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. Abstract

This example demonstrates how to define a submodel and add it to the main model. Submodels
are efficient when there is a portion of the structure that is repeated more than once in the model,
e.g. the typical floor in a high-rise building. The advantages of the submodel are:

e each submodel may contain up to 32,000 nodes, i.e. the total model sizes - comprised of the
"main model" and all the submodels - is virtually unlimited.

¢ When a submodel is revised each "instance" (occurrence) of the submodel in the structure is
automatically revised.

e The solution time is much faster than that required for an identical structure without
submodels.

We will define the following structure:

The structure consists of:

e the "Main model" - the columns.
¢ Three different submodels:
o the two lower floors
o the two upper floors (with the balconies)

o the roof
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Each of the first two submodels has two "instances"; the roof submodel has one instance.

Each submodel instance is joined to the Main model at "connection points".

o [T 1
=1
&
5|8
$ +3.00, +6.00 $ +9.00, +12.00
o — d=25 =y d=25 n g
[ — - — — o™
E § _ Beams: __ Beams: o
30 x 60 typ. 30 x 60 typ. Q
] 1 L1
30 370 30 370 30 30 370 30 370 30 185
400 400 400 . 400 ) 200
2 |+1 5.00
|+1 2.00
+15.00
8 =30
|+9.DO
___ Beams:
30 x 100 typ.
3
30 770 30 +6.00
800
|+3.DD
|+D.DO
e e e
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2. Main model

e click the (] new model icon.

user ;
e select & Space Frame and click _9efined

. click| Modes in the side menu and define the following nodes:
6{0.5,0) 7(4,8,0) 8(8,8,0)
=+ + +
=
-
4 A0040 5(8,4,0)
=
-
1(0,0,0) 2(4,0,0) 3(5,0,0)
= + + +
) 4.0 ) 4.0 )
A <1 1

Copy the nodes to the other levels and create the columns:

Copy Ll copy

e select in the bottom side menu and then click on

e select all of the nodes.
e select Node 1 as the reference node.

¢ specify the new location of the reference node by coordinates;

Reference node

Define new reference node location:

at an existing node |

by coordinates I Selectthis option ]

Cancel

and enter the new coordinate value:

[ enterthe distance | [ and click
xi=[o. Hxe=fo Hxa=fo 4 a=fo 4 cﬁ<2=|ﬂ_i|cb<$i| jﬁM ‘
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T T IE__[ Enter the number of floors ]

Hode numbering

Beam/ele. numbering

f* Automatic by the program

" With increment of: I

[T Copyspings [ Copy rigid links

% Automatic by the program

™ With increment of: I

[ Copy restraints

[” Connect copies with beams, with property o, I'I _[Create

the cnlumns]

Select nodes to connect

Do not copy zelected:

Beamsz | Elementsl W alls |
0 bearnz
zelected
[Clickta continue | ok | Cancel |

e click in the icon bar to display an isometric view

Erase the four intermediate columns at the top floor:

Beams » Delete

e click and then select

of the model.

in the side menu.

e select the four columns.

Define the floor slab at level +3.00:

e display only the level at +3.00:

Output  Help

v Femove Modes without elements
Lirnit displayed area by coord,
Lirnik display ko a Plane

elected levels Select this option ]

Cisplay s

add all removed elements/beams

Remove selected Beams

Remove beams parallel To a beam
Display only Selected beams
Restore selecked beams

Remove selected Elements
Display Only selected elements
Restore selecked elements

e select "+3.00" in the list and click "OK".

e click in the icon bar to cancel the isometric view.

<2 Mesh

Elements

e click and then select

in the side menu.
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click "OK" in the following menu. o

select the four corner nodes to define the floor contour and close by selecting the first node
again.

Select "End contour definition".

click "OK" in the following menu to accept the default mesh parameters (check that Property 3
is specified ); the program creates and displays the floor slab.

Define the perimeter beams:

. = Defi
o click | Beams and then select & Define

Node= |3 ) 4 B no.= |521  Prop.=|2 BI| [3+| Clicktocontinue |

| in the side menu.

o Define the beams along the perimeter.

e Display the entire model: Again select Remove and Display selected levels, but this time click
on +3.00 in the list to remove the highlighting.

o click in the icon bar to display the isometric view of the model:

+*

Define the beam and column sections:

. Properti
o click | BEams and then select L Pl

in the side menu.

Submodel 7
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e click and highlight Property 1 in the table (the columns); click "Define/revise", select Q

and J and define the section dimensions:

Rectangular section - property no. 1

Units: [em.  v| Materiat |CONC E=3000000 |
B=[a0. H=130. _{Specify 30x 30
sf2dn. SFa=[o. Hl

b ajor aris direction —
Specify the majar
ic otiantation B JEH—‘Hz s ~E~E|—¢:-:E
[ axis orientation } Composite
Name: |30/30

Click 1o cuntinueH ok, | Eanu:el|

e repeat for Property 2 (the beams) - 30 x 60 cm.

Elements 1e 1 Properties |

e click and then select in the side menu.

e click and highlight Property 3 in the table (the floor slab); click "Define/revise":

Element property no. 3

Uit [em  «| Material [CONC E<3000000 ~ |

[ Orthatropic

Thickness=| 25 Specify 25
Clickto continue }—[ 0K | Cancel |
|

Define the supports:

estrai Pi d . .
R ints and then select A Pinne in the side menu.

e click

e select all nodes at level +0.00.

3. Submodels

3.1 Definition

Create the first submodel from the floor slab at +3.00:

e click the icon to display the X1-X3 plane on the screen.

| Submodels

e click in the side menu:

Submodel 8




Submodels

Mo | M arne

Select this
Submodel option Inztance

Mew Delete
| | |

Add main model nodes |

Cancel

Dizplay main model |

Mew submuodel

To create a submodel; Click to continue h—

OE.

" Usze a copy of an exizting the ﬂ':":'rlsmb

" Corvert an instance to a subrmodel

Fram anather model

" Copy a madel

Define the zubmodel

" Uze a model wizard
" Uszer defined submodel

Define a title far
the submodel

Slab +3.0

Submodel name:

Fram current model Create the Cancel
* Select part of the madel subrmodel from

X]
|
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¢ Select the all the nodes at the floor level (use the Select by window option):

+++++++++++++++++++++

The program now displays a list of all submodels and instances in the side menu:

Submodel
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(Slab +3.0 -

Main model

from one submodel to another.

@441411414@444441441@

@441411414@;1444441441@

e select the submodel from the list; the program displays it on the screen:

All nodes common to to
submodel and the Main model
are automatically defined as
“Connection points”

1111

Create the second instance of the submodel:

e select "Main model" in the submodel list.

The connection are by default
restrained in all 6 d.o fs but the
user may modify these.

e click in the icon bar to restore the isometric view of the model.

. cIick| sabmadels in the side menu:
Submuodels =
Mo |Name
Slab +3.0
! Sect"Add" {an instance’,
Submodel Instance not a submodel)
M e E dit | Delete | Add Delete | Order/name |
Add main model nodes | Order | Save az a model |
Digplay main model |
Cancel |

This list is displayed in all program modules (geometry, loads, results, etc) and is used to transfer

Submodel
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Add a submodel [‘S_<|

* fdd az a submodel

" 4dd as individual elementsnode T o TnEEnEe

MHumber of copies o add |‘I

Define a name for the instance]
Instance name:  |Slab +3.0 #2

[ Click to continue f
|

Add + rotate | Cancel |

¢ Select the lower-left corner of the submodel as the "reference point"

e Select the location of the reference point in the Main model:
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Create the submodel at +9.00:

The second submodel is identical to the first one with the addition of the balconies. We will create
it by copying and modifying the first submodel.

o cIick| Submodels in the side menu:

e click "New" (submodel) in the following menu and -

o select & Use a copy of an existing submodel and define the submodel name as "Slab +9.00".

o select Slab +3.00 from the list of existing submodels.

o the program displays the submodel; add the balcony elements as shown:

Submodel 1
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Add both instances of the second submodel:

| Submodels

e click in the side menu:

e Select Slab +9.00 in the submodel list and click "Add" (instance).

Add a submodel §|

™ Add as individual elements/node

Add two instances ]
Mumber of copies ta add |2 i

It i Define a name far the first instance
rstance name: | 3lab +3.0 #1 ithe program will incremant the "#n™)
Clickto continue = add | Add + rotate ‘ Cancel |

e select the lower left corner of the submodel as the "reference point"

e the program then displays the Main model; select the two reference points defining the
location of the two instances of the submodel:

+

+ +
2 7
+
+

Submodel 12
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Define the third submodel at +15.00:

The roof slab is identical to the first submodel but with different slab and beam dimensions. There
are also different connection points because not all of the columns go up to the roof.

. cIick| sbmodcls in the side menu:

e click "New" (submodel) in the following menu and -
e select ™ Use a copy of an existing submodel and define the submodel name as "Slab +15.00".
e select Slab +3.00 from the list of existing submodels.

¢ the program creates and displays the submodel.

Revise the geometry as follows:

Beams

it Froperties

e click and then select in the side menu.

i,
e click and highlight Property 4 in the table; click"Define/revise", select ™| 3ngd and

define the section dimensions: 30 x 100

e assign this property to all beams in the submodel.

L Properties

Elements . .
in the side menu.

e click and then select

e click and highlight Property 5 in the table 5; click "Define/revise" and define the slab thickness:
30 cm.

e assign this property to all elements in the submodel.

Remove the unnecessary connection points (note that connection points without an exact
corresponding Main model node are automatically connected by Rigid links to the closest Main
model node).

- . . . Delete
. select| Connections in the side menu and click on X

e select the four intermediate connection points.

The program assumes by default rigid connections between the submodel and the main model.
Assume that the roof beams are pinned to the columns, i.e. release the rotational degrees-of-
freedom at the connection points:

. . . . M Pinned
. select| Connections in the side menu and click on

e select the four corner connection points.

e Add the third submodel to the structure:

o cIick| Submodels in the side menu:

Submodel 13
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Select 3 Slab +15.00 in the submodel list and click Add (instance).

Specify 1 copy and define the instance name.

select the lower left corner of the submodel as the "reference point"

the program then displays the Main model; select the top of the lower-left column as the
location of the reference point in the Main model.

3.2 Connection points - additional options

There is an option to automatically define the connection points for a submodel to the
main model. The program searches for Main model nodes that are within a
"tolerance" distance of the selected submodel nodes.

Note:
this option does not revise existing connection points

connection points without an exact corresponding Main model node are automatically connected by Rigid links to
the closest Main model node.

For example, use this option to redefine the connection points for the submodel Slab +3.00:

e select the submodel in the small window:

Submodel [x]

Slab +3.0 ~|
Main model

Delete the existing connection points because the program will not revise them.

¥ Delete

o select | Connections in the side menu and click on

e select the four connection points.

=] .
& dutomatic
J T

e click on

Submodel 14
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Automatic connection points de... (¥

Height direction: |3 - |

Tolerance setthe talerance
In height direction (0.0 values - in the plane

In submodel plane  |[1. and perpendicular to it

Connection point type

" Fixed

* Pinned, fixed around height { SEletl?t the :I
 Pinned cannection type

[v Change elements to coincide with main
model nodes [when neceszan]

Minimam changed element zsize  |0.25
Wallz compozed of regular

elements - mawimum distance

between connection pointe= 3

[ Select main model nodes to connect

[+ Create connection points for all submaodels
Click to

Cancel |

continue

return to the Main model.

3.3 Submodels - tables
Display a table with the submodel data:

Display Mode coordinates
Display node Restrainks
Display Properties
Display Beams

Display solid elements
Display walls list
Display wall sections

i b -
an linear _ Selectthis
Display submodels connections option
Display Weights

Output Formak

SHow data

Print data kAbles
Prinkt Drawing
Create a DXF File

Print/Edit saved Drawing

Submodel 15
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= SLUBMODEL DATA
Exit Print Copy
Submodel| Submodel| Connected| Connec. Distance| »
instance node fo node fype | between pis.

Hubmodel 1 Slab +3.0
umber of beams 30 Number of elements 400 Mumber of nodes 441

1 Slah +3.0

1 5 W1 X2 23 B 0.000
2 10 W1 X2 K3 HE 0.000
= W1 K2 K3 WA 0.000
Restrained d.o fs at W1 K2 M3 KB 0.000
the connection points H1 K2 X3 B 0.000
W12 %3 ¥6 0.000
7 15 W12 %3 ¥6 0.000
g 16 W12 %3 XB 0.000

2 Slah +3.0 #2
1 1?| 1 ,xz,xs,xa| 0.000
: 0.000
submodel node and main model 0.000
node are at the same location, i.e. 0.000
ho rigid links were created gggg
7 73 TR0 e 0.000
B 24 W1 X3 X5 M6 0.000

Submodel 2 Slab +2.0
urmber of heams 80 MNumber of elements 470 Number of nodes 546

3 Slab +5.0 #1
1 25 All 0.000
2 26 All 0.000
3 27 All 0.000
4 28 All 0.00a
5 29 All 0.00a
3 30 All 0.00a
7 31 All 0.000(

3.4 Submodels - display options

Selected submodels may be displayed/removed from the main model display. This option is
useful when creating the geometry or displaying the results.

BaEWN Dravw  ReMowe o

Mode numbers
Bearm numbers
Elerment numbers

Property numbers
Property by Colar

DF drawing r

Render
Rendering parameters

brnodels Select this
submodels instances Dptil:lr'l

Submodel 16
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Remove/display submodels

Select which submodels instances you want to display and their dizplay options:

U

X]

Display all Current view all

[ Use the current main model display options for all submodels

Clickto
cantinue

Ok, ‘ Canecel ‘

R

4. Loads

Submodel instance name Dizplay
Slab +3.0 Do not display
Slab +3.0 82 Select"Display" or Do mot display
Slab +9.0#1 "Dia not display” far Do not display
Slab 2.0 #2 et (sialiee Da nat display
Slab +15.0 #1 Digplay

Remave all

Farthe submodels displayed with the
Main madel: check the boxto use the
Main model display parameters for
them {numbhbering, efc)

Loads applied to a submodel may be applied to all instances or different loads may be defined

for each instance of the submodel:

o click the oads | op

4+ pmew load |
select

select the Slab +3.00 in the small window.

Element loads

select in the side menu.

i+ Define unif.

select and

Uniform, load

Direction type Direction
Enter the o e Lt
" Global praj. (¥ =3
Apply load to
Al submodel instances
{* Selected instances of the submaodef

in the side menu and enter a name for the load case.

and define the loads:

Specifythe
direction
Apply the load to anly

aone of the twio instances
ofthis submodel

Click to
continue ak | Cancel |
Submodel 17



| I

e select the submodel instance:

Apply load to:

Select the inztances of the submodel to which the load should be applied

T

X

Click an a line to
tongle the "“ves"

Clickto
cantinue

ak | Cancel

Instance name | Apply load | Qrigin coord. |
Slab +3.0 Y'es 0.0.3.
Slab +3.0 $. 0.0.E.

e apply the load to selected elements.

Continue to define loads, solve the model and display the results.

Submodel
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