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Tutorial — Modelling shells

Introduction

In SCIA Engineer, shells are defined by border lines (i.e., border curves). The shape of the shell can be defined
by four, three or two curves/straight lines. Some shapes require certain “mathematical imagination” when they
are created. Therefore, basic shapes have been pre-created in the form of templates and can be easily inputted
through user blocks.

You can model shells by using:

e Shell command

e Shell — surface of revolution command
e Shell — swept surface command

Shell template

Depending on the shell element, you can choose the optimal way of modelling the shell.

This tutorial will explain the different ways of inputting shells while discussing a simple example.
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Shell commands

Shells

To start modelling shells, make sure the Structure is set to ‘General XYZ’ in the Project data:

Project data

Basic data Functionality Actions UnitSet Protection

DATA
Name: -
Part: -
Description: -
Author: MJ
Date: 13.07.2021
Structure: .“.‘ General XYZ v
Post pro(essl'ng & default
environment
Model: B One v

Edbit version info

MATERIAL
Concrete

Material C25/30  » ..

Reinforcement mal B 5008 L

Steel

Masonry
Alurninium
Timber

Steel fibre concrete

Other

CODE
MNational Code:

B e

National annex:

B8 stancero e

.
a5

‘Thick-walled' Concrete cross-sections: the advanced 2D FEM method is off!

ped

In the input panel, you will find the shell commands under Structure > 2D Members:

INPUT PANEL

Structure v~

sy
[
=

2D Members v~

K

2D, Surface

& Plate

J wall

&7 Ribbed slab
& Prefabslab

Ctrl+T

Ctrl+Shift+H

D shell

“ Shell - surface of revolution
gy Shell - swept surface

You can also type the command in the SCIA Spotlight:

LSheII

0

gy Open shell - swept surface

A Shell (flat or curved polygonal surf...
“ Shell - surface of revolution
| gy Shell - swept surface

[,:i Open shell - general polygon
']:3 Open shell - surface of revolution
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Tutorial — Modelling shells

Shell command

The first way of inputting a shell element is by using the shell command. Once this option is selected, you can
set the parameters of the shell element:

57 2D member <
Name S1
Element type Standard o
Element behaviour Standard FEM
T shell (98) v
M g ype
R - :I Material C25/30 v o
— T FEM medel Isotropic v
- - FEM nonlinear model none v
ez -~ P "
< - Thickness type constant
< ~
e e e

Thickness [mm] 200
Member system-plane at Centre v
Eccentricity z [mm] ©

Z LCS type Standard v
) Swap orientation | no

% Y LCS angle [deg] 0,00
Layer Layerl ¥

P Structural model

OK Cancel

After you confirm with OK, you can input the vertices of the polygon. Keep in mind that you can use the snap
points, coordinates, or the shortcuts in the SCIA Spotlight:

MNew shell member - New polygon - Start point =

/FﬁnSJJGOE e

If the defined polygon is not closed, the program tries to close it automatically.

Tip: If you want to define a curved 2D member, it may be very useful to input the shape-defining curves in
advance as normal lines (service Structure > Modelling/Drawing > Line)

This option can be used to model a general shell:

=)
2D MEMBER (1) A
Name 51
Layer Layerl —_

=
Elementtype Standard
Element behaviour v
Type shell (98)
Shape
Material  C25/20 =

HH

FEM model Isotropic ~
FEM nonlinear model none
Thicknesstype constant
Thickness [mm] 200,00
Member system-plane at  Centre
Eccentricity z [mm] 0,00
LCStype Standard

Swap orientation () )
LCS angle [deg] 0,00 =

However, it is possible to use special functions for the input of a surface of revolution and swept surface.
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Shell — surface of revolution command

This next option allows you to model a shell where you first need to define a line/curve. The following step is
to input a certain angle which then allows you to rotate the line/curve along this angle to create a shell element.

To start, select the option Shell — surface of revolution and set the parameters. Next, input the line/curve. For
example, a circular arc. This can be done more easily by using the shortcuts in the command line:

Once the line/curve is modelled, confirm with [Esc]. Next, a dialogue opens where you can input the rotation
angle and axis:

Rotation angle and axis *
ROTATION
Angle 360,00 dez

AXIS VECTOR

Working plane axis X
Working plane axis Y
Working plane axis Z

* Define axis by cursor
Enter custom axis vector

x 0,000 m
¥ 0,000 m
2 0,000 m
OK Cancel
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Tutorial — Modelling shells

Confirm with [OK] and define the centre of rotation to complete the modelling of the shell:

Tip: Set the coordinate system in the correct location to simplify the input of the rotation. For example, when
you know a rotation needs to be done around a certain vertical vector, change the coordinate system to that
location with the z-axis pointing upwards. This way you can input the rotation around the working plane axis Z
in the origin.
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Shell — swept surface

When modelling a shell using swept surface, again you first define a line/curve. The next step is to input
another curve along which the master curve will be swept.

To start, select the option Shell — swept surface and set the parameters. Next, input the master line/curve. For
example, a circular arc:

Once the master line/curve is inputted, confirm with [Esc] and start inputting the next curve. This curve will
direct the master line/curve along a path to create a shell element:

Confirm again with [Esc] to input the shell element:
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Shell template

The final option of inputting a shell element, is by using predefined shell elements. These can be found in the
Input panel under Structure > Import & Blocks or in the SCIA Spotlight by typing ‘Predefined shapes’:

INPUT PANEL
& Structure v
= Import & Blocks
@ 2D, surface
E Catalog blocks
E- User blocks
rH Predefined shapes

EI Import project from esa file

Predefined shapes

'H Predefined shapes

Here, you can select a predefined shape and change some of the parameters:

Predefined shapes

EII:l Predefined shapes r
I:l Concrete
-0EmD =
{7 Steel

I:l Volume

-
A

Cone-sec

-
|

J

Cap-hemisphere

a

tor

Cap-spherical

-

Cone-truncated

A

“

J

|

Cone

g

|C:\Program Files\,SCIA\Engineer21.0%PredefinedSha pes! Shells\elbow.ESA

OK

Cancel
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For example, inputting a cap:

|87 Parameters of block *
Parameters

SAMPLE PICTURE
H- [m] 5,00

r1- [m] 400
s2- [@yes

DESCRIPTION

e [

After setting the parameters, confirm with [OK] and select where you want to input the block:
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