Example 5

Analysis of a tank
covered with a spherical dome
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Example 5

1 Description of the problem

An example of an axi-symmetrically circular cylindrical tank covered with a spherical dome roof is
selected illustrate some features of ELPLA for analyzing shell elements.

2 Tank geometry and properties

Figure 5.1 shows half of an axial section of a large-diameter reinforced concrete circular cylindrical
tank covered with a dome roof. The wall connection with the roof is monolithic, while the end of
the wall is fixed at the base. Details concerning the geometry of the structure are
shown in Figure 5.1. The elastic properties of the tank material are shown in Table 5.1.

Only the self-weight is considered in this analysis.
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Figure 5.1 Radial section through the tank

Table 5.1 Tank material

Modulus of Elasticity of the tank material Ec  =3x10’ [KN/ m?]
Poisson's ratio of the tank material Ve =0.16 [-]
Unit weight of the tank material Ye =25 [KN/ m?]
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3 Numerical Analysis

In order to analyze the tank, the height of the wall is divided into 50 equal elements,
each of 0.20 [m], while the roof shell (dome) is divided into 40 equal arcs each of 0.75 [°]
as shown in Figure 5.2.

30[°]

40x0.75 [°]=‘

Hw =50%0.20 [m] =10 [m] Hr

Figure 5.2 Finite element mesh of the tank

4 Creating the project

In this section, the user will learn how to create a project for analyzing an axi-symmetrically circular
cylindrical tank covered with a spherical dome roof. The project will be processed gradually
to show the possibilities and abilities of the program. To enter the data of the example,
follow the instructions and steps in the next paragraphs.

41 Calculation method

Choose "New Project” command from the "File" menu. The following "Calculation Methods"
wizard appears, Figure 5.3. This wizard will help the user to define the analysis type and the
calculation method of the problem through a series of Forms. The first Form of
"Calculation Methods" wizard is the "Analysis Type" Form (Figure 5.3).
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Calculation Method

Analysis Type:

o W

Analysis of combined
piled raft

.

Analysis of system of

Analysis of slab
many slab foundaions

foundation

Analysis of slab floor Analysis of grid Analysis of plane frame

Rotational shell] 3D-curved shell:
(@) Shell with an opening base
() Shellwith afloorslab
() Shell with a raft foundation

Calculation method:

Help Load... Save As... Cancel

Analysis of
shell axisymmetric stress

Analysis of rotational

Analysis of plane stress

Next >

Figure 5.3 "Analysis Type" Form

In the "Analysis Type" Form in Figure 5.3, define the analysis type of the problem.
As the analysis type is a circular cylindrical covered with a spherical dome roof problem,
select "Analysis of rotational Shell” button, and check "Shell with an opening base" option,

then click "Next" button to go to the next Form.
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The last Form in the wizard is the "Options™ Form, Figure 5.4. In this Form, ELPLA displays some
available options corresponding to the chosen numerical model, which differ from model to other.

Select "Supports/ Boundary Conditions™, then click the "Save™ button.

Calculation Method

[ . slab with Girders
] jﬂ Addtional Springs

Help Load... Save As.. Cancel < Back Save

Figure 5.4  "Options" Form

After clicking "Save" button, the "Save as" dialog box appears, Figure 5.5. In this dialog box
type a file name for the current project in "File name™ edit box. For example, type "Tank with
covered roof". ELPLA will use automatically this file name in all reading and writing processes.
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T » ThisPC » Local Disk (D:) » ELPLA12.2 projects > Tutorial 2 » Example 5 ~ o Search Example 5

New folder

A Name Date modified Tpe Size

No items match your search.

v

name: | Tank with covered roof

stype: | Isolated slab foundation-files (.PO1)

15

Cancel

Figure 5.5 "Save as" dialog box

ELPLA will activate the “Data” Tab. In addition, the file name of the current project [Tank with

covered roof] will be displayed instead of the word [Untitled] in the ELPLA title bar.
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4.2  Project identification

The user can enter three lines of texts to describe the problem and the basic information about the task.
These texts are required only for printing and plotting the data and results. Project identification
does not play any role in the analysis. The three lines are optionally and maybe not completely
entered. To identify the project, choose "Project Identification” command from the “Data” Tab.
The dialog box in Figure 5.6 appears.

In this dialog box

Type the following line to describe the problem in the "Title" edit box:
"Analysis of a tank covered with a spherical dome"

Type the date of the project in the "Date" edit box

Type the word "Axisymmetric Structures and Tanks" in the "Project"” edit box
Click "Save" button

Project Identification >

Project Identification:

Title |Analysis of a Tank covered with a spherical dome |

Date  |24/12/2021 [~

Project |Axisymmetrin: Structures and Tanks |

Save Cancel Help Load... Save As...

Figure 5.6  "Project Identification” dialog box
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4.3 FE-Net data

For the given problem, a tank covered with a dome roof has a lower radius of a = 15 [m],
a clear height of Hy = 10 [m], and the radius of the spherical roof is R = 30.1 [m]. the height of the wall
is divided into 50 equal elements, each of 0.20 [m], while the roof shell (dome) of 30[°] is divided
into 40 equal arcs each of 0.75 [°] (gives also 40 elements). To define the FE-Net for this tank,
choose "FE-Net Data" command from the “Data” Tab. "Analysis of rotational shell” wizard appears
as shown in Figure 5.7. This wizard will guide you through the steps required to generate a FE-Net.

The first Form of the wizard is the "Shell type" Form, which contains a group of templates of
different shapes of nets. These net templates are used to generate standard nets.

Analysis of rotational shell

Shell type:

s
|
i
i
i

]
Cylindrical shell Conical shell Spherical shell

Hyperbolic shell

dx ey i

i |

: |

]

! ‘

| i I
Elliptical shell Cycloidal shel Parabalicshel Irregular shell

Irregular shell

Mumber of Insert Mew Delete

Ma. Height Irdlapé:i's; seQments

I[] ?r:'éll Ro IIHS Copy Send to Excel Paste from Excel

5 [m] [

. Tank base:

Radius Re [m]

Roof data:
] Shallvithevaradvont Radius of the spherical roof Ra [m]
@ Spherical roof Angle ofthe spherical roof Theta [=]
() Flatroof Mumber of roof segments Nsa =]
Help Cancel = EHGE Mext = Finish

Figure 5.7 "Analysis of rotational shell” wizard with "Shell type” Form
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To generate the FE-Net of the tank:

In the "Shell type" options choose "Irregular shell” button
To define the base of the tank:
« Type 15 in the "Tank base radius Rb" edit box
To define the height of the tank:
« Choose "Linear segments™ option
« Type 10 in the "height HW" edit box
« Type 15 in the "Upper radius Ro" edit box, as the upper radius is the same as
the base radius
Type 50 in the "Number of segments Ns" edit box
To deflne the roof of the tank:
« Check the "Shell with covered roof" check box
« Choose "Spherical roof" option
« Type 30.10 in the "Radius of the spherical roof" edit box
« Type 30 in the "Angle of the spherical roof" edit box
« Type 40 in the "Number of roof segments" edit box
Click "Next" button to go to the next Form

After clicking "Next" in "Analysis of rotational shell” wizard, the following "Irregular shell" Form
appears Figure 5.8, ELPLA divides the height of the wall into 50 equal elements, each of 0.20 [m],
while the roof shell (dome) is divided into 40 equal arcs each of 0.75 [°], the user can edit the data
of the segments individually by using "Modify" button, or all of them by using "In Table" button,
if it is necessary.
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Analysis of rotational shell

Irregular shell:

Segment data: )
Start poistion ri [m] | 1i5.00
z
7l [ITI] 0.00
End position r2 [m]
2 .
In Table
E::;F‘.
Refresh
Mew
Insert Segment
Delete Segment
Copy Segment
Cancel =< Back Finish
Figure 5.8 "Irregular shell” Form
Click "Finish™ in "Analysis of rotational shell” wizard, to generate the FE-Net.

The generated FE-Net appears Figure 5.9.
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B oo RESEaBEHR ™ & = | ELPLA - [Tank with covered roof] - X
“ FE-NetData ~ EditFE-Net  Setting  View  RFT Details (2]
@ ers {#; Node Coordinates B Opening Comers (3 Zoom In @, Zoom Window 7 Zoom Upper Right " Zoom Lower Left | ~» r
. S Q ~a - a8
&% Connectivity Nodes B References O, zoomout 3 Move ™, Zoom Upper Left
FE-Net Undo Redraw Close
Generation efe Carne B siab Corners (@, original Size  Zoom% 111 =™ Zoom Lower Right
FE-Net Generation Graphically In table Window Undo  Refresh  Close
‘ ‘ |u‘uu‘u‘74|1‘53|z.31|3.1u|3‘as’4‘55|5.44‘5‘21|a‘93‘7‘74|s‘5u‘9‘25‘w‘ul:w‘?rnﬁrlz‘1F2‘9|13.114115‘uu‘ ~
b bbb b bbb bbb bbb bbbl
13.78
1.3
8.00=
206
0.0E
| v
< >

X[m]=3544 Y[m]=8.83

%ure 5.9 Generated FE-Net

After finishing the generation of the FE-Net, do the following two steps:
- Choose "Save" command from "File" menu in Figure 5.9 to save the data of the FE-Net

Choose "Close" command from "File" menu in Figure 5.9 to close the "FE-Net" window and
return to ELPLA main window

-5.12-



Example 5

4.4 Shell properties

To define the tank properties, choose "Shell Properties" command from “Data” Tab. The following
window in Figure 5.10 appears with default shell properties. The data of shell properties for the
current example, which are required to be defined, are element groups, group regions, unit weight
of the tank, and filled material properties.

B DS 0RESE S S R % &0 (™ s | ELPLA- [Tank with covered roof] - 'Y
Shell Properties Setting  View  RFT Details ~ @
# select Elements  P&'Element groups  Y; Unit weight wi® Foundation Level @) Zoom In (&) Zoom Window 7 Zoom Upper Right /" Zoom Lower Left n -~ E
Element groups  [B8 Group Regions Tl Foundation Depth | Filled material type/Element size () ZoomOut 53 Move R Zoom Upper Left -
Undo-Display Redraw  Close
1 Origin Coordinates (@, Original Size ~ Zoom % "\, Zoom Lower Right Values -
Graphically In table Shell Properties Window Undo Refrash  Close
-
| ‘u.uu‘u.?q‘ma ‘2.31‘3.1u ‘3.&3‘4.55 5.44 ‘521 |a.9a ‘7.74‘3.551 9.25 1u.uFu.?FmFJF.QF.?ﬂF&.UU‘ ~
bbb b b b e b b bbb b bbb b b
Z
1.7
8.0
4.0
0.0
v
< >

r[m]=2577 z[m]=1148

%ure 5.10 "Shell Properties" Window

Choose "Element groups" command from "In table™ menu. The following list box in Figure 5.11 appears.
In this list box, define E-Modulus, Poisson’s ratio and slab thickness for both the tank wall
and the tank roof as they differ in thickness. Then click "OK" button.
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Defining element groups (with the same thickness and ..  — O >
G Poisson's Slab
Nruup E-Modulus  ratio thickness | ok |
o of slab of slab
I Eb
(kN/m?2] Nue d | Cancel |
3 [ [m]
1 E407 0.16 0.25 | Insert |
2 3E+O7 0.15 0.15
| Copy |
| Delete |
| New |
| Send to BExcel |
| Paste from Bxcel |
T

Figure 5.11  "Defining element groups" list box

Defining the slab thickness for materials on the net may be carried out either graphically or numerically
(inatable). In the current example, the user will define the slab thickness on the net graphically.

To define the slab thickness for the tank roof

-5.14-

Choose "Select Elements” command from "Graphically" menu in the window
of Figure 5.10.

When "Select Elements” command is chosen, the cursor will change from an arrow to
a cross hair. A group of elements can be selected by holding the left mouse button down at
the corner of the region. Then, drag the mouse until a rectangle encompasses the required group
of elements. When the left mouse button is released, all elements in the rectangle are selected
Select the elements that include the tank roof as Figure 5.12

Choose "Elements Groups” command from "Graphically" menu in the window
of Figure 5.10, "Group Regions" dialog box Figure 5.13 appears

Define the "Group No." as type "2", while "Group No." of the wall elements will be as
type "1", where type "1" is the default "Group No."” then click "OK" button
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Bl OE 0 RES S %HE R % @0 ™ s | ELPLA- [Tank with covered roof] pr4
Shell Properties Setting  View  RFT Details ~ @
E&' Element groups Y% Unit weight e Foundation Level (&), Zoom In (@) zoom Window ” Zoom Upper Right ,* Zaom Lower Left q Y r
Element groups  [BB Group Regions Tl Foundation Depth [ Liquid Properties () Zoom Out 33 Move ™, Zoom Upper Left - ]
Undo-Element  Redraw Close
& Origin Coordinates (@, originalSize  Zoom% 191~ ™, Zoom Lower Right
Graphically In table Shell Properties Window Undo Refresh  Close
| ‘ ‘u.uu |u.74 ‘1.53 ‘2.31 ‘3.10 |3.aa |4.aa |5.44 ‘5.21 |5.93 |7.74 8.50 ‘9.25 ‘m.uu 10.74 ‘11.47 ‘12.19 ‘12.91 ‘13.52 ‘14.31 ‘15.[11 ~
| 1 | | 1 1 | 1 1 1 | | | | | | 1 | | |
1578
1174
.00
] w

<

rlm]= 1542 z[m]=1555

%ure 5.12  Selecting the nodes that include the tank roof

Group Regions

Group No. |

o | [l

Figure 5.13  "Group Regions" dialog box

To enter the unit weight of the tank, choose "Unit weight" command from "Shell Properties™ menu
in Figure 5.10. The following dialog box in Figure 5.14 with a default unit weight of 25 [kN/m®] appears,

click "OK" button.

Unit weight *

Unit weight Gb [kN/m3]

| ok | | New | | Cancel | | Help |

Figure 5.14  "Unit weight" dialog box

-5.15-



Analyzing Axisymmetric Structures and Tanks by ELPLA

To define the element size of the shell, choose "Filled material type/Element size” command from
"Shell Properties” menu in Figure 5.10. The following form in Figure 5.15 appears.

To define the element size of the ring wall:

Select "Empty container" option

Check the "Constant element sizes in z-direction™ check box

Type 1 in the "Element size in each shell segment™ edit box. The element size is chosen
to be 1 [m] larger than the segment size in order to ignore further subdivision of the
segments into smaller elements. In some cases, it is necessary to divide the segment into
smaller elements in order to make the analysis more precise. Nevertheless, the final results
of the internal forces appear only at nodes of segments

Click "OK" button

Filled material type/Element size >

Fillzd material type:

(@) Empty container
() Liquid container

() Granular material container

Height of the liquid HI [m] |0.00

Unit weight of the liguid YW [kMfm3] 9.81

Top height of the granular material H1 [m] |0.00

Bottom height of the granular material H2 [m] |0.00

Unit weight of the granular material e [kMfm3] 15.50

Angle of internal friction of the granular material T =1 25

Angle of the wall friction & [] 20

Element size:

Constant element sizes in z-diredion

Element size in each shell segment Dl [m] [1 =
ok Cancel Help

Figure 5.15  "Liquid Properties/Element size" dialog box
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Bl OE 0 RES S %HE R % @0 ™ s | ELPLA- [Tank with covered roof] — %
Shell Properties Setting  View  RFT Details ~ @
£ select Elements  E&'Element groups Y% Unit weight i Foundation Level @, Zoom In (&) Zoom Window 7 Zoom Upper Right " Zaom Lower Left q - r
Element groups  [BB Group Regions Tl Foundation Depth | Filled material type/Element size ) Zoom Out 53 Move . Zoom Upper Left - ]
Undo-Display Redraw  Close
1 Origin Coordinates @, original Size  Zoom% 123 *| ™, Zoom Lower Right Values »

Graphically In table Shell Properties ‘Window Undo Refresh Close

| ‘u.uu ‘u.?q ‘1.53 ‘2.31 ‘3.1u ‘3.&3 ‘4.55 544 ‘521 |a.9a ‘7.74‘3.551 ‘925|lu.uIMITMFMFLQFISIMJFEM‘ ~
bbb b b b b b bbb b b bbb b

IPLLLLEE L

e ARNRRRNANRNANRNY]

-

[SANINRNAARRARARRNR]

. |
v

rlm]=21.14 z[m]=12.04

%ure 5.16  "Shell Properties" window after defining the shell data

After entering the tank properties, do the following two steps:
- Choose "Save" command from "File" menu in Figure 5.16 to save the shell properties

- Choose "Close" command from "File™ menu in Figure 5.16 to close the "Shell properties"
window and return to ELPLA main window
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45  Supports/ boundary conditions

To define the support, choose "Supports/ Boundary Conditions" command from “Data” Tab.
The following window in Figure 5.17 appears.

=) SO RE R W70 (™ = | ELPLA - [Tank with covered roof] - pr4
“ Supports/ Boundary Conditions Setting  View  RFT Details (2]
- Select Nodes &7 Edit Support/ Boundary Condition B Mode restraints (), Zoom In (@), Zoom Window "' Zoom Upper Right " Zoom Lower Left n = r
R nditions 9% Remove Hinge B4 Hinges ) zoomout 3 Move ™., Zoom Upper Left - >
Undo-Display Redraw  Close
¢ Edit Hinge (@, original Size Zoom% 108 ~|™, Zoom Lower Right Trso
Graphically Intable Window Unda Refresh  Close
‘ 0.00 U.H‘1‘53|2.31‘3‘1U|3.38|4‘EE|5‘44|E.21‘6.93|7‘74‘8‘SU|9‘25 w‘urlwlql.sz‘1|u2‘9‘n3‘1z4115‘uu| ~
bbb b b bbb b b b b b b bbb
1578 -
1=
3.0
40
0.0
v
< >

rlm]=2038 z[m]=8.23

%ure 5.17  "Supports/ Boundary Conditions" Window

To define the support on the net:

Choose "Select Nodes" command from "Graphically" menu in Figure 5.17. When "Select
Nodes" command is chosen, the cursor will change from an arrow to a cross hair

Click the left mouse button on the node that has the fixed support as shown in Figure 5.18
After selecting the node, choose "Add Supports/ Boundary Conditions” command
from "Graphically” menu (Figure 5.17). The "Supports/ Boundary Conditions" dialog box
in Figure 5.19 appears.
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B0 0 @t e W 0 (5 | ELPLA- [Tank with covered roof]
Supports/ Boundary Conditions  Setting ~ View  RFT Details

27 Edit Support/ Boundary Condition B Nade restraints (@), Zoom Window ' Zoom Upper Right " Zoom Lower Left n o
2, Remove Supports/ y Conditions 2% Remove Hinge B4 Hin 57 Move ™, Zoom Upper Left A
Undo-Select  Redraw Close
*, Add Supports/ Boundary Conditions ¢ Edit Hinge Zoom3% 108 | ™, Zoom Lower Right Nodes =
Graphically Intable Window Undo Refresh  Close
| ‘ U‘HUU.H‘1‘53|2.31‘3‘1U|3.38|4‘EE|5‘44|E.21‘6.93|7‘74‘8‘SUB‘ZS‘IU‘U 0 1:4115‘uu| ~
bbb b b bbb bbb |
1=
8.0
40
0.0
v
< >

rm]= 1977 z[m]=1.04

%ure 5.18

Selection of the node that has the fixed support
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In this dialog box

Type 0 in the "Displacement u" edit box to define the horizontal fixed support
Type 0 in the "Displacement w" edit box to define the vertical fixed support
Type 0 in the "Rotation Theta" edit box to define the rotational fixed support
Click "OK" button

Supports/ Boundary Conditions >

Mode restraints:

Dizplacement u [cm] ICI
Dizplacement w [cm] ICI
Rotation Theta [Rad] ICI

ok Cancel Help << Less

Figure 5.19  "Supports/ Boundary Conditions™ dialog box
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B O RESFEEEHH D& = | ELPLA - [Tank with covered roof] - X
“ Supports/ Boundary Conditions Setting  View  RFT Details (2]
- Select Nodes &7 Edit Support/ Boundary Condition B Mode restraints (), Zoom In (&), Zoom Window ' Zoom Upper Right " Zoom Lower Left | ~» r
% Re nditions 9% Remove Hinge B4 Hinges ) zoomout 3 Move ™, Zoom Upper Left - a
ado  Redraw  Close
. Add ¢ Edit Hinge (@, original Size  Zoom% 123+ | ™ Zoom Lower Right

Graphically Intable Window Undo  Refresh  Close
‘ |u.uu ‘0‘74‘1.53 ‘2‘31 |3‘1u ‘3‘33 ‘4.55 ‘5‘44 ‘5‘21|a‘gs 7.74 9.25 [10.0010.7411.4/12.1912.9113.6214.3115.00 ~
clhe bbb bt bbb bbb bbb

8.50
|

=]

LR

e ANRRNRNRRRRAARAN)

SAARRRRRNRNRRRNRNR]

-

[SARNRRRARNR RN AR

. ‘ |

X[m] =328 Y[m]=797

%ure 5.20 "Supports/ Boundary Conditions" window after defining the support

After defining the supports, do the following two steps
Choose "Save " command from "File" menu in Figure 5.20 to save the data of supports

Choose "Close" command from "File" menu in Figure 5.20 to close the "Supports/ Boundary
conditions" window and return to the main window
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4.6 Loads

To define the loads, choose "Loads" command from “Data” Tab. The following window
in Figure 5.21 appears. In ELPLA, entering loads may be carried out either numerically (in a table)
or graphically using the commands of "Loads" Tab in Figure 5.21. In this example, there is not
applied load, as the vertical load has been already defined by the unit weight of the tank.

=) S REF B RER NS = | ELPLA - [Tank with covered roof] - X
“ Loads  Setting  View  RFT Details (2]
- Select Nodes 47 Edit Nodal Load B} nodalloads () ZoomIn (&) Zoom Window 7 Zoom Upper Right " Zaom Lower Left - E
5k Remove Nodal Loads g%, Remove Member Load B, Memberloads () Zoom out 5 Move "\, Zoom Upper Left -
* . i Redraw  Close
%} Add Nodal Loads * L Edit Member Load (@, original size Zoom3% (100~ ™, Zoom Lower Right
Graphically In table Window Undo  Refresh  Close
‘ |U.UE|U.?4‘1.53‘2.31‘3.10‘3‘38’4.6E‘5.4‘16.21‘6‘93|7.74‘8.5E19‘21lU‘[lﬂU‘Tll‘1lZ.1!2.113.124.?5‘00| ~
|- bbb b bbb bbb bbb bbb b
13.78 d
EER}
8.0
40E
0.00
v

<
X[m]=2308 Y[m]=1208

Figure 5.21  "Loads" Window

After finishing the definition of load data, do the following two steps:
Choose "Save" command from "File" menu in Figure 5.21 to save the load data
Choose "Close" command from "File" menu in Figure 5.21 to close the "Loads" window
and return to ELPLA main window

Creating the project of the tank is now complete. It is time to analyze this project.
In the next section, you will learn how to use ELPLA for analyzing projects.
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5 Carrying out the calculations

To analyze the problem, switch to "Solver” Tab, Figure 5.22.

B o= FEEEEE = = | ELPLA - [Tank with covered roof]
“ Data Solver Results Setting View RFT Details
[> . Assembling the load vectar... - ;_i i
I3 ndividual Calculations —
Computation Self-Adaptive
of all Mesh Wizard

Figure 5.22  "Solver" Tab

ELPLA will active the "Individual Calculations” list, which contains commands of all calculations.
Commands of calculation depend on the used calculation method in the analysis. For this project,
the items that are required to be calculated are:

Assembling the load vector

Assembling the slab stiffness matrix

Solving the system of linear equations (band matrix)

Determining deformation, internal forces, contact pressures
These calculation items can be carried out individually or in one time
To carry out all computations in one time

Choose "Computation of all" command from "Solver" Tab window.

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

Analysis progress
Analysis progress menu in Figure 5.23 appears in which various phases of calculation are

progressively reported as the program analyzes the problem. In addition, a status bar down of the
"Solver" Tab window displays Information about the progress of calculation.

Solving the systern of linear equations (band matrix)

Solving the system of linear equations!

Time remaining = 00:00:00

1= 35 from 36 steps Cancel

Figure 5.23  Analysis progress menu
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Check of the solution

Once the analysis is carried out, a check menu of the solution appears, Figure 5.24. This menu
compares between the values of actions and reactions. Through this comparative examination,
the user can assess the calculation accuracy.

Check of the solution

V- Load
Total load [kN] = 8743
Sum of contact pressures [kN] = 8743

Ok Help

Figure 5.24  Menu "Check of the solution™

Click "OK" button to finish analyzing the problem.
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6 Viewing data and results

ELPLA can display and print a wide variety of results in graphics, diagrams or tables through
the "Results” Tab. To view the data and results of a problem that has already been defined
and analyzed graphically, switch to "Results” Tab (Figure 5.25).

B o Eﬁ,@;‘ﬁ Bd Ve = | ELPLA - [Ring wall with variable wall thickness] - X
“ Data Solve Results Setting  View (7]
Feo @i ool oo W (8 8
#HR i Deformation é ¥4 Deformed Mesh
ons in Dp\yTbI Dp\yThI
X Principal moments kg Rotational shell Results = - Principal Stresses an

hl\w\l of Data of Results

Flgure 5. 25 "Results" Tab

The "Result" Tab contains the commands of drawing. These commands depend on the used

calculation method in the analysis. For the current example, the commands for presenting the data
and results are:

Data in the plan
Rotational shell results
Support Reactions
Sections in shell wall
Display tables of data
Display tables of results

To view element groups of the tank

Choose "Element groups™ from "In Plan" command in "Data" menu. The following option
box in Figure 5.25 appears

In the "Data — In Plan" option box, select "Element groups” as an example for the results
to be displayed

Click "OK" button

Data - In Plan >

Select one item to draw:

() Net numbering {7 Coordinates rfz

{®) Element groups

() slab thickness ok
() System of loading

Cancel
() Boundary conditions

Help

() Rotational shell system

Figure 5.26  "Data — In Plan" option box
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To view the supports / boundary conditions on the FE-Net and any other data

From "Options” menu in the "Graphic" tab, choose "View Grouping” command.
The "View Grouping" check group box in Figure 5.27 appears

- Inthis check group box, check "Supports Reactions Rv", "Supports Reactions Rh", "Supports
Reactions Rm", "Supports /Boundary Conditions”, "Meridional moments My" check boxes

The user can choose any other data to be viewed
Click "OK" button

View Grouping >

Selectitems to display

[] Radial forcesNr A
Meridional maments My

[] Tangential moments Mt

[] Meridional formes My Cancel
Support Reactions By

Suppart Reactions Rh

Support Reactions M

[] vertical defarmations Vv W

-

Help

[m] Select All

Figure 5.27  "View Grouping" check group box
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Figure 5.28  Element groups of the tank
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