000000E+00
013,001 17.000 0.000 de-activat 0.000 0.58918BE-02 0. 000000E+00
014,001 18.000 0. 000 de-activat 0.000 0.612553E-02 0. 000000E+00
015,001 139,000 0.000 de-activat 0.000 0.635283E-02 0. 000000E+00
016,001 20.000 0.000 de-activat 0.000 0.657179E-02 0. 000000E+00
017,001 21.000 0. 000 de-activat 0.000 0.67B027E-02 0. 000000E+00D
018,001 22.000 0.000 de-activat 0.000 0.697594E-02 0. 000000E+DD
019,001 23.000 0. 000 de-activat 0.000 0.715639E-02 0. 000000E+00D
020,001 24.000 0.000 de-activat 0.000 0.7 0. 000000E+DD
021,001 25.000 0. 000 de-activat 0.000 0. 0. 000000E+00
022,001 26,000 0. 000 de-activat 0.000 0. 0. 000000E+00
023,001 27.000 0.000 de-activat 0.000 0. 0.000000E+00
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For the deactivated nodes, the reaction of the soil is zero (there is no plate) but a settlement is still
calculated; the extension of the model beyond the raft footprint has especially been done for this
purpose.

Graphical results — Cross-sections

Soil settlement:

Extreme global values:
o Max: -3.41E-02 m (thus -3.4 cm)
e Min: -9.58E-04 m (thus -0.1 cm)
Cross-section along X axis:
Cross-sectionlatY =34 m (j: 28): atX=30m Soil settlement = -1.8 cm
Cross-section2atY =24 m (j: 20): atX=30m Soil settlement = -3.3 cm

ﬁ Take a new screenshot & Backto the index

Selection of the play Extreme global values.

Plate defiection —| -x moment

max:-341E-02m | | max : 295,8 kN.miml
Physical quantity | Soil settiement [m\n S142E02m [m\n 5.7 kN.miml
Direction Along X axis My moment Soll settiement——
Curve 1o = [34.00m (28 ma : 266,2 kiL.miml | | max : 3, 41E-02m

min 47 kimm | | min : 8,58E-04m

curve2toy = [24,00m G20) Solreaction Surt sup. react —
max : 283,0 kPa. mas : 0,0 kPa
min : 0,0 kPa min : 0,0 kPa
e

Cross section / Soil settlement / Y1=34,00 m (j:28) / Y2=24,00 m (j:20) Hide:
ice X | Curve#t | Curve#2
0,000 v . R E . i m ™ m | |

1 826-02] -3,336-02] &
o002 27,00 -1,826-02] -3,33E-02]
28,00 -1,81E-02] -3,34E-02]
-0.004
29,00 -1,806-02] -3,33E-02]
-0,006
-0.008 31,00 -1 756-02] -3,27€-02]
-0.010 32,00 -1, 71E-02] -3, 22E-02]
E 0012 33,00 -1 67E-02 -3,15E-02]
= 0014 34,00 -1,63E-02 -3,06E-02]
=
2 oois 35,00 -1,57E-02) -2,95E-02]
T gois 36,00 -1,51E-02) 2,836-02]
D _0020 37,00 -1,456-02 -2,686-02]
o 38,00 1,38E-02) -2,52E-02f
S -0022
= 39,00 -1,31E-02) -2,35E-02]
-0.024 40,00 1 24F-03] 2,17E-02]
-0026 42,00 -1,096-02] -1,72E-02]
-0028 44,00 -9,536-03) 1,43E.02]
-0.030 45,00 -8,256-03] -1,206-02]
_0,032 48,00 -7,096-03) -1,00E-02]
0,034 50,00 -6,06E-03 -5,39E-03)
-0,036 52,00 -5,14E-03 -6,98E-03)
54,00 4,33E-03 -5,79E-09)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 S50 52 54 56 58 60 56,00 -3,63E-03 £,79E-03)
X (m) 56,00 3,03E-03) -3,95E-03)
v
Curve#1 to Y= Curve#2 to Y= i —
34,00 m (j:28) 24,00 m (j:20) £z .
-9,58E-01 mm
Settlement {mm) -6,46E00 mm
-9 58E-01 -1,20E01 mm
-1,75E01 mm
-2,30E01 mm
-2,85€01 mm
-3 40E01 mm
Ximy
-299E01 g 75
-3.40E01
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The purpose of this example is to illustrate the ability of TASPLAQ to handle, not only the
settlement triggered by the raft in its own footprint, but also the settlement of the surrounding soil.

Please note that the assessment of the surrounding soil settlements would not be possible if the
soil had been assimilated, as commonly done, to a set of juxtaposed springs (thus independent
springs by definition).

1.4.4.2. Step 2: Influence of a neighbouring embankment

At this stage, we aim to study the influence of an embankment of 3 m high, bringing an extra load
of 60 kPa in the vicinity of the raft. The layout geometry of the embankment is given in the figure
below.

Sm

20m | Study zone

10

10 m

15 m 20m

W0 m

We will take over the previous project (step 1) and add a new load directly on top of the soil,
around of the plate. Open the previous project and then save as with a different name.
1.4.4.2.1. “Layers” tab

The presence of an embankment is simulated via the insertion of an external load of 60 kPa
(applied directly on top of the soil).

Note: Tasplaq considers implicitly that the load of the embankment and the one of the raft are
applied simultaneously!

Load n° X; (m) Y;(m) Z.(m) LX;(m) [ LY, (m)| ©6() gr (kPa)

1 35.0 50.0 0.0 40 10 -45 60
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I § | Paremeters [0 Layers | o Plate | & Deactivation | o Distributed loacs | & Lineer loads | @ Paint loads | @ Mesh |
5 i |
Soil layers definit
E,
= Name Colour Ziase soil v Slope-x Slope-y
21 W [m [Pa]
1 Layer 1| [ -15,00) 7,00€04) 0,3 0,000 0,000
2 Layer 25,00 3,00E04 0,29 0,000 0,000
3 Layer 45,00 1,50£04 0,3 0,000 0,000
=] 4 Layer 50,00 120605 0,29 0,000 0,000
2:
5 nital
Initial surface stress (kPa) [ oo[Z] (] Définition dun moduie de rechargement
g Rapport /£, (sans unité
L :
External loads on
] Activate external loads
Load # % Y = % LY, & 9%
o [m] [m] [m] [m] [ml 1 [kPa]
1 | 35,00 50,00 0,00 40,00 10,00) 45,00 50,00
[
I3
[ Ef) L) 50 80 160 120
A
Symb. Homination Visible
= @ | ||| @7 ven
© Top view (localy Caleulation
] Charges extérisures ] O side view, Oyz plane E { & Start calculation ) (7 See results )
= . |¥l|| © side view, Oxz plane —

1.4.4.2.2. Results

We can now compare the new results to the previous ones, and display the influence of the
embankment on the settlements.

Graphical results — Cross-sections

Soil settlement:

Extreme global values:
e Max: -3.64E-02 m (thus -3.6 cm)
e Min: -1.95E-03 m (thus -0.2 cm)
Cross-section along X:
Cross-section 1 at' Y
Cross-section 2 at' Y

30m Solil settlement = -2.24 cm
30m Soil settlement = -3.59 cm

34 m (j: 28): at X
24 m (j: 20): at X

ﬁ Take a new screenshot & Backto the index

Plate defiection —| -Mx moment
’ max:-364E-02m | | max : 283,2 kN.miml
Physical quanity, (ESSEEEE [v] [mm 148E02m [mm 9,3 kN.miml
Direction Along X axis. My moment Soil settiement——
Curve 1o~ [34.00mG2e) mec: 261,6 kILmimi | | max : -3,64E-02 m
min - -47 kKiLmim | | min : -1,95E-03m

curve 210 = Sol reaction Surt sup.react —
max : 2819 kPa max: 0,0 kPa
min - 0,0 kPa min - 0,0 kPa
c ctions detalk

Selection of the physical quantiy o display Extreme global values

c i
Cross section / Soil settlement / Y1=34,00 m (j:28) / Y2=24,00 m (j:20) Hide
X | Curve#1 | Curve#2
0,000 f--o-neoeeeee
LU 0 S L
-0,002 Lz . ~
28,00 -2,21-02] -3,59E-02]
-0,004
29,00 223602 -3,60E-02]
-0,006
30,00] -2,24E-02 -3,50E-02]
R 31,00 -2,256-02| -3,58E-02|
-0,010 32,00 -2,26E-02 -3 54E-02]
—, 0012 33,00/ -2 26€-02) -3 50E-02]
E 0014 34,00 -2,266-02] -3,43E-02]
£ 0016 35,00 2,256-02] -3,35E-02]
g oois 36,00 -2.246-02 -3,25E-02)
2L 020 37,00 2,23¢-02| -3,14E-02|
9 0022 38,00 221E-02 -3,01E-02]
= 0024 39,00 2,20E-02| -2,36E-02 T
w
R 40,00 219602 2.71E-02]
e 42,00 217E-02] -2,33E-02]
44,00 216802 2,
-0.030
46,00 2,17E-02) -
L 48,00 -2,21E-0:
0,034 50,00 -2,30€-02 -
-0.036 52,00 2,48E-02] -
-0,038 54,00 -2,54£-02) -1
0 2 4 & 8 10 12 14 18 18 20 =22 24 26 28 30 32 34 36 38 40 42 44 46 48 S0 52 54 S5 58 6O 55,00 -2,536-02 -1,506-00}
58,00 -2,46E-02 -1,56E-02)
X (m)
 34E-02] 1,60E-02]
Curve#1 to Y= Curve#2 to Y=
34,00 m (j:28) 24,00 m (j:20)

Copyright @ Foxta v3 — 2011 - June 2015 Edition 141/173



‘; terrasol

TASPLAQ - User’s Manual Foxta v3

setec

3D graphical results

Soil settlement

Settlement imm)
-1.95E00
-6.24E08

-1,95E00 mm

-1.05ED1

-7,67E00 mm
-1 48EQ1
-1.91E01 -1,34E01 mm

-2.34E01

-1,91E01 mm

-2.7FEDT

-2,49E01 mm

-3,06E01 mm

-3,63E01 mm

This second step has been considered with the objective of showing the ability of TASPLAQ to
handle interaction problems between a raft and an embankment in its vicinity. In this case, the
embankment not only generates settlements below itself but also it causes the settlement of the
raft. This interaction phenomenon is also illustrated by the graph below.

0 10 20 30 40 50 60
0.000 T T x (m) T T ]
-0.005
-0.010
-0.015
-0.020
-0.025
-0.030
== == Without embankmentY =25 m
-0.035 == == Without embankmentY =15m
e With embankment Y = 25 m
-0.040 Settlement(m) = With embankmentY =15 m
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1.4.5. Example 5: Settlements under a circular tank

This example presents the settlement calculations under a circular tank of 100 m in diameter. The

tank is built on a 25 m thick layer of sandy soil, laying on a very over-consolidated clay layer. The
mechanical bedrock is reached at 100 m depth.

'

50 m
x Peripheral wall
Slab
/
7 | S
"H-_

Clean sand 25m

Over-consolidated clay 75m

The raft includes a 0.6 m thick central zone and a 1.2 m thick peripheral zone. It is partially buried
in the soil.

The connexion between the central and peripheral zones is created thanks to a 1 m large joint.

The axis of the peripheral wall is located at 2 m from the edge of the raft. The exact geometry of
the structure is given in the figure below.

R=44 m : 25m Im 15m
—’E 1

{1m | 5m

@ »@
< L]

\ 4
A
\ 4
A
v

Joint

I AN

Geometry of the peripheral part of the structure
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Construction and commissioning stages are the following:

e Construction: concrete pouring of the central and the peripheral part of the raft, installation
of the peripheral walls and the dome;

e Junction;
e Hydrotest (water filling and discharge of the entire tank);
e Commissioning.

During this analyse, we are interested in settlements generated in the footprint of the tank and its
vicinity. We will successively study 2 different loading conditions, corresponding to construction
stage and hydrotest respectively.

1.4.5.1. Step 1: Construction stage of the tank
Create a new Foxta v3 project and select the TASPLAQ module, then click on the ( Create )
button. -

1.45.1.1. “Parameters” tab
The analyse can be performed by using an axisymmetric model.
Complete this tab as indicated in the screenshot below.

o Perameters | @ Layers | o Plate | @ Deactivation | o Distributeetloads | o Lingar oads | o Mesh |

General settings

General mode

© 3dimensions @ Axisymmetry
@ 2dimensions () Plane deformation

Framework

Xp (m} Yo (m) 8:0)

Plate location | 000 [ 000 3| 00 C\

Zp (m}

Plate elevation

Project symmetries

Flate/support interface

Unsticking threshold (kPa)

Plastification threshokd (kPa) 1000

[¥] Unsticking/automatic plastification

!

>

[) Modify advanced parameters.

Calculation

- T
E 2 Start calculation ) ([ See resulls ) El

Please note that for this example, we check the “Automatic unsticking/plastification” checkbox, and
input the following values:

e Unsticking: 0 kPa
¢ Plastification: 1000 kPa
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1.45.1.2. “Layers” tab

Complete this tab as indicated on the following screenshot and the table.

| % [ @ Parameters [ @ Layers | i Piate | & Deaclivation | & Distributed loads | & Linear loads | & hesh |
= f
Z‘”’I Layers data
=2 Reference elevation : 0.0 m [ SEREaT
w Name Colour [Zm“]& [Ekp v
= 1 [ Layer 1| NN 25,00 6.00E04] 0,33
2 I Layer -100,00] 3,00£04 0,33
5
250m
£
&
5|
1
&
&l
‘ EIF] o [
B3|
Ciniial
§ 100.0m Initial surface str [ oo]Z] [ Définttion cfun modue de rechargement
Rapport £, /E; (sans unité
= -External loads on
) opti [0 Activate external loads
— FlCE
= Soil @ || ©Topview Calculation —————————————————
i - Y|Py || G G==o
Name Zbase (m) Esoil (kPa) v
Layer 1 -25 60 000 0.33
Layer 2 -100 30 000 0.33
1.45.1.3. “Plate” tab

By considering the thickness variation between the central and the peripheral parts of the raft, we

distinguish two different zones:

Zone n° Xmin (m) Xmax (m) Eplate (KPa) v h (m)
1 0.00 45.00 2.00E+07 0.20 0.60
2 45.00 50.00 2.00E+07 0.20 1.20
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£ | [ Parameters | & Layers | © Plale | & Deaciivation | & Distributed loads | & Linear loads | & Wiesh |
il ?Q - = s
Mechanical characteristics
Plate mechanical
Xmin Xmax Eplate h
o Area® m m ey v m
1 0,00 45,00) 2,00£07] 0,20 0,60
2 45,00 50,00 2,00E07 0,20 1,20
|
.
4,2
oo | [] [T
o
X (m)
-
&
4
) 5 ERRE R R R R N R SR S5
o
Symb. Homination Visible | \:“:\ E‘ nu!
Plate boundaries [ci] @ Topview carcuaton
p
“Deactivation” tab
1.4.5.1.4. eactivation” ta

During the construction stage of the raft, the junction joint between the central and peripheral parts
is not installed yet. We use the “Deactivation” option in order to take into account this discontinuity.
We will deactivate an annular strip zone located between the radii Xmin = 44 m and Xmax = 45 m
(from the centre of the raft).

5 |[© Peremeters | @ Layers | @ Plate | & Deactivetion | & Distributed loacs | & Lineer loads | & Mesh |
- A Zones to deactivate
Zones 1o
e X
Area ¥ [:]‘" [""‘3"
N 1 44,00 45,00
[
o
x4,2
ol BRI
B X(m
i
&
o
[] IR O R O SRR R N R SRR S
Symb. Nomination Visible | \:‘D nu!
Plate boundaries (i) @ Top view catcuston
/ s s ¥ —— Eijfer=Yerr
171 2 H H ”»
1.4.5.1.5. “Distributed loads” tab

During the construction stage, the load transferred to the soil results only from the dead load of the
structure (raft, wall and dome).

The dead load of the raft is obviously related to its thickness. As the peripheral part of the raft is
thicker than the central part, we consider the following loads:

e Load in the central part: 15 kPa;
e Load in the peripheral part: 30 kPa.
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Therefore, we define two different load values for plates n°1 and n°2.

The input data are the following:

Load n°

Xmin (m)

Xmax (m)

Load (kPa)

k, (kPa/m)

1

0.00

45.00

15

0

2

45.00

50.00

30

0

$ |[© Paremeters | @ Layers | @ Plte | @ Deactivetion | o Distribited loacs | & Lineer loads | @ Mesh |
5 A Distributed load
r Distributed load:
Xmin Xmax Load K

] Load ¥ m m Pl [Paim]

1 | 0,00 45,00 15,00 0,00E00

2 | 45,00 50,00 30,00 0,00€00
o
I
]

4,2 i
Al
- I_, [ NNEEREET
X (m)
(5
&
o
o
-0 [ 1o 20 30 0 50 60
!
Al (752 =
e slale
Plate boundaries
. ¥ Spke Calculation ————————————————
7 seses e U O p— e Yerr

1.4.5.1.6.

The load generated by the dead load of the superstructure (walls and dome) are transferred to the
raft through the peripheral wall. At the axis of the wall, a linear load of 1090 kN/ml shall be applied.
The axis of the wall is located at X = 48 m from the centre of the raft.

“Linear loads” tab

$ [ Perameters | o Layers | o Plote | @ Deactivation | o Distriouted loads | < Linear loads | o Mesh |
s A Linear loads
i and loads st nod
F, [ c
Load# x = " 3 4
| m [k [kN.mim] [Kb/mvm] (kN mrad/m]
1 43,00 1080,00] 0,00 0,00E00| 0,00E00
o]
L
o]
%42
Z(m) - - ;.
= A
X (m)
&
o
3
o [} 10 20 30 ) E) 60 70
Jement opt
A [
= (@ &
SIS [l [ ] “®
Plate boundaries 4]
O Topview Calculation —————————————————
p
Z Ceabs s L P— €| G
v

The input data are the following:
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Load n° X (m) | F;(kKN/ml) | M; (Kn.m/ml) Kz (KN/m/ml) C: (kN.m/rad/ml)

1 48 1090 0 0 0

1.4.5.1.7. “Mesh” tab

We propose the following mesh: maximum step of 5 m with a progressive refinement while getting
closer to the periphery.

$§ |[ o Perameters | @ Layers | @ Plste | & Deactivation | © Cistrbuted loads | & Linear loads | © Mesh
= Mesh definition
General paramets
Maximum step (m) [ so[Z]
oo
Number of elements along X s : 30
o
- Along X
Min Max

° Ratio

" m) Im]
[~ 1 10,00 30,00 20

2 30,00 40,00 5

3 20,00 25,00 5,0
] 4 45,00 50,00 10,0

4.2, i
Z“’I_. LIl el
o
X (m)
o
&
o
o
—
[l [ [ e
19 [} 1o Z0 30 ) 50 50
ements Opt User-defined crossover px
Symb. Nomination Visible | {D Activate user-defined crossaver points in the mesh
Plate boundaries o] © Topview cauaton
7, Dissbled areas ® ® Cross-secton { @ Start calculation ) (1 See resulls )
- —

The input data are the following:
e Maximum step = 5 (m)

Refinement along X axis:

N° Min (m) Max (m) Ratio
1 10.00 30.00 2.0
2 30.00 40.00 2.5
3 40.00 45.00 5.0
4 45.00 50.00 10.0

1.4.5.1.8. Graphical results — Cross-sections
Plate deflection:

By using the drop-down list located at the middle of the frame, we will display the deflection and
settlement results.

The results show a localised unsticking zone close to the junction joint.
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ﬁnkeanew screenshot &g Backio the index
|~ Selection of the physical quanty to display -Exireme global valuies
Piate deflection — | ~Soi seftiement—
max :7,1SE-02m | |max: 715602 m
mn:4,49E02m | |min: 4,49E02m
Soll reaction Radial moment——
{max 1000,0 kPa [max 77,6 kil.miml
Physical quantity | Plate deflection / Soil settiement [v] min : 0,0 kPa min - -38,9 kN.miml
Tangential moment - Shear force:
max - 125,8 kN.mimi | | max : 620,0 KN/
min 49,7 K.mimi | | min - -470,0 kN/mi
Surface support... -
max ;0,0 kPa
min : 0,0 kPa
s c =
Cross section / Plate deflection / Soil settlement e )
3 Deflection X Settiement
0.044 [m] [m] [m] [m] [
i 000 449602 000 44902~
— 2,5 4 50E-02 2,50 4 50E-02
£ 0048
E 500 451602 250 45060
+ 0050 5,01 451602 5,0 4,51E-02|
2 o2 750 459602 500 451602
3
E 0054 10,01 4,55E-02 75 4 53E-02|
B 1000 455602 750 453602
0056
=" 128 457E02 1000 455602
5 0058 12,50 458602 1000 455602
= mE 1250 458E-02 125 457E0
= mex 1375 460602 1125 4570
5 1500 463E-02 1280 45860
E 0,064 15,01 463E-02| 12,50 4,58E-02]
o 0066 1825 4B5E-02 1375 481E02]
5 o6 17 5 467602 1379  461E-02)
1750 467E02 1500 48360
(elien 187! 470602 15,00 463E-02)
o0o72 2000 473602 1625 485602
0074 2000 473602 1625 48560
01 2 3 4 5 B 7 B 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 5O 2125 476602 1750 48760
X (m) 2251 4,80E-02] 17 51 45TE02|
|1P\ate deflection (m) |_ Soil settlement (m) &y I v

Soil settlement:

Extreme global values:
e Max: 7.15E-02 m (thus 7.2 cm)
e Min: 4.49E-02 m (thus 4.5 cm)

The examination of the deflection on both sides of the junction allows the determination of the
camber to anticipate, which eases the casing-pouring operations during the later junction joint
installation. In the case of this example, the camber value is about one millimetre.

Soil reaction / Surface support reaction:

By using the drop-down list located in the middle of the frame, we will shift to reaction results.

ﬁ Take a new screenshot & Backto the index

~Selection of the. play - Extreme global
Plate defiection — | -Soil seftlement —
max: 715602 m || max:7,15E-02 m
min:4496-02m | |min:4,49E02m
Soil reaction Radial moment ——
{max 1000,0 kPa. {max 78,6 KiLmiml
Physical quantty | Soll reaction / Surface support reaction [+] ComYE o SRR S
Tangential moment-| - Shear force
max : 125,8 kN.m/mi | | max : 620,0 kNiml
min : -49,7 kN.m/mi min : -470,0 kNiml
Surface suppart...-
max 0,0 kFa
min 0,0 kPa

c Cross sect
Cross section / Soil reaction / Surface support reaction ( Hge )
100 X Reaction X Surf. sup
. i m] [kPa] m] resc. |
° —T 0,01 15, 0,01 0,0(~
o
2 am 2,51 15, 2,51 0,0]
< 2,51 15, 5.0 0,0f
£ 2w 5,0 15, 5.0 0,0]
;ﬁ 5.0 15, 75 00|
= il 75 15, 10,0 0,0
5
S~ 7,51 15, 10,0 0,0
= 10,0 15, 11,2 0,0
: 500 10,01 15, 12,5 0,0]
= 11,2 15, 12,5 0.9
£
5 600 11,24 18, 13,71 00|
» 12,51 15, 1501 00
700
c 12,5 15, 15,0 00|
S
T 8w 13,7 15, 16,2 0,0|
o 13,7 15, 17,5 [
Z =m0 15,0 15, 175 00|
8 15,0 15, 18,7 0,0|
1000 16,2 15, 20,01 00|
1100 . . . - . . . 162 15, 20,01 00
01 2 345 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 17,5 15, 21,2 00|
X (m) 17,5 15, 22,51 0.0/
|_L Soil reaction (kPa) 1 Surface support reaction (L-Pa)l ‘ {35 I 4 ‘

The calculated results demonstrate an edge effect resulting in “peaks of reaction” on the two
extremities of the peripheral part of the raft. The more rigid the raft is, the greater these peaks of
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reaction will be. In the central part, the soil reaction is almost uniform and its value is 15 kPa, which
corresponds to the load applied on the plate surface.

Please note that at the edge of the tank, the calculated reaction is 1000 kPa (maximum value input
previously); this corresponds to a localised plastification in this zone.

Radial moment / Tangential moment:

Finally, we can display the curves of radial and tangential moments.

57 Take 2 new screensnot Qg Backio the index
Selection of the o display - Extreme global
Plate deflection—| - Soil settiement—
{max 7,15E-02 m F’nax 7,5E-02m
mn:449E-02m | |min: 4,49E-02m
Soil reaction Radial moment —
{max 1000,0 kPa {max 7786 KiLmiml
Physical quantty | Radial moment / Tangential moment [+] TP o SRR aE
Tangential moment-| - Shear force
lrmﬂx 125,8 kN.m/mi ’7!115)( 620,0 kN/ml
min : 49,7 kN.mvml | | min : ~670,0 knumi
Surface support...-
{max 0,0kPa
min - 0,0 kPa
s Cross sections detai
Cross section / Radial moment / Tangential moment Hide:
o X r it
e m KL mim) [KH.mim])
= 12 51 5=
E 0 37 EX] 51
5 e 62 5.2 Ex
Z 1 87 =, 5.2
< 1850 10,62 54 53
g 20 11 -, 53|
g 20 1312 EX) 54
5 W 13, 51 5.4
E 380 15,62 5 X
né 400 16, EX 55|
= 450 18,12 5,0 5,6
-~ s00 18, 52 56
E 550 2062 5, 57|
£ 600 21 54 58
g &0 23,12 58 59
T o 24, =, 59
3 0 2562 EZ 5.1
800 26, 74 52
850 2812 50 54
0 1 2 3 4 5 6 7 B 8 101112 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 25 20 30 31 32 33 34 35 36 37 35 30 40 41 42 43 44 45 45 47 48 49 50 28, 59 1]
X (m) 30,50 -10,2| 7.0/
[\ radial moment (kntm/mi) "\ vangential moment (kttm/mi)| \ ﬁ [ i \

The radial moment turns out to be preponderant. The calculated extreme global values are the

following:

Radial moment:
e Max =779 kN.m/ml
e Min=-39 kN.m/ml

Tangential moment:
e Max =126 kN.m/ml
e Min =-50 KN.m/ml
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1.4.5.2. Step 2: "Hydrotest" stage
We propose at this stage to carry out the same calculation for the hydrotest stage.

“Save as” the project with another name, “Circular tank2” for example.

1.4.5.2.1. “Deactivation” tab

In the hydrotest stage, the junction will already exist and thus the joint between the central part and
the peripheral part will be filled in. No zone shall be deactivated.

e Select the line and click on the “Delete” button @

1.4.5.2.2. “Distributed loads” tab

Add a third load of 200 kPa, which corresponds to the hydrotest load, between Xmin = 0 and Xmax
= 47.5 m (interior of the tank).

% | Parameters | @ Layers | Piede | & Deacivation | & Distribuied loms | & Linear loads | & Mesh |

7N Distributed load

Distriouted loads

vT

Xmin Load ky

[m] [m] [Pa] [kPaim]

(e 1 0,00 45,00 15,00 0,00E00
2 45,00 50,00 30,00 0,00E00
3 0,00 4750 200,00 0,00E00

o1

= r)

Calculation

Load n® Xmin (m) Xmax (m) Load (kPa) k, (kPa/m)
1 0.00 45.00 15 0
2 45.00 50.00 30 0
3 0.00 47.50 200 0

1.4.5.2.3. “Linear loads” tab

While the tank is getting filled, a hydrostatic pressure is applied on the interior side of the
peripheral walls. This load results in the creation of a bending moment which is transmitted at the
base of the wall at the junction area with the raft. This fact will be taken into account by introducing
a linear radial moment, applied at X = 48 m. The value to input is M, = 270 kN.m/ml.
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% [[© Paramsters | © Layers | © Plate | © Deaciivation | O Distributed loads | & Linear loads | & Mesh |
l |
= Linear loads
and loads at
Load # X f e " G
o m Tktuim] [kN.mim] kNimim]) [N mirad/m]
1 48,00 1090,00 270,00 0,00E00) 0,00E00
ol
o
o
x2, L <l ) L 1=
Z(m) - . .
o T—-
X (m)
¥ H
24
o]
5]
o [ 10 20 30 40
A
Symb. Homination Visible I:\ \:l
Piate boundaries i)
O Top view Calculation ————————————————
e Disabied areas ] ® Cross-section {  Start caleulation ) () See resuls )

Load n® | X(m) | F;(KN/ml) | Mr (KN.m/ml) | K; (kN/m/ml) | C,(kN.m/rad/ml)
1 48 1090 270 0 0

1.4.5.2.4. Graphical results - Cross-sections
Plate deflection / Soil settlement:

By using the drop-down list located in the middle of the frame, we will display the deflection /
settlement results.

ake a new screenshot & Backto the index
Selection of the pi play Extreme global
=D
Soil
max : 3,44E-01 m {max 344601 m ‘
min : 2,00E-01 m min : 2,00E-01 m
Soi reaction Radial moment
{max:muu‘um {mnx 1144,2 kH.miml
Physical quantity | Plate deflection / Soil settiement [~] min : 214,3 kPa, min : 9.4 kN.miml
Tangential moment —| - Shear force
{max.ﬁgﬁ‘de mml {max 740,4 khfmi ‘
min : 39,3 Kmiml | | min : -348,6 khiml
Surface support
max: 0,0 kPa
min : 0,0 kPa
C c ctions detal
Cross section / Plate deflection / Soil settlement Hide
019 X Deflection X Settiement
. ml Im} ml [m] |
; 0.0 344E-01 0.0 344E-01[A
o 25 3,44E-01 25 3,44E-01
Eoz 5.0 343E-01 2,51 344E-01
= 02 5.0 343601 5.0 343601
g 0,24 7,50 3,42E-01 5,0 3,43E-01
S 10,0 340601 7.51 342601
i 10,0 340601 7.5 342601
= 12 33801 10,0 340601
@ 027 12,5 337E-01 10,0 340601
= 028 12,5 3,37E-01 1.2 3,39E-01
2o 1375 336E-01 1.2 3,39E-01
é - 15,0 3,34E-01 12,5 3,37E-01
15,0 334E-01 12,5 337E-01
T 03
@ 1625 333601 13,7 3,36E-01
5 032 1751 331E-01 13,7 3386-01
S oz 17,51 331E-01 15,0 334601
034 18,75 328601 15,0 3,34E-01
ez 20,01 3,26E-01 16,2 332601
' 20,01 326601 16,2 332601
01 2 3 4 5 6 7 8 9 10111213 14 1516 17 1819 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 2128 324601 175 331E-01
X (m) 22,5 321E-01 17,5 3.3E01(
[T\ plate deflection (m) ") seil settlement (m) il
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The plate deflection and soil settlement values are strictly identical; from that we can deduce that
there is no unsticking. We summarise hereafter the global extreme values (deflection and soil
settlement):

e Max: 3.44E-01 m (thus 34.4 cm)
e Min: 2.00E-01 m (thus 20.0 cm)

We deduce a differential settlement of 15 cm between the centre and the edge of the tank.

Soil reaction / Surface support reaction:

By using the drop-down list located in the middle of the frame, we will display the reaction results.

ﬁTakeanew screenshot < Backto the index
Selection of the physical quantiy to display Extreme giobal values
Plate deflection Soil setflement
max:344E-01m | |max:3,44E01 m
min : 2,00E-01 m min : 2,00E-01 m
Soil reaction Radial moment
max : 1000,0 kPa max : 11442 kiLmiml
Physical quantty | Soil reaction / Surface support reaction [+] U ek p it
Tangential moment—| - Shear force
max : 6834 k.mml | | max : 740,4 ki/ml
min : 39,3 Kmiml | | min : -349,6 ki/ml
Surface support ...
max : 0,0 kPa
min : 0,0 kPa
Curves Cross sections details
Cross section / Soil reaction / Surface support reaction  hoe )
100 X Reaction X Sur. sup.

o I [kPa] I resc. |
= 0,00 2151 0,00 0,0(~
a & c 3 i |
2 um 250 215,1 250 0,0
< 2,50 215,1 00 0,0
S 2w 5,00 215,1 500 0,0
2 ]
I 500 215,1 7.50 0.0
= i 7.50 2151 10,00) 0,0
5 5 s
S . 7.50 215,1 10,00 0,0
=3 10,00) 215,1 11,24 0,0
: 500 10,00) 2151 12,50) 0,0
g 11,24 215,1 12,50) 0,0
s
S 60 11,25 2151 13,74 0,0
w 12,50 2151 15,00 00
- 700
c 12,50 215,1 15,00 0,0
=
S a0 13,74 215,1 16,24 0.0
2 13,74 215,1 17,50 0,0
= 800 15,00 2151 17,50 0,0
& om0 15,00) 215,1 18,74 0,0

16,25 2151 20,00 0,0
A9 16,24 215,1 20,00 0,0
01 2 3 45 6 7 8 91011121314 1516 17 1819 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45 46 47 48 49 50 17,50 215,1 21,25 00

X (m) 17.50) 2151 22,50 0.0/

[\ seil reaction (1pa) T\ surface support reaction (kpe)] | & [ il \

We observe that the soil reaction value is almost uniform (about 215 kPa) under the central part.
The edge effect at the extremity of the peripheral raft results in a peak of reaction which is capped
at 1000 kPa (input data).

The calculated extreme global values are given below.

Soil reaction:
e Max = 1000 kPa

e Min =214 kPa
Surface support reaction: not applicable

Radial and tangential moment: Finally, we display the charts of radial and tangential moments.

The extreme global values are the following:

Radial moment:
e Max =1144 KN.m/ml
e Min=9KkN.m/ml

Tangential moment:
e Max =693 kN.m/ml
e Min =39 kN.m/ml
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ﬁ Take a new screenshot & Backo the index
Salection of the physical quanity to display Extreme global
Plate defiect Soil setfiomant
max:344E01m | |max:344E01 m
min : 2,00E-01 m min : 2,00E-01 m
Sol reaction Radial moment
{max 10000 kPa [max 11442 KH.miml
Physical quantty | Radial moment | Tangential moment [~] min : 214,3 kPa min - 8,4 kN.miml
Tangential moment— - Shear force
me: 693,4 KILmiml | | max : 740,4 kitimi
min : 39,3 Kimiml | | min - -349,6 kiimi
Surface support ...
max : 0,0 kPa
min : 0,0 kPa
c Cross sect
Cross section / Radial moment / Tangential moment Hide
g x ur it
° ) TkN_mimi] [kM_m/mi]
= 12 38 38,3[A
E 100 37 338 38,4
= 62! 401 3917
Z 20
= 87 g 40,1
£ 300 10,62 a7 40,5|
2 1, 22, 203
E am
2 13,12 43 41,1
= 50 14, 43 41,50
S 15,62 446 419|
o 600
g 16, 45, 424
B 70 18,12 466 29
: 800 19, 476 43,4
< 2062 48, 40|
£ @0 21, 50,1 445
15
Eoem 2312 514 453
T 24, 52, 459
Ewmm 2562 542 46.6|
1200 5 55, 74
H H H H H H H H H H 2812 6.6 48.0|
001 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B 39 40 41 42 43 44 45 46 47 48 43 50 29, 57, 57
X (m) 30,5 57, 49,1
|_L Radial moment (ktem/ml) _|_ Tangential mnmenc(w.m/mn| [ [ '3l |

This example could be extended, for example, to the case of settlements under several
neighbouring tanks, taking account of the interaction between the tanks by exporting the interaction
stresses into the Tasseldo module.

100 m 100 m

Y.

R1 R2 R3

Clean sand 25m
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1.4.6. Example 6: Girder cranes and setting of the subgrade reaction coefficient

1.4.6.1. Step 1: Locally loaded footing with the consideration of the dead load

The study case of this example consists in a 50 m long, 3 m large footing subjected to a load of
3000 kN applied on the central beam. The footing lays on a homogeneous elastic soil body.

‘)

Distributed load
Ona 1m x 1m are

The input data are detailed in the figure below:

Reinforced J—

-

concrete beam 3000 kN P —
E = 11000 MPa .f'/ 3000 kN

l im | im ~1m
Clean sand
50 m
E= 50 MPa
v=0.235
25m I
v
|

Create a new Foxta v3 project and select TASPLAQ module.

1.4.6.1.1. “Parameters” tab
Complete the input data according to the screenshot below (we keep here by default options).

[ Parameters | o Lavers | = Plate | @ Deactivation |  Distriouted lsads | @ Linesr loats | @ Pant loadts | Mesh |
I

General settings

- General mod

@ 2 dimensions ) Plane deformation

Xp (m} e (m) 8: )

Plate Incation [ 0,00[Z]| o003 | n‘n|$\@
Zp (m}

Plate clevaton | 0,00[Z]

interf

Unsticking threshold (kPa)
Plastification threshold (kPa) 2000

[ Unsticking/automatic plasification

[ Modify advanced parameters

Calculation

@{ R R
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Complete the input data according to the screenshot and the table below.

% [ Parameters [ @ Layers | = Pisle | @ Deactivaion | O Distribuled lossis | @ Linear loads | & Point loacs | © Mesh |

Layers data

Soil k

E,
sail v Slopex Slope-y

ne Name Colour Zoase
[m] [kPs]
1 Layer || NN 50,00 5,00£04] 035 0,000 0,000

@@ o ]

Intial

e

Initial surface siress (kPa) (0 Définition d'un module de rechargement

Rapport E, JE (sans unité)

on
z@m )I

=y Reference elevation : 0.0 m

o

04|

5

-]

-

5

s

)

o

&

el

5]

5

L]

&

i -50.0m

]
Options.

Symb. Nomination Visible
=] Top view
Soil ] @Top
@ Top view (local)
H} A ) || ©Sieview, Oyz plane

@® Side view, Oxz plane

External loads on soil
[ Activate external loads

Bl

Calculation

@ { = Start calculation ) (. See resuis )

The input data are the following:

Name Zpase (M)

Esoil (kPa) v

Slope-x Slope-y

Layerl -50

5.00E04

0.35 0.00 0.00

1.4.6.1.3. “Plate” tab

Several solutions are possible to define the mechanical characteristics of the footing in function of
its different zones. Here, the most intuitive one consists in distinguishing two zones: first we define
the characteristics of the “thin” plate, that we assign to the whole plate; then we overwrite (replace)
these characteristics in the zone of the central beam, i.e. “thick” plate.

3

0z

ST

PP =====cc=s=sosssi
EaErre e
X {m)

o

oc-

S¢-

% [ Parameters | © Layers | © Plate |_ Deactivation | & Distribuled loads | @ Lineat loads | & Point loads | & Mesh |
f

Mechanical characteristics

Plate mechanical

— Xmin Xmax Ymin Ymax v h
[m [m] [m] [m] [m]

[kPa]
1 I 0,00 50,00 0,00 3,00 1,10€07] 0,00 0,50

2 [ 0,00 50,00{ 1,00 2,00 1,10E07] 0,00 1,20

[ 3 10 15 20 25 30 35 4o 45 E)

55
Options.
:

@ Top view

| Loads & stiffne._.Oy [c]
. Loads on nodes. a

B Mesh/Plate @ Top view (local)

Qe

Calculation

o (3 See resutts )
E {  Start calculation ) (= See resuts )

s afel
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Zonen® | Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) | Epae (kPa) h (m)
1 0.00 50.00 0.00 3.00 1.10E+07 | 0.00 0.5
2 0.00 50.00 1.00 2.00 1.10E+07 | 0.00 1.2
1.4.6.1.4. “Distributed loads” tab

The dead load of the beam is to be taken into account.

Three loading zones are to be defined:

e 12.50 kPa load, to assign to a zone covering the entire plate (Xmin = 0.00 to Xmax = 50.00
m and from Ymin = 0.00 to Ymax = 3.00 m) (dead load of the 0.5 m thick beam);

e 17.50 kPa load, to assign to the central zone, thus from Xmin = 0 to Xmax = 50 m and from
Ymin =1 to Ymax = 2 m (supplement of the dead load in the central zone, corresponding to
the extra thickness of 0.7 m);

e 3000 kPa load to assign to the zone located between Xmin = 24.50 to Xmax = 25.50 m and
from Ymin = 1.00 to Ymax = 2.00 m (1 m x 1 m loaded zone).

SC

$ [ parameters | @ Layers | o Plate | o Deactivation | o Distribute loacs | o Linear loadis | o Point loads | @ Mesh |

Distributed loads

Distributed load

e —————————
B
| Loads & stiffne...Oy é \:‘D nn!
. Loads on nodes =] ® Top view Calculation
m HeshiPlate 4] @ Top view (local) E (T‘“‘j \E‘
Load n° Xmin (m) | Xmax (m) | Ymin (m) | Ymax (m) Load (kPa) k, (kPa/m)
1 0.00 50.00 0.00 3.00 12,5 0
2 0.00 50.00 1.00 2.00 17.5 0
3 24.50 25.50 1.00 2.00 3000 0
1.4.6.1.5. *“Linear loads” tab
There is no linear load in this example.
1.4.6.1.6. “Point loads” tab
There is no point load in this example.
1.4.6.1.7. “Mesh” tab
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We propose the following mesh: maximum step of 1.50 m with a progressive refinement around
the local load. Please note that when several refinement zones are superimposed, the ratio taken
into account in the calculation is the multiplication of the ratios defined for each zone.

4 |[ @ Parameters | @ Layers | @ Piate | @ Deactivation |  Distributed loads | @ Linear Ioads | @ Point loads | © Mesh
>
f
g Mesh definition
- General p
. T —
Number of elements along X axis : 70 /'Y axis 7 (lotal : 480)
5
Along X Along ¥ -Along X and Y
o Min Hiax ) Min Wiax ) Xmin | Xmax | Ymin | Ymax |
° Rat ° Rati Rati
N ml im e - im im o Vol |
1 [ 7,50 42,50/ 15 1 | 0,00 3,00 3,0
o
Ey 2 | 17,50 32,50 2,0 2 | 1,00 2,00 15
3| 22,50/ 27,50 2,0
o
e
¥ (m)’
I xim)
or
L
15
t
]
5
]
e
e [ [ e [ [ [+ e [ [+
5 0 s o5 30 35 40 45 50 55
lements. opt User-defined crossover point
K [0 Activate user-defined crossaver points in the mesh
I Loads & stiffne. Oy ™ A AN
. Loads on nodes 2] sz Caleulation —————
. pr—
= [ PE— )| G ca=m | B

The input data are the following:

e Maximum step = 1.50 (m)

Refinement along X axis:

Refinement along Y axis:

N° Min (m) Max (m) Ratio
1 7.50 42.50 1.5
2 17.50 32.50 2.0
3 22.50 27.50 2.0
N° Min (m) Max (m) Ratio
1 0.00 3.00 3.0
2 1.00 2.00 15
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1.4.6.1.8. Results

3D Graphical results

Deflection of the plate

Deflection fmm)

-1,33E00 mm

-3,12E00 mm

-4, 91E00 mm

-6,71E00 mm

-8,50E00 mm

-1,03E01 mm

-1,21E01 mm

Soil settlement (mm)

Settlement {rmm)

-1,33E00 mm

-3,12E00 mm

-4,91E00 mm

-6,70E00 mm

-8,49E00 mm

-1,03E01 mm

-1,21E01 mm

K fnsy
.0
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Soil reaction (kPa)

488,3 kPa

Reaction {kPal i 408,2 kPa

4883 - T T==
328,2 kPa

42851

3682 248,1 kPa

Kitoaay
168,0 kPa

2487+

1885~ 87,9 kPa

128:8-
7,8 kPa

67.5

Mx Moment (kN.m/ml)

1910,1 kN.m/ml
Moment Mx {kN.m/mi}
) : 1528,1 kN.m/ml
1146,1 kN.m/ml
764,1 kM.m/m|
382,2 kN.m/ml

0,2 kN.m/m|

-381,8 kN.m/ml

Ximi

Graphical 3D representation of the bending moment M, shows that the latest is produced mainly in
the central beam.

Graphical results - Cross-sections

Mx Moment:

Extreme global values:
e Max: 1892 kN.m/ml
e Min: -382 kKN.m/ml

Cross-section graph along X axis with:

Cross-section 1 atY =2.88 m (j: 7):
Cross-section 2 at Y =1.58 m (j: 4):

at X=24.94m
at X =24.94m

My = 119 KN.m/ml.
M, = 1892 kN.m/ml.
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ake a new screenshot < Backio the index
Selection of the play Exireme global
03
- G mex: 1, 24E-02m | [ mex: 1892,3 kN.mimi
Physical quanity ‘mm A33E03m min - -382,1 kN.mimi
EEEET SRR, My moment Soi sefflement
CuveltoY= [288mG7) max - 211,5 kLmiml | | max : -1 24E-02 m
= min : 0,2 kN.méml min : -1,33E-03 m
curve2toY - e e
max: 488,3 kPa max: 0,0 kPa
min : 7,2 kPa. min : 0,0 kPa
Cro Cross sect
Cross section / Mx moment / Y1=2,88 m (j:7) / ¥Y2=1,58 m (j:4) ( Hie )
X | Curve#l | Curve®2 |
2000 m | kNwim] | pmim] ||
1 800 2456 1087 1676,[~
2469 1140 1785,
1600 2481 17,0 1856,
2, 1186 18923
i Gl 2506 118§ 18923
— 1 200 2519 17,0 1858,
E 25,31 114, 1785,
£ 1000
=
=
= 800
5
2 &o0
=
E e
=
=
200
I S S SO AV O S SOUIRY A ot S e GO
-200
-a00
-600 . . . . - - -
0 2 4 6 8 10 12 {4 16 18 20 22 24 26 28 30 32 34 38 38 40 42 44 46 48 50
X (m)
Curve#1 to Y= Curve#2 to Y=
2,88 m (3:7) 1,58 m (j:4)

Soil reaction along X

Extreme global values:
Max: 488 kPa

Min: 7 kPa

Cross-section graph along X axis with:

Cross-section 1 at Y
Cross-section 2 at Y

1.67 m (j: 5):
3.00 m (j: 8):

at X
at X

250m
25.0m

Reaction
Reaction

=120 kPa.
= 488 kPa.

7 Tate a new screenshot <4 Back to the index
Selecton of the play Extreme gobalvalues ——
Mx
—— [z |
DEscy 1ty moment Soll settiement ——
e 1ty - ’Vmax 2115 ki mimi [mu i 2eE02m
min:02KMimim | |min:-1,33E-03m
ErmaETs Soil reaction Surf. sup. react, —
’Vmax 4883 kPa. [mu 00kPa
min : 7,2 kPa min : 0,0 kPa.
Cross Cros i
Cross section / Soil reaction / Y1=1,67 m (j:5) / ¥2=3,00 m (j:8) (e )
X | Curve# | Curves2 |
500 Im] [kPa] [kPa]
237y 1010 s3se[A
o 2400 1085 4530
21258 1118 6]
e 2450 1159 4789
247" 118, 4859
350 25 1nes 4883
E 252! 118, 4859
= 300 2550 1159 4msg|
c 2578 1118 487
= 250 2600 1065 453,
o 26,2 101, 435,8( )
= 200 26,51 95, 216,2|
@ 267" 894 3955
150 27,01 23, 374,0|
272! 777 3522
100 27 5 71, 328,2|
2801 614 2875
50 2851 516 2477 ]
29,0 43, 211,6|
o
0 2 I 5 s 10 12 14 18 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45 48 50
X (m)
| Curve#1 to Y= Curve#2 to V=
1,67 m (j:5) 3,00 m (j:8)
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Soil reaction along Y

We notice on the cross-section below that the soil reaction is almost uniform between Y = 0.5 m
and Y = 2.5 m (we can easily distinguish the influence of the discretisation of the mesh along Y
axis).

-2}

Selection of the pf

ke a new screenshot

& Backto the index

tity to display Extreme gl -

Cr ct Cross secli..-
Cross section / Soil reaction / X1=25,00 m (i:36) / X2=25,00 m (

450

400

as0

300

Soll reaction (kPa)

150

100

s0

oo o1 02 ©02 04 05 06 o7 08 02 10 14 12 13 14 15 18 17 18 18 20 21 22 23 24 25 28 27 28 28 30

¥ (m)
Curve#1 to X Curve#2 to X
25,00 m (i:36) 25,00 m (i:36)

Formatted numerical results

Reaction and settlement at the centre of the footing:

Vertical stress (p) and settlement (s) under nodes (global coordinate system)

node x v status stress settlement deflection

001,001 0.000 0.000 e 79,988 0.1332346-02 0.133233€-02

002,001 1.500 0.000 sae 40,181 0.158784€-02 0.158784€-02

003,001 31000 0.000 49,039 0.180975E-02 0.180975E-02

004,001 4ls00 0.000 0ae 52.397 0198536602 0.198536E-02

005, 001 6.000 0.000 sae 53.767 0.212375€-02 0.212375E-02

006, 001 7.500 0.000 53.680 0.223636E-02 0.223636E-02

007,001 8.500 0.000 0ae 52.954 0.230297E-02 0.230297E-02

008,001 5.500 0.000 san 51.604 0.2366338-02 0.236639E-02

003,001 10.500 0.000 49.927 0.243294€-02 0.243294€-02

010,001 11.500 0.000 0ae 48039 0250948502 0250948602

011,001 12.500 0.000 san 46.214 0.2605768-02 0.260576E-02

012,001 13500 0.000 222 44,937 0.273552E-02 0.273552E-02

013,001 13500 0.000 oae 45.045 0.2917726-02 0.2917726-02

014,001 15.500 0.000 an 47.733 0.2177208-02 0.317730E-02

015, 001 16.500 0.000 222 54,754 0.354535E-02 0.354535E-02

016,001 17.500 0.000 s 67.935 0.4059356-02 0405935602

017,001 18.000 0.000 e 79.065 0.438316E-02 0.438316E-02

015,001 18500 0.000 sae 32,084 0.475653E-02 0. 475653602

013,001 19.000 0.000 108.320 0.518377E-02 0.518377E-02

020,001 19,500 0.000 e 128.104 0.566762E-02 0.566762E-02

021,001 20.000 0.000 sae 151774 0.6208008-02 0.20300E-02

022,001 20,500 0.000 175.567 0.680645E-02 0.680645E-02

023,001 21.000 0.000 0ae 711572 0.7455296-02 0745529602

024,001 21.500 0.000 san 247,651 0.814663E-02 0.814663E-02

025,001 22.000 0.000 287,492 0.886637E-02 0.886637E-02

026,001 22.500 0.000 2ae 328.215 0.9534396-02 0355439602

e, B 054,003 31.500 1.000 wae 17.955 0.481616E-02 0.481616E-02

028,001 23.000 055,003 32 000 1’000 ==x 15 073 0. 443270E-02 0.443270E-02

T 2 m 056,003 32.500 1.000 eax 12.700 0.410146E-02 0.410146E-02

e, EE 057,002 33500 1000 eax 10.108 0.357656E-02 0.357656E-02

S 23.750 058,003 34500 1’000 === 81504 0.320181-02 0.3201816-02

oae g 055,003 35.500 1.000 222 8.683 0.293927E-02 0.293927E-02

o, e 060,002 26.500 1000 eax .99 0.275636E-02 0.275636E-02

S e 061,003 37.500 1.000 e 9.553 0.262710E-02 0.262710E-02

g e 062,003 38 500 1’000 ==x 10174 0.2531876-02 0.253187E-02

037001 Bt 063,003 39.500 1.000 eax 10.756 0.245649E-02 0.245649E-02

e B 064,002 10.500 1000 eax 11.246 0.239091E-02 0.239091E-02

e = 065,003 41500 1’000 === 11620 0.232800E-02 0.232800E-02

040,001 26,000 066,003 42.500 1.000 222 11.895 0.226257E-02 0.226257E-02

041,001 26,250 067,002 1000 eax 12018 0.215043E-02 0.215043E-02

042,001 26.500 068,003 1.000 e 11.749 0.201061E-02 0.201061E-02

043,001 26.750 069,003 1000 =xx 11.066 0.183283E-02 0.183283E-02

044,001 27.000 070,003 1.000 eax 8.524 0.161287E-02 0.161287E-02

045,001 27.250 071,002 1.000 waw 22.175 0.136375E-02 0.136275E-02

036,001 27.500 001,004 1.333 =xx 20564 0.136469E-02 0.136469-02

047,001 28.000 002,004 1.333 2 7.905 0.161353E-02 0.161353E-02

048,001 28 500 003,004 11333 ax 10.364 0.183344E-02 0.183244E-02

043,001 29.000 004,004 1.333 e 10.992 0.2011306-02 0.201130E-02

050,001 29.500 005,004 11333 ==x 11230 0.215116E-02 0.2151166-02

051,001 30.000 006,004 1.333 eax 11.108 0.226328E-02 0.226328E-02

052,001 30.500 007,004 1.333 eax 10.846 0.232868-02 0.2328686-02

053,001 31.000 008,004 11333 === 10 485 0.239157E-02 0.239157E-02

054,001 31.500 009,004 1.333 222 10.014 0.245712E-02 0.245712E-02
| 010,004 1,333 = 9.452 0.2532476-02 0.253247E-02
011,004 1.333 e 8.846 0.262766E-02 0.262766E-02
012,004 1.333 =xx 8.289 0.275690E-02 0.275690E-02
013,004 1.333 eax 7.346 0.293983E-02 0.293983E-02
014,004 1,233 waw &.083 0.320244E-02 0.320244E-02
015,004 1333 =xx 9l135 0.357739E-02 0.357739E-02
016,004 1.333 222 11.467 0.410261E-02 0.410261E-02
017,004 11333 ax 13651 0.442407E-02 0.443407E-02
018,004 1.333 e 16.303 0.481783E-02 0.481783E-02
019,004 1.333 =xx 19.714 0.525781E-02 0.525781E-02
020,004 1.333 eax 23.985 0.575686E-02 0.575686E-02
021,004 1,233 waw 29.227 0.6316105-02 0.631610E-02
022,004 1333 =xx 35.533 0.653423E-02 0.693423E-02
023,004 1.333 222 12974 0.760671E-02 0.760671E-02
024,004 11333 ax 51.576 0.832465E-02 0.832465E-02
025,004 1.333 e 61.351 0.307370E-02 0.307370E-02
026,004 11333 222 71.537 0.383265E-02 0.583265E-02
027,004 1.333 eax 77.722 0.102070E-01 0.102070E-01
028,004 1.333 e 83.515 0.105721E-01 0.105721E-01
029,004 1.333 =xx 89402 0.109228E-01 0.1092286-01
030,004 1.333 222 35.280 0.112530E-01 0.112530E-01
031,004 11333 ax 101.042 0.115559E-01 0.115559-01
032,004 1.333 e 106.548 0.1182426-01 0.118242E-01
033,004 11333 222 111.602 0.120451E-01 0.120451E-01
034,004 1.333 eax 115.306 0.122213E-01 0.1222136-01
035,004 1.333 e 118.850 0.123301E-01 0.123301E-01
036,004 1.333 119.876 0.123673E-01 0.123673E-01
037,004 118.850 0.123301E-01 0.123301E-01
038,004 ax 115,906 0.1222136-01 0.1222136-01
039,004 e 111.602 0.120491E-01 0.120491E-01
030,004 222 106.548 0.118242E-01 0.118242E-01
041,004 eax 101.042 0.115559E-01 0.1155596-01

042,004 oo 95.280 0.112530E-01 0.112530€-01
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Maximum moment:;

eending and torsion moments (local coordinate system )
Xm ¥m Mx My My
-2.439 0.046
-1.465 i
1.343 875
1.173 2,825
2.695 2.875
2.554 Zg52s
2.439 B
2.341 2875
2.189 2.625
2.152 2,875
2.0s8 2.625
2.061 B
1.769 e
=zl 2,625
1.536 2,875
1.567 2.625
1.222 2.875
1.215 X
0.385 e
0. 627 2,875
1.322 2,625
1.030 2.875
0.476 ZoEE
0.494 2. 875
0.152 s
siE 2,875
0.137 2,625
-0.191 2.875
-0.166 2.625
-0.502 Sl
-0.492 e
-0.908 e
-0.895 2.875
-1.348 2,825
-1.345 2.875
-1.923 2.825
2,875
-1.923 e
-2.564 2878
-2.572 2,825
-3.366 2.875
—3.283 2.625
_ 2,875 1.z42
= 2.875 -2.439
-5.369
-5.415 MxMaxs 24.938 1.583 1892.323
-6. 640 Mxtax- 30.375 1.583 -382.096
-6. 680
Mymax+ 24.928 1.583 211.516
MyMax- 49.625 2.875 0.209
Mxymax-+ 24.312
Soil settlement: o
vertical stress (p) and settlement (s) under nodes (global ceordinate system)
node v status stress settiement deflection
001,001 0.000 79.988 0.1332346-02
002,001 e oz¢, 008 28,215 0.955435E 02 0.959439 02
003,001 0.0 027,008 0.9952506-02 0.9952506-02
ZexEn o ioee _ 08 0.102993E-01 0.102998E-01
oos 002 2-000 o 0.10831€E-01 0.106216E-01
<. . i 0.109416E-01 0.1054165-01
e Yo o 0.112231E-01 0.1122316-01
; - 0.114686E-01 0.1136865-01
T B o 0.116704E- 0.116704E-01
T O/ 0.118211E-01 0.118211E-01
T o 0.119144E-01 0.119142E-01
T o 0.119459E-01 0.119459€-01
T o 0.115144E-01 0.115144E-01
91002 2-00 o 0.118211E-01 0.118711E-01
. . i 0.116704E-01 0.116703E-01
01¢,001 0.000 i 0.114686E-01 0.1136865-01
o Yo o 0.112231E-01 0.1122316-01
T oo o 0.109416E-01 0.1094168-01
o O/ o = 0.106316E-01 0.1063168-01
20 cay o o = 0.102999E-01 0.1029996-01
T o4 wan 0.3952506-02 0.935250E-02
, - wan 0.3534396-02 0.355435E-02
023,001 0.000 =2e 0.886637E-02 0.886637E-02
024,001 0.000 =2x 0.814663E-02 0.813663-02
025,001 0.000 wua asa 0.745529E02
o Bz e = 0. 680645E-02 0.680645E-02
022001 2:000 e = 0.620900E-02 0.620900€-02
029,001 0.000 == b
030,001 0.000 == oo
031,001 0.000 == oo
032,001 0.000 oy
033,001 0.000 o
034,001 0.000 -
035,001 0.000 . = )
036,001 0.000 i 0.273552E-02
027,001 0.000 wua 0. 2605 7EE-02
038,001 0.000 e 0.250948E-02
039,001 0.000 . 0.242294E-02
040,001 0.000 == 0.236639E-02
041,001 0.000 0.230297E-02 0.230297E-02
042,001 0.000 0.223636E-02 0.2236365-02
043,001 0.000 0.212375€-02 0.2123756-02
044,001 0.000 === 0.198536E-02 0.1985365-02
045,001 0.000 0.1808756-02 0.180975E-02
046,001 9.000 b 0.158784E-02 158
047,001 0.000 wua o = 2
CizgooT o oy 0.123234E-02 0.133234E-02
045,001 0.000 o 0.1236736-01
050,001 0.000 0.1337326-02
051,001 0.000 ==
IEZ, I SoED o s_Max. 25.000 1.667 0.123673E-01
Izzaim D:ETT swin. 50.000 2.000 0.123234E-02
054,001 0.000
faaelao 0.000 p_Max. 25.000 3.000
p_Min. 45.500 2.500
Total load on soil: 5750.00

We get:

1892 KN.m/ml
1.24 cm
120 kPa approximately

e Maximum moment Mx:
e Maximum settlement:
e Soil reaction at the centre:

Note: the reaction shall be raised at the centre of the footing, i.e. at Y = 1.5 m. However, to get
that, it would be necessary to define a discretisation of, for example, 4 instead of 3 along Y within
the central zone of the footing (1 m). Because of the discretisation of 3, we only have access to the
results at Y = 1.33 m or Y = 1.67 m (reaction: 119.9 kPa at X = 25 m and for these values of Y).
But as we previously noticed that the reaction is almost uniform in this zone of the footing, we can
accept this approximation.

Save the project, then “Save as” with another name before moving to the step 2.
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1.4.6.2. Step 2: Locally loaded footing — definition of the equivalent subgrade reaction
coefficient

Based on the results of the previous step, we propose here to define an equivalent subgrade
reaction coefficient by taking as reference the amplitude of the M, moment previously calculated.

The proposed calculation type is “Plate on continuous elastic supports”. A first estimation of the
equivalent subgrade reaction coefficient can be made by using the ratio:

ko=q/s

Where s is the maximum settlement of the footing calculated in the previous step (1.24 cm), and g
the subgrade reaction at the centre of the footing (120 kPa): ko= 9677 kPa/m.

Therefore, we will take over the input data of the previous example, and bring the modifications
described hereafter.
1.4.6.2.1. “Layers” tab

The present calculation is “Plate on continuous elastic supports” type, where the soil is modelled
as equivalent springs and not as an elastic body.

e Delete the soils layer.

1.4.6.2.2. “Distributed loads” tab

In addition to the loading sets defined in the previous step (dead load of the footing and 3000 kPa
load), we should insert the subgrade reaction modulus as a distributed (surface) vertical stiffness of
9677 kPa/m.

We assign a stiffness covering the whole plate:

o k,=9677 kPa/m.

| O Parameters | & Layers | @ Plate | O Deactivation fb Distribtedd Ioads] U Linear loads | & Pairt loads | & Mesh |

Distributed load

Xmin Xmax ¥Ymin ¥max Load K N
[m] [m] [m] ] [kPa] [kPa/m]

Distributed loads.

Load #
1 0,00 50,00; 0,00 3,00 12,50 ECED3|
2 0,00 50,00 1,00 2,00 17,50 0,00E00
3 24,50 25,50f 1,00 2,00 3000,00 0,00E00

1.4.6.2.3. Results

We are interested only in the maximum value of the M, moment that we want to set equal to the
originally calculated value (1892 kN.m/ml). This value can be read directly in the formatted results
for example. We find out: My max = 2308 kN.m/ml.

This value is higher than the targeted one. In order to decrease the maximum moment in the
footing, it is convenient to increase the subgrade reaction coefficient. Hence, as a first iteration, we
propose to increase it by a ratio of 1.2 (= 2308/1892), and thus define this time k,= 12000 kPa/m.
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The following table summarises the successive iterations carried out to reach the targeted value of
My (1892 kKN.m/ml):

lteration Subgrade reaction coefficient | Calculated maximum moment
kz (kPa/m) (kN.m/ml)
- 9677 2308
2 12000 2173
3 14000 2081
4 16000 2004
5 18000 1938

The figure below shows the calculated moment curve with kz = 18 MPa/m together with the
reference one:

0 5 10 15 20 X (m) 30 35 40 45 50
2000 -

1750
1500
1250

==Springs with uniform k = 18 MPa/m
1000

—=Elastic body

Mx Moment (kNm/ml)

750
500
250

0 TFGT‘ T T T T T _T=T

-250 -

-500 -

Finally, a coefficient of 18000 kPa/m turns out to be the most representative of the actual soil body
in terms of the maximum forces observed in the central beam.

It is worth noting that the subgrade reaction coefficient will not necessarily provide consistent
results in terms of displacements. This requires another specific fitting study, on the base of equal
maximum settlement this time: this would lead to an equivalent subgrade reaction coefficient equal
to 12 MPa/m as shown in the following figure.
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0 5 10 15 20 X(m) 30 35 40 45 50
0-000 | T T T T T 1
-0.002
-0.004
-0.006
-0.008 -
‘E - Springs with
-0.010 = uniform k=12 Mpa/m
c
g — Elastic body
-0.012 g
3
-0.014 -
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1.4.7. Example 7: 2D calculation of a shallow foundation

The purpose of this example is to deal with an 80 cm thick and 8 m large footing with a great length
(L). The bending of the footing is neglected in L direction, which allows a 2D calculation (plane
strain).

Loading conditions are illustrated in the figure below.

300 kN/ml
150 kPa

75 kKN/ml
V 20 kPa 20 kPa
Z[m)" |
1x(m) 5 10 15 20 25 30 35 41

Create a new Foxta v3 project and select the TASPLAQ module.
1.4.7.1. Data input

1.4.7.1.1. “Parameters” tab
Complete the data according to the screenshot below.

[ Perameters | @ Layers | @ Pite | & Deactivation | @ Distriouted loadls | & Linear laads | & Mesh |

General settings

General mod

@ 3dimensions @ Acxisymmetry

@ 2 dimensions @ Plane deformation

Xp (m) Yo (m) 80

Plate location [ 0.00[Z]| 000 3| 00 3 \Izl
2p(m)

=
<

B = I |

Plate elevation

interf

Unsticking threshold (kPa)
Plastification threshold (Pa)

[¥] Unsticking/automatic plastification

(] Modify advanced parameters.

Calculation

< (3 see resuts )
E [  Start calculation ) (= See resuls )
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Please note that for this example, we check the “automatic unsticking/plastification” checkbox, with
the following values:
e Unsticking: 1 kPa (i.e. unsticking when the tensile stress is higher than 1 kPa)
e Plastification: 1000 kPa (i.e. limitation of the soil reaction to 1000 kPa)

1.4.7.1.2. *“Layers” tab
Complete the input data according to the screenshot and the table below.
. g I|'  Parameters | @ Layers |  Plate | & Deactivation | & Distributed loads | & Linear loads | @ Mesh |
2 Layers data
o Reference elevaion : 0.0 m [(Soil ayers defin
W Name Colour [Zr:;& [is;:] v Slope-x
[ 50m 1 [ Layer 1| 5,00 1,50£04 0.33 0,000
F I Layer -15,00] 8,00E04 0,33 0,000
L 3 [ Layeri{E 50,00 1,20605] 0,25 0,000
I @a & mfal
s S00m | infial surface stress (kPa) 0] Définiion dun module d rechargement
i o [E——
= sol @ o Caloulston—————————————————
| “ . [ (e satemm G
Name Zphase (M) | Esoil (kKPa) v Slope-x
Layerl -5.0 1.50E04 0.33 0.00
Layer 2 -15.0 8.00E04 0.33 0.00
Layer 3 -50.0 1.20E05 0.25 0.00
1.4.7.1.3. “Plate” tab

In this example, the plate is homogeneous and its thickness is 0.8 m. Thus, we have to define one
single zone from Xmin = 0 to Xmax = 8 m.

Zone n°®

Xmin (m)

Xmax (m)

Ep|ate (k Pa)

v h (m)

1

0.00

8.00

1.00E+07

0.00 0.80
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5 |[ @ Paremeters | & Layers | O Plte | & Deactivation | & Distributed loacis | & Lineer loads | 9 Mesh |
:
o Mechanical characteristicg
Plate mechanical

Xmin Kmax E h

N Area# m m v m
1 0,00 8,00 1,00E07] 0,00 0,30

o]
]

-l 1

MeshiPlate

H

@ Top view (localy

® Cross-section

X (m)
o
o]
(s
.
0 1 Z 3 3 [ 7 [] 3
E opt
& (@ [@
[« @ ¢ C - ™
R L& # i |ma)]
© Top view
} Linear loads & _.es Calculation

E‘ {  Start calcuation ) (s Sez resuts )

1.4.7.1.4.

“Distributed loads” tab

Two loading zones are to be defined:

e afirst trapezoidal load along the “left” half of the plate (150 kPa at Xmin = 0 down to 20 kPa
at Xmax =4 m);

e then a second uniform load of 20 kPa along the other half of the plate (from Xmin =4 m to

Xmax = 8 m).

% [ Parameters | o Layers [ o Plate | o Deactivation | & Distriuted loads | @ Linear loads | & Mesh |
Distributed load
o]
Loags — — Load__ Load_,
Iml [m} [kPa] [kPa] [kPa/m]
1 | 0,00 4,00 150,00( 20,00 0,00E00
2 | 4,00 8,00 20,00 20,00 0,00€00

[

]

Z(m)

=1 Xim)
05

&

o

2 [ 2 ] [3 [] 10
Opf
Al (@ h &y
Symb. Nomination Visible @ ¢ " - -
NS L [l
Plate boundaries ] © Top view
5 Caleufation ————————————————
Top wiew (local) _
/ e s ® | G ==
V||| ® cross-section e —

Load n°

Xmin (m)

Xmax (m)

Loade (kPa)

Load,ign: (kPa)

k. (kPa/m)

0.00

4.00

150

20

4.00

8.00

20

20
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1.4.7.1.5. *“Linear loads” tab

Two linear loads are to be defined for this example:
e [, from 300 kN/mlto X =0;
e F,from75kN/mltoX=5m.

Load n° X (m) Fz (KN/ml) | My (kN.m/ml) | Kz (kN/m/ml) | Cx (kN.m/rad/ml)

1 0.00 300 0 0 0

2 5.00 75 0 0 0

S [ @ Peremeters | o Layers | o Plate | o Deactivation | o Distrisuted oads | Linear loads | o Mesh |
i

Linear loads

and loads at nod

™ X F, [0 K, c,
Losd # E x x
Iml [kN/m] [kN.mémi] [kNfmémi] kN mrad/mi)
1 | 0,00 300,00 0,00 0,00£00| 0,00E00)
2 | 5,00 75,00 0,00 0,00E00] 0,00E00
=
]

e I[N
i
X{(m)

&
£
2 [ 2 a 3 [] 10
o ot
i Al (@ » &y '&1
e
Symb. Nomination Visible ST~ D\:‘ & ‘:‘ﬁ
Plate boundaries. ] © Top view
° Calcutation ——————————
Top view (local)
“ s ® | G G
| | ® Cross-section —
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1.4.7.1.6. “Mesh” tab

We propose a uniform meshing with 0.2 m step.

% [ @ Perameters | & Layers | & Piate | & Deactivetion | & Distrieuted loads | & Linear laads | & Mesh
i

Mesh definition

~General p:
=
Maximumstep (m) [ o]
Humber of elements along X axis : 40
B
Along X axis
Min Max
w | im m Rt
[

o
X {m)

i
[s
&
32 [} z L] [3
Jement User.defined crossover p
Symb. Nomination Visible |} (0] Activate user-defined crossover points in the mesh
Plate boundaries ] @ Top view
A Caicuiation
Top view (local)
7 TS @ [  Start calcuation ) (-
| | ® cross-section

1.4.7.2. Graphical results - Cross-sections

Plate deflection/ Soil settlement

We observe an unsticking at the right extremity of the footing due to the dissymmetric nature of the
applied load.

ﬁ Take a new screenshot < Backto the index
Selection of the physical quantty to display Extreme global valk
Plate deflection — | ~Soi settiement —
max:537E02m | |max :5,37E02m
min : -261E-04m | |min: 5,62E-03 m
Soil reaction Mx moment
Physical quantty [ Plate deflection / Soil settiement [+~] ot | | =
min : 0,0 kPa min : -197,2 KN.mimi
Shear force Surface support... -
max :300,0 kUl | | max: 0,0 kPa
min :-995 kml | |min: 0,0 kPa
o - Cross sections detai
Cross section / Plate deflection / Soil settlement Hide
-0.005 X Deflection X Settlement
m ml [m} m
0000 | 380 257E02 290 317602~
380  2E0E02 290 31760
0.0058 4, 243602 300  3,11E-02|
E 4,00 2,436-02 300  3,11E-02]
= oo 410 2,37E-02 310 3,04E-02]
T e 420 230602 310 3,04602]
] 420 230602 320 297E0]
% o020 430 224602 320 297602
- 440 218602 330 280602
@ oo2s 440 218E-02 330 2,90£-02|
- 450 2,11E-02 340 28360
S op3o
5 460 2,056-02 340 2,830
o 460 2,056.02 350 276602
L 0035
5 470 190602 350 2,76E-02]
]
o 480  1,926-02 360  2,70E-02)
= 480 192602 360 2,70E02]
S poas 490 185602 370 2620
500 1.80E02 370 263602
ops0 500 180E02 380 257E0]
510 174602 380 257E 02
telielld 520 167602 350 2,506-02]
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Soil reaction

Extreme global values:
e Max: 1000 kPa
e Min: 0kPa
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The maximum reaction is calculated at the left extremity of the footing (where the load is the
greatest). This maximum value is 1000 kPa, it corresponds to the input value assumed for this
calculation: so there is plastification (which is managed automatically by the software). The
unsticking zone can be observed here as the zone where the soil reaction is zero, thus graphically
starting from X = 6.50 m.
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Shear force
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The maximum shear force is reached at X = 0 m (left extremity of the footing): its value is
300 kN/ml and it corresponds to the linear load value applied at X = 0 m.

The minimum shear force is reached at X = 5 m: at this location we take note of a gap of shear
force of 75 kN/ml, equal to the linear load applied at X =5 m.
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