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Disclaimer

The StruSoft StruXML Revit Add-In is a tool that enables a link between Revit and FEM-Design.
However, the user must understand the assumptions and restrictions that are described in this
document.

Considerable time and effort have gone into development and testing of the StruSoft StruXML
Revit Add-In. We have done our best to ensure the reliability of the software and the accuracy of
this document. However, the user must accept that no warranty is given by the developers or
distributors concerning accuracy of this software or information found in this document.

Anyone that has doubts concerning the accuracy of the StruSoft StruXML Revit Add-In, or has
suggestions regarding development of the StruSoft StruXML Add-In, is welcome to contact us at:
iwona.budny@strusoft.com.

For support, please use: support.femdesign@strusoft.com. When sending support question, please
remember to always attach an original Revit / FEM-Design model, struxml file, and in case of
Import to Revit — a Revit rvt file, as well us explain which version of FEM-Design and StruSoft
StruXML Revit Add-In have been used.

Current link versions

For FEM-Design 16 - StruSoft StruXML Revit 2016 Add-In 1.1.008
- StruSoft StruXML Revit 2017 Add-In 1.1.008

Compatibility
- Revit/Revit Structure: version 2016 and 2017
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l. Introduction

The transfer of data between Revit and FEM-Design is possible thanks to the StruSoft StruXML
Revit Add-In. Data are saved into a struxml format and the file is exchanged between Revit and
FEM-Design. It is not required that both Revit and FEM-Design are installed at the same computer.

Direction: Revit to FEM-Design
- Export a Revit analytical model to create a new model in FEM-Design.
Direction: FEM-Design to Revit

- Import a FEM-Design model to create a new model in Revit.

EXPOR
AUTODESK @FEM-Design
REVIT

IMPORT

Manual scope

This document describes the concept behind the link between Revit and FEM-Design and explains
how to exchange data between those two programs using the StruSoft StruXML Revit Add-In.

The manual is divided into two main parts, each dealing with one particular direction of data
exchange. Each part contains description of elements and features that can be transferred, as well
as explanation of the transfer procedure.

Installation

Download the latest version of StruSoft StruXML Revit Add-In, close Revit and run the installation
file. After completion of the installation process, StruSoft tab will appear in Revit as shown in Figure
I-1.

E v| EHE--&-7- &~ \.('\ oA = 5 Fﬁv - Autodesk Revit Structure 2016 - Not For Resale Version

Structure  Architecture  Insert [y Aassing & Site  Collak View Manage Add-Ins  StruSoft  Extensions  Modify

=@ ® A K

Analytical Material Connection Guid | Export Import
Model Status Search | StruXml StruXml

Tools StruXML

Figure 1-1
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. Tools

Three are three tools available in the StruSoft tab, in the Tools panel. The tools are helpful in
preparation of the Revit model before the export, and are sort of “shortcut” for actions that can be

done manually in Revit.

.?®'zz

Analytical Material Connection | Guid | Export  Import
Medel Status Search | StruXml StruXml

Tools StruXML

Figure 11-1

It is important to understand that the tools do not bring any new functionality to Revit, but only use
the existing Revit functions.

1. Analytical Model

Click on Analytical Model tool in order to check if all structural objects in your model have analytical
model enabled. Analytical model check dialog will appear with a list of all objects without analytical
model, as shown in figure below (if all objects in your model have analytical model enabled, the list
will be empty).

R Analytical model check — O

List of elements with disabled Analytical Maodel:
Floors, 250mm, 232567

Structural Framing, HE2004, 244856

Structural Framing, HE1004, 253475

Structural Framing, HET004, 253477

Structural Columns, 450 x 600mm, 221098
Structural Columns, 300 x 400mm, 230710

Enable Analytical Model

T

Figure 11-2
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This tool gives you the following options:

- Double click on one element to highlight it in the model.

R Analytical model check — O =

List of elements with diszbled Analytical Madel:
Structural Framing, HE2004, 244856
Structural Framing, HE100A, 253475
Structural Framing, HE1004, 253477
Structural Columns, 450 x 600mm, 221098
Structural Columns, 300 x 400mm, 230710

Figure 11-3

- Select one or more elements (with Ctrl button) and right click, chose Isolate selected to isolate
them in a view.

R Analytical model check — a b

List of elements with disabled Analytical Model:

Floors, 250mm, 232567

Structural Framing, HE2004, 244856

Structural Framing, HE100A, 253475 i Isolate Selected |
Structural Framing, HET100A, 253477

Structural Columns, 450 x 600mm, 221098

Structural Columns, 300 x 400mm, 230710

T

N

Enable Analytical Model

Figure 11-4

Close the Analytical model check dialog in order to modify the objects in the Temporary
Hide/lsolate view. To close the view click on Reset Temporary Hide/lsolate.

v

Apply Hide/lsolate to View

Isolate Category
Hide Category
Isolate Element

Hide Element

#= Reset Temporary Hide/lsolate
15 HEFx GGERGER]E Gm o e <

Figure 11-5
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- Select one, more elements (with Ctrl button), or all elements (Ctrl + A) and press Enable
Analytical Model in order to enable the analytical model in the selected objects. If the analytical
model is enabled in all elements, the dialog becomes empty.

EE— CR L

R Analytical model check - O e R Analytical model check — a >

List of elements with disabled Analytical Model: [ List of elements with disabled Analytical Model:
Floors, 250mm, 232567 |
Structural Framing, HE200A, 244856
Structural Framing, HE100A, 253475

Structural Framing, HE1004, 253477
Structural Columns, 450 x 600mm, 221098
Structural Columns, 300 x 400mm, 230710

|
Figure 11-6

In case of larger number of elements without the analytical model, it is recommended to
enable it partially to a smaller number of objects at a time, rather than enabling it all at once. It
L requires smaller regeneration of the Revit model and will speed the process up.

2. Material

Click on Material tool in order to check if all structural objects in your model have valid structural
material. Structural material check dialog will appear with a list of all objects without valid structural
material, as shown in figure below (if all structural objects in your model have valid structural
material, the list will be empty).

R Structural material check - O

List of elements without valid Structural Material:
Flaors, 250mm, 221184

Floors, 250mm, 231055

Floors, 250mm, 232519

Floars, 250mm, 232567

Floors, 250mm, 232861

Floors, 250mm, 244985

Structural Framing, HE200A, 244856

Structural Framing, HE100A, 253475

Structural Framing, HE100A, 253477

Figure 11-7
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This tool gives you the following options (partially similar to Analytical Model tool):

- Double click on one element to highlight it in the model.
- Select one, more elements (with Ctrl button), or all elements (Ctrl + A) and right click, chose
Isolate selected to isolate them in a view. Close the Structural material check dialog in order to
modify the objects (e.g. add the structural material) in the Temporary Hide/lsolate view. To
close the view click on Reset Temporary Hide/lsolate.

3. Connection status

Click on Connection Status tool in order to create a view called Connection Status that will display
the analytical model including analytical nodes that are filtered by their connection status (green
node — connected, red node — unconnected).

The view is created as a copy of the current view, so if the displayed view is a 3D model view,
a new 3D view of Connection Status will be created. Respectively, if a current view is
) Structural Plan, then a new structural plan showing the connection status will be created.

15} If a current view has some view template applied, it may influence creation of the Connection
Status view. It is therefore, recommended to open a default 3D to create a Connection

Status view.

The view shows all available analytical objects (excluding the analytical links, boundary conditions

and loads).

)
[T Schedules/Quantities
Sheets (ally
-] Families
- [@] Groups
= Revit Links

Figure 11-8

=3 "

p fex
it |

Two filters are applied to that view in order to distinguish between the connected and unconnected

nodes.

Visibility/Graphic Overrides for 30 View: Connection status

Model Categories  Annotation Categories = Analytical Model Categories  Imported Categories  Filters

MName

Visibility

Projection/Surface

Lines

Halftone

Patterns Transparen..

Connected Nodes

Unconnected Modes

Figure 11-9
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lll.  Workflow: Revit to FEM-Design

The transfer of structural elements from Revit to FEM-Design is done by exporting an analytical
model of an instance of an element along with its properties, i.e. material, section/profile/thickness,
release conditions, eccentricity.

If a structural element in Revit does not have analytical model enabled, it will not be exported
U to FEM-Design.

4. Data exchange scope

Following elements and properties can be exported from Revit to FEM-Design using the StruSoft
StruXML Revit Add-In:

Elements:

- Structural Columns

- Structural Framing elements (Beams, Beam systems, Braces, Trusses)
- Structural Floors

- Structural Walls

- Structural Foundation

- Grids and levels

- Loads and load cases

Properties:

- Material of an element

- Section / Profile / Thickness of an element

- Releases of linear elements

- Boundary conditions

- Eccentricity in case of floor slabs, walls and beams

4.1.  Structural columns and framing elements

Following properties of Structural Columns and Structural Framing elements are exported from Revit
to FEM-Design along with the geometry of the Analytical Column or Analytical Beam element:

- Section / profile

- Material*

- Release conditions

- Eccentricity (only of beams)**

* Only the Structural material is exported. Read more in Chapter 4.5.
** Read more about the eccentricity export rules in Chapter 4.7.

Slanted columns in Revit can be exported to struxml and read in FEM-Design, but a message at the
export will appear (both in the Export dialog and in the Export Report) in order to warn about slanted
elements in the model, as shown in Figure 1l1-1.

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 6



‘ StruXml Export

= | = 22
E de (NA: Swedish -
Export [ Code Standard |Eurocode { wedish)
Export Scope Additicnal
[T Grids [T] Export only selected [T] Foundations as supports
[[] Levels [C] Export beam eccentricity
[ Loads
Export started.
'Colurmn’ "HELO0A' '159888' column is slanted. I
1 elemnent(s) exported. File saved at "Ch\Users\lwona\Desktop'\robot basic model.struxml’,

‘ Extended Export Report

Group by 1 Group by 2 Group by 3 Cther

[Exported - | [Name - | Type - |

A Exported (1)
Column (1)
- Fl =
ChUsers\lwona . wa?clar;frr{il}[l}
4 HE1004 (1)
— -
|'Co|umr1' 'HE100A' "15988E' column is slanted. |
About | Maﬂ i
——

Figure 11I-1
4.2. Structural floors

Following properties of Structural Floors are exported from Revit to FEM-Design along with the
geometry of the Analytical Floor element:

- Thickness of the structural layer
- Material*
- Eccentricity**

If one wants to export a Revit model containing floor elements, he needs to be aware that
u each structural floor element in Revit has to be a separate instance i.e. only one individual
floor should be drawn using the Create Floor Boundary command.

If more than one floor element is created within one floor boundary (as shown in Figure IlI-2), it will
be divided into number of separate elements when exported to struxml.

Figure 111-2
* Only the Structural material is exported. Read more in Chapter 4.5.

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 7



4.3. Structural walls

Following properties of Structural Walls are exported from Revit to FEM-Design along with the
geometry of the Analytical Wall element:

- Thickness of the structural layer
- Material*
- Eccentricity**

* Only the Structural material is exported. Read more in Chapter 4.5.
** Read more about the eccentricity export rules in Chapter 4.6.

zm\ \w

—

Figure 111-3

Curved walls drawn in Revit (Figure 111-3) will be divided into a number of straight walls while
being exported to struXML file, as shown in Figure IlI-3. This is the way curved walls are
represented in FEM-Design.

g’

Figure 1lI-4 shows the convention of the local coordinate system that curved walls will be assigned
with in FEM-Design.

] [
2 %ii TR
Ny iy 5
[ éZ ==
4 2l |
| T ‘i::j— o /
=] 4
=] ::;:\;s
M T T T T | LM
FEM-Design i&: ?/g iR N
. Sl | 3 AT
=1 2

Figure 1lI-4
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4.4, Structural Foundations

User can decide if to export Structural Foundations as supports or as foundation elements. By
default, foundations are always exported as foundation elements. The option to export foundations
as supports is present in the StruXML Export dialog as shown in Figure III-5.

‘ StruXml Export =RNCN X

Code Standard [Eurocode v |

Export | Materials | Sections

Export Scope Additional
Grids [T] Export only selected [] Foundations as supports
Levels [T] Export beam eccentricity
[7] Loads

Figure 1lI-5

) Structural Foundations can be exported as foundation elements only to FEM-Design in version
5] higher than 12.00.003

4.4.1. Export as foundation elements

If Foundation as Supports option is not selected, Structural Foundations will be exported from Revit
to FEM-Design as foundation elements according to the following manner:

Structural Foundation: Isolated
It is exported to FEM-Design as Isolated foundation with the following default settings:
- Analytical system: Point support group

- Bedding modulus: 10000 kN/m2/m

An analytical model of isolated foundation is exported to FEM-Design along with the material
properties and the exact position of the physical model in respect to the analytical model (In FEM-
Design recognized as Connection point) as shown in Figure I1I-6.

Revit

EXPORT

FEM-Design

e
=

Figure 11I-6
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it is only possible to export the geometry of foot pads with non-curved edges. All the other
kinds of isolated foundations, i.e. foot pads with round edges, piles, pile caps, etc. will be
exported as a Point Support group with the default state Hinged. The point support will be
added in each analytical foundation (point).

Structural Foundation: Wall

It is exported to FEM-Design as Wall foundation with the following default settings:

Analytical system: Line support group
Bedding modulus: 10000 kN/m2/m

An analytical model of wall foundation is exported to FEM-Design along with the material properties
and the exact position of the physical model in respect to the analytical model (in FEM-Design
recognized as Insertion point) as shown in figure below.

A

By

1

Wall foundation

[A1] General | Y secson| [ End condisons | £15] watena

Consider eccentricity caused by cracking in cracked section analysis

Revit EXPORT FEM-Design

7] The same at both ends

Releases Insertion point
¥ [ 1o | 01500

Y 20l ..... [0.2500

e,

Figure 1I-7

Structural Foundation: Slab

It is exported to FEM-Design as Foundation slab with the following default settings:

Bedding modulus: 10000 kN/m2/m

An analytical model of slab foundation is exported to FEM-Design along with the material properties
and the analytical alignment definition. Read about the analytical alignment rules in Paragraph 4.6.

4.4.2. Export as supports

If Foundation as Supports option is selected, Structural Foundations are exported from Revit to FEM-
Design as Supports according to the following manner:

Structural Foundation: Isolated in FEM-Design will be converted into Point Support Group
with the default type: Hinged

Structural Foundation: Wall in FEM-Design will be converted into Line Support Group with
the default type: Hinged

Structural Foundation: Slab in FEM-Design will be converted into a Surface support group.

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 10



4.5, Material

Each analytical element that is meant to be exported from Revit to FEM-Design needs to have a
structural material assigned to its physical model.

Element, which structural material is set to be <By Category> will not be exported to FEM-
Design. An error about lack of structural material assigned to an element will appear after

15} attempt to export such element. <-- Read about recognized issue in Chapter 6.

In case of multilayer walls or multilayer floor slabs, analytical model is exported along with the
material (and thickness) property of a layer that is marked as a Structural Material. In the example
shown in Figure 111-8, the wall element would be exported from Revit to FEM-Design as a 215 cm
thick element with the material: Masonry — Concrete Block.

Edit Assembly @
Family: Basic Wall
Type: CW 102-50-215p
Total thickness: 379.0 Sample Height: | i
Resistance (R): 1.0510 (m2-K)W

Thermal Mass: 13.70 k3K

Layers
EXTERIOR SIDE

Function Material Thickness Structural Material
IE p—
37 [Thermal/Air Layer [3 - Cavity Fill . v
3| Membrane Layer Vapour Retarder 00 v
1| Core Boundary Layers Above Viirap 0.0
5 Structure [1] Masenry - Concrete  : 215.0 Fi
6 [Core Boundary Tayers Bclow Wrap . 0.0
7 |Finish2[5] Finishes - Interior - - 12.0 v
INTERIOR SIDE
Figure 111-8

4.6.  Eccentricity in shell elements

In Revit user can decide about the position of Analytical Wall and Analytical Floor / Analytical
Foundation Slab in relation to the physical model. Those settings are exported to FEM-Design as
Eccentricity and the Alignment is set to one of the three values: Top/Left, Center or Bottom/Right.
Example of an alignment setting in case of floor element is shown in Figure 111-9.

Properties x

Analytical Floors (1) -
Identity Data
Phasing

Analytical Model
Analytical Properties
Analytical Alignment
Alignment Method

B € K R @

Projection

2 Projection 3= (Top of Element
EXPORT
e
General | 1111 Matera
Identifier {.position nuMber) .........coeviuivnins a
Geometry Eccentricity
ti[m]....... — fe
. B e ¥
FEM-Design ‘I1 1 20m) .
I Bl ... Alignment . > E
0.00000
Orthotropy L LIS
E2 E1 Consider eccentricity in calculation
" 355 Consider eccentricity caused by
x cracking in cracked section analysis
Figure 111-9

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 11



4.6.1. Analytical Floor / Analytical Foundation Slab

Following Analytical Alignment definition of an Analytical Floor / Analytical Foundation Slab is
exported to FEM-Design:

Alignment Method: Projection

z Projection: Top of Slab
Center of Slab
Bottom of Slab

In any other case, i.e. Projection is set to a Level or a Reference Plane, or the Alignment Method is
set to be Auto detect, the default position of Analytical Floor / Analytical Foundation Slab in relation
to physical element after export to FEM-Design will be: Center.

Example of different settings in Revit and the final result after opening the exported model in FEM-
Design is shown in Table IlI-1 and in Figure 111-10.

1 2 3 4 5
Revit Alignment: Projection Projection Projection Projection Auto detect
Method: Top of Slab  Center of Slab  Bottom of Slab Level 1 -
Corresponding Top/Left Center Bottom/Right Center Center
FEM-Design
alignment
Table 111-1
i Revit

L7

EXPORT

@ @ FEM-Design

Figure 111-10
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4.6.2. Analytical Wall

Following Analytical Alignment settings of an Analytical Wall are exported to FEM-Design:

Alignment Method: Projection

Projection: Center of Element
Interior Face
Center of Core
Exterior Face

In any other case, i.e. Projection is set to a Grid or a Reference Plane or the Alignment Method is set
to be Auto detect, the default position of analytical model in relation to physical element after export
to FEM-Design will be: Center.

Example of different settings in Revit and the final result after opening the exported model in FEM-
Design is shown in Table IlI-2 and in Figure 111-11.

1 2 3 4 5
Revit Alignment: Projection Projection Projection Projection Auto detect
Method: Center of Interior Face  Center of Core Exterior Face -
Element
Corresponding Center Right Center Left Center
FEM-Design
alignment
Table I1I-2
j Revit
EXPORT
g j FEM-Design
Figure 111-11

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 13



4.7.  Eccentricity in beams

Almost any configuration of analytical beam model in regards to its physical representation can be
transferred to struxml and read in FEM-Design as Eccentricity.

In order to export physical eccentricity in beams, one has to check the Export beam eccentricity box

in the Export StruXML dialog, as shown in Figure 1ll-12. <-- Read about recognized issues in
Chapter 6.

7 —

‘ StruXml Export - =R X
Teor | Materials | Cections | Code Standard [turocoueu\m. Danizh] vi
Export Scope Additional
[C] Grids [C] Export only selected [C] Foundaticns as supports
[] Levels Export beamn eccentricity — —i—

[ Loads
Figure 111-12

Example of beam eccentricity export is shown in Figure 111-13

Physical alignment X

[Juse auto alignment (horizontal elements: top of cross-section, all others: center of aravity)

The same at both ends Start End

v [m] ... | 0.0000 |

2 ... [ 0.1500 "]

EXPORT

Cance
Figure 111-13

The eccentricity configuration that cannot be exported to struxml is when the start and end part of the
analytical beam are not the same. Example of such configuration is shown in Figure I11-14.

Figure 111-14

In this case, a warning will be thrown at the export (Figure I1I-15).

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 14



l StruXml Export l‘: CN X
Bpot R Code Standard | Eurocode (NA: Danish) v|

Export Scope Additional

[T] Grids [Z] Export only selected [”] Foundations as supports
[ Levels Export beam eccentricity
[ Loads

Export started.

‘Beam' 300 x 600mm' 159855 can't export eccentricity, ————

@ |1 element(s) exported. File saved at 'C\Users\Iwena'\Desktop'Project.struxml’,

Figure 111-15

The analytical position of the beam will be exported to struxml (as usually), but eccentricity
will not. It means that the cross section will be simply assigned along the length of the
analytical beam, with y’=0 and x’=0 eccentricity values (Figure 111-16).

Physical alignment

[Juse auto alignment (horizontal elements: top of cross-section, all others: center of gravity)

The same at both ends

¥ [m] ..

Figure 111-16

4.8. Releases of linear elements

Z'[m] ...

0.0000

0.0000]

Start End

Cancel

All linear analytical elements are exported from Revit to FEM-Design along with the settings of Top
Release and Bottom Release. The exact definition of the three predefined releases: Pinned, Fixed,
Bending Moment as well as User Defined release are exported to FEM-Design. Figure 111-17 shows
release conditions originally set in Revit and the result of the export to FEM-Design.

Analytical Columns (1) Revit

Identity Data
Phasing
Structural Analysis
Top Release

Beam/Comn

User Defined Eccentrcty in anabyteal rodel

Top Fx T
Top Fy E7
Top Fz
Top ik 7 EXPORT
Top My 0
Top Mz v
Eottom Release User Defined
Bottom Fx v
Bottom Fy i s
Bottom Fz [cl
Eottom Mx [ e
Bottom My ]
Bottom Mz
Figure 111-17

[

) | T | [ et ] mpmcnot| 55

A3 o T

FEM-Design
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sen| [ et [1 owpctnass | (13 e

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved.

Page 15



4.9. Boundary conditions

In Revit, Boundary Conditions command allows to choose between three kinds of boundary
conditions: Point, Line, and Area. User has to assign it with one of predefined or user defined State
in X, Y and Z direction: Fixed, Pinned, Roller, and User.

The exact definition of boundary conditions can be exported from Revit to FEM-Design as follows:

Boundary Condition Type:

- Point: exported to FEM-Design as Point Support Group
- Line: exported to FEM-Design as Line Support Group
- Area: exported to FEM-Design as Surface Support Group

- Fixed: exported to FEM-Design as type Hinged

- Pinned: exported to FEM-Design as type Rigid

- Roller: exported to FEM-Design according to Revit definition
- User: exported to FEM-Design according to Revit definition

Example: Point boundary condition type with the Pinned state is exported to FEM-Design as Point
Support Group, type: Hinged as shown in Figure 11-18.

Point support group

Geneal| 7, Dol =
TYPE wv.vvveernen. | Custom. -
Motions [iki/m] Rotations [kNm/<]
Conpresson Tensen Conpressen Tensen
k¢ L000e+10 +[3] Lo00e+10 +  cx 0.000e400 2] 0.000es00 ~
EXPORT Ky L00e+10 v 3] LODe+0 +  cy 0.000e+00 - o] D.000e400 +
- k¢ L000e+10 ~[3] Loo0e+id v cr 0.000e400 ~ 2] 0.000es00 ~
Predefined types Behavior
Detach ., e | NO |
—— ? Setup Rigid” > ok Cancel

Figure 111-18

The “Rigid” value exported from Revit to FEM-Design is equal to: 1e+15 kN/m for motion, and
3.046e+11kNm/° for rotation.

Line boundary conditions under curved walls are special case. Each curved wall exported from Revit,
in FEM-Design will be divided into a number of straight walls. But line boundary condition will remain
curved, as shown in the left part of the figure below. It is therefore, user’s responsibility to verify the
support condition under curved walls in order to obtain a desired solution as shown in the right part in
figure below.

Figure 111-19
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4.10. Grids

Grids defined in Revit model may be exported to FEM-Design where they will be recognized as
Axes. Grids are exported with following assumptions:

- If the option to Export Grids (Figure 111-23) is selected, all the grids will be exported to FEM-
Design.

- The exact length of the each grid is exported.

- All the grids are always exported into 00.000 m level in FEM-Design.

- Names of the grids are not exported. Each axis in FEM-Design will receive a new number
based on the order of grid creation in Revit, as shown in Figure 111-20. If necessary,
renaming can be performed in FEM-Design.

(1a) (1b) 1) (2)

Revit FEM-Design |
B -—L——A) | | ()
| EXPORT ! |

| |

| |

= ! |

| |
— B ! =-H)
uy | | P

| |

[ |

Figure 111-20

In FEM-Design only straight line axes are allowed. Therefore,

- Multi-Segment Grid after export from Revit to FEM-Design will be replaced with a number of
straight line axes equivalent to number of segment.

- curved grid after export from Revit to FEM-Design will be replaced with a straight line axis
between the start and end point of the original curved grid, as shown in Figure IlI-21.

Revit 1) (A) FEM-Design () (3
— P ) s
Vs
/
7
7/
Ve
ya
EXPORT P

! ‘-\1/.
{
|

Figure 111-21
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4.11. Levels

Levels defined in Revit model can be exported to FEM-Design, where they will be recognized as
Storeys.

Levels are exported with following assumptions:

- If the option to Export Levels is selected (Figure 111-23), all the levels will be exported to
FEM-Design.

- Name of the levels are exported to FEM-Design.

- Size of the Storey in FEM-Design is calculated based on the placement of most outer
elements in the Revit model and included as a Horizontal size of building in the Storey
dialog, as shown in Figure 111-22.

- Levels cannot be exported if no elements are created in the Revit model because size of a
storey cannot be generated.

FFL 8.300
Level 4

‘e,
ey,

Revit e _ FEM-Design
= -
Voot see of hideg ol.. | B8 | x |73
FFL 5.000 | ——
J— — Level 3 . Shrey re | e
: ==, s im0 amn
FFL 3.000 .
o o Levei2 LEXPORT L5,
f
= Cancel
e,
A,
FFL 0.000
— _ AN Level 1
Figure 111-22
r ‘ ~
l StruXml Export =NREN X
I—I—‘. : Code Standard | Eurocode (MA: Danish -
Export | Materials | Sections pde Standar ( ) |
Export Scope Additional
Grids [T] Export only selected ["] Foundatiens as supports
Levels [T] Export beamn eccentricity
Loads
f
Figure 111-23

4.12. Loads and load cases

In order to export loads and load cases one should select the Loads to be exported in the StruXml
Export dialog, as shown in Figure I11-23.

4.12.1. Load cases

If the Export Loads option is selected, all Load Cases existing in Revit will be exported to FEM-
Design (including those loads cases that do not contain any loads assigned).
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The only property of the load case that is exported from Revit to FEM-Design is a Name. Definition of
Nature and Category is not relevant for the export to FEM-Design.

Structural Settings @

Symbolic Representation Settings | Load Cases | Load Combinations | Analytical Model Settings I Boundary Conditions Setﬁngsl

Load Cases

Name Case Number Nature Category - ’ Duplicate ]

Dead load Dead Dead Loads
Live lead Live Live Loads
Wind load X Wind Wind Loads
Wind Wind Loads

Wind load ¥
Snow load Snow Snow Loads -

[, S WY Y
(SR NV

Load Natures

Name o Add

Dead

Live

Wind

Snow

Roof Live
Accidental
Temperature

oo~ | | B | =

Seismic

[ oK ][ Cancel H Help ]

Figure 111-24

Each of the Load Cases exported from Revit, in FEM-Design will be assigned with the Type:
Ordinary that is suitable to any kind of load nature.

Example of loads cases defined in Revit (Figure 111-24) and exported to FEM-Design is shown in
Figure 111-25.

i "

7| Load cases @
Mo Mame Type Duration dass -
(EM 1995 1-1)
1 Dead load Ordinary Permanent
2 Live load Ordinary Permanent
3 Wind load X Ordinary Permanent
4 wind load Ordinary Permanent
5 Snow load Ordinary Permanent
O

Figure 111-25

It is user’s responsibility to decide which of the cases will additionally contain self-weight of
structural elements. It can be done by changing the load case Type from Ordinary to +Struc.
%) Dead load.
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.~ 'y

B Load cases 3 |
Mo Mame Type Duration dass < [ Ok
(EM 1995 1-1)
1 Dead load +5truc, dead load v]Permanent [ Cancel ]
2 Live load Ordinary Permanent
3 Wind load X Ordinary Permanent [ Import [ Export = ]
Figure 111-26
4.12.2. Loads

Following Load types are exported from Revit to FEM-Design:

- Point Load

- Line Load

- Areaload

- Hosted Point Load
- Hosted Line Load
- Hosted Area load

The example on how the loads are exported from Revit to FEM-Design is shown in following Figures.

Figure I11-27 shows a vertical force of 1kN is applied to a column in Revit. The value of the force is -
1kN so the force acts downward. The force is applied into a load case: Dead load.

— >y © Properties (=]
Point Loads
Paint Load 1 N
Point Loads (1) -] Edit Type
Identity Data ]
Description
Comments
Phasing ]
Phase Created Mew Construction
Phaze Demeolished Mone
Structural Analysis ]
Iz Reaction [l
Load Caze Dead load (1)
Orient to Project
Fx 0.00 kM
Fy 0.00 kM
Fz -1.00 kN
I 0.00 kM-m
My 0.00 kM-m
Mz 0.00 kM-m
Figure 111-27

Figure 111-28 shows how the model looks like after exporting it to FEM-Design.
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RC design
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Steel design
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Load case, combination & group Force Temperatur... Stress Support motion Dynamic |
5 Hale@06 0|00 | EEEEE: . /O0COOE
Eurocode {MA: Danish)
Direction is parallel
with global Z axis
4 /
o
O Point load
\ — V2l ettt -]
/ l FEN..... h
i 2=
LY

Figure 111-28

Positive direction

The load value is —1 kN, as defined in Revit. The correct direction of the load is preserved by setting
a positive direction (with the global Z axis) that is consistent with the positive direction of Revit

coordinate system. The load is assigned to a corresponding load

case Dead load.

If more force components is assigned into one point load or one surface load, the visible force in
Revit will be displayed as resultant force, as shown in Figure [11-29.

Point Loads
Paint Load 1 ™
Point Loads (1) - | B3 Edit Type
Identity Data A
Description
Comments :
Phasing H
Phase Created | New Construction
Phase Demalished i None
Structural Analysis H
Is Reaction
Load Case Dead load (1)
Orient to Project
Fx 1.00 kN
Fy 0,00 kN
Fz -1.00 kN
M 0.00 kM-m
My 0.00 kN-m
Mz 0.00 kN-m
[ || other #
MNature Dead
Figure 111-29

After exporting it to FEM-Design, the point (or surface load) will be divided into separate
components. So, the column from figure above will be loaded with a force of 1kN acting in the X —

direction, as shown in Figure I11-30.
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Fx = 1 kN (positive direction)

Figure 111-30
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5. Export from Revit to FEM-Design

Before exporting a model from Revit to FEM-Design, make sure that:

- all the elements you wish to export have analytical model enabled,

- the analytical model of the structure is consistent and is arranged the way you want it to be
exported to FEM-Design,

- all the elements you wish to export have a structural material assigned.

If the analytical model is prepared, proceed with the Export StruXML command that is placed in the
StruXML panel in the StruSoft tab in Revit.

[ Architecture ) structure) ) Systema)ins=t| Annotaie)| Anahze| Massing 2 sitel Collabaraie) View! ) Manage D Addinal| Strusoft

= @ © Ak

Analytical Material Connection = Guid | Export | Import
Madel Status Search J5truXmml |StruXml

Tools StruXML

Figure 111-31

Upon choosing the Export StruXML command, a Code dialog shown in Figure I1I-32 will appear.
Before exporting model to FEM-Design, it is necessary to select one of the design codes. Chosen
code and national annex will influence the material and sections library that will be used for mapping.
After choosing the desired code standard, check Set as default box, if you want to save this choice.

f 5 Code @1 R | Code @1 f i Code @1

4

[Code independent v] Code independent [Eurocode {(NA: Danish) vl

Code independent
Eurocode Set as default

Eurocode (NA British)
0K Eurocode [N.ﬁ. Danish) oK
Eurocode (MA: Finnish)
e s Eurccade (MA: German) F‘ ~
Euroccode (MA: Hungarian)
Eurgcode (MA: Narwegian)
Eurocode (MA: Swedish)
Eurocode (MA: Polish)

D Set as default

Figure 111-32

Upon pressing OK in the Code dialog, a StruXML Export dialog will appear, as shown in Figure
11-33.

R StruXml Export - a >

Code Standard | Eurocode ~
Export | Materials | Sections ode Standart

Export Scope Additional
Grids. [] Export only selected [] Foundations as supports.
Levels [] Export beam eccentricity
[] Loads
Unmapped sectians
Ci\Users\lwona\AppData\Roaming\StruSoft\Interop\Revit\Project  struxml = Export Report
Figure 111-33
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5.1. Exporttab

In the Export tab of a StruXML Export dialog user can:

- change the previously chosen Code Standard,

- decide if to export Grids, Levels and Loads,

- decide if to export Unmapped sections,

- decide if to export only selected elements (check Export only selected)

- decide if foundation elements should be exported as supports (check Foundation as
Supports),

- Decide if beams eccentricity should be exported (check Export beams eccentricity)

- see the list of warnings (orange bullets) and errors (red bullets), as well as export results
listed in the status window,

- export the model to struXML file,
- see the Export Report (that becomes active when the export is done).

R StruXml Export — O b
P

Export | Materials | Sections Code Standard | Eurocode v
Export Scope Additional

Grids Export only selected Foundations as supports

P y pp
Levels [] Export beam eccentricity
[ Loads

Unmapped sections

ChUsers\lwona\AppData\Roaming\ StruSoft\Interop\Revit\Project1.struxml |Z| Export Report
Figure 111-34

5.1.1. After launching StruXML Export dialog there are no warnings about unmapped
elements, as shown in Figure [11-34.

It means that all the materials and profiles used in your current project have already been mapped
and saved before, and no mapping is needed. However, it is recommended to go to Materials and
Sections tabs in order to check and approve the previously saved mapping.

In this situation, the procedure is as follow:

1. Inthe Export tab, press an icon with three dots to define location and name of the struxml file.
2. Press the Export button to export the model into struxml file.

When the export is finished, an export status will be displayed in the status window as shown in
Figure 111-35 and the Export Report will become active.
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Go to Paragraph 0 in order to read about meaning of possible warnings and errors. Go to
15} Paragraph 5.6 in order to read more about the Export report.

3. Press Close button to close the dialog.

E StruXml Export

[E=5 E5N =X
E de (MA: Danish -
Export Rhicikalaecian Code Standard | Eurocode (| anish) |
Export Scope Additional
Grids [C] Export only selected [C] Foundations as supports
Levels
Loads

Export started.

o 13 element(s) exported. File saved at 'C\Users\lwona\Desktopinew model. struxml’,

ChUsers\lwonat\Desktophnew model.struxml El[ Export |[ Export Report |

About | Manuall Close |

Figure 111-35

5.1.2. After launching StruXML Export dialog there is a list of warnings about unmapped
elements, as shown in Figure [11-36.

It means that all or some of the materials and/or sections included in the Revit model have to be
mapped to the corresponding materials/sections in FEM-Design.

R StruXml Export

- O X
Export | Materials | Sections Code Standard | Furocode v
Export Scope Additional
Grids [T] Export only selected [T] Foundations as supports
Levels ["] Export beam eccentricity
[[] Loads
[[] Unmapped sections
Unmapped Material: 'Masonry - Concrete Blocks'
Unmapped Material: 'Concrete - Cast-in-Place Concrete - C12/15
Unmapped Material: 'Steel, 43-345
Unmapped Section: 'H-Wide Flange-Column HE100A'
Unmapped Section: 'Concrete-Rectangular-Column 450 x 600mm’
Ch\Users\lwona\AppData'\Roaming'\StruSoftiInterop\Revit\Project1.struxml |Z| Export Report

Figure 111-36
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In this situation, the procedure is as follow:

1. Go to Materials tab and map the listed materials (read more about materials mapping in
Paragraph 5.2).

2. Go to Sections tab and map the listed sections and profiles (read more about sections mapping
in Paragraph 5.3) or chose to export unmapped sections.

3. Go back to Export tab, and if there is no warning left in the status window, follow the procedure
from workflow 1 in order to export the model.

5.2. Materials mapping

In order to map the materials included in the Revit model one should move to Materials tab, shown
Figure 111-37. The dialog is divided into two parts: Revit materials in the left part and FEM-Design
materials in the right part.

E StruXmil Export l =NASN X
E de (MA: Danish v
Materiale | Sections Code Standard | Eurocode (| anish) |
Only current items, [ Apply | [ Load FEM-Design library |
Concrete (2) Concrete (9)
Steel (1) Timber (28)
General (1)
Steel (&)

[ Export Mapping |
[ Import Mapping | [%‘
About | Manual | Close |

Figure 111-37

Only current items

You can decide if you want to see (and map) all the materials from the Revit model library or only
those that are currently being used in the model. Only current items option is always checked by
default. Uncheck it in order to see all the materials from in the Revit library.

In the left window materials, based on their Revit category: Concrete, Metal, Wood, are sorted into
following groups: Concrete, Steel, and Timber. Material of any other category than Concrete, Metal,
and Wood will be sorted under group Unassigned.

Mapping procedure

1. Click on the small triangular next to the material category to open a drop down list of materials to
be mapped within this category and select one of the materials. Any material that has to be
mapped will be displayed in red. Any of material that have already been mapped before will be
displayed in black.

2. Find a corresponding material in the FEM-Design library in the right part of the dialog. Click on

the small triangular next to the material category to open a drop down list of available materials

from the FEM-Design library and select desired material.

Press the Map selected item button. Material that has just been mapped turned black.

4. In order to save the material mapping (and update the warning list in the status window in the
Export tab) press Apply.

w
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Unmapping procedure

- If you wish to unmap any of the previously mapped materials, select the material in the Revit
materials window and press the Unmap Selected Item button.

- If you wish to unmap all of the previously mapped materials, do not select any material — just
press the Unmap All Mapped Items button.

R StruXml Export SNICN X )
E de (NA: Danish -
Bxport | Materials | Sections Code Standard |Eurocode | anish) |
Only current items. Apply l Load FEM-Design library |
4 Concrete (2) 4 Concrete (9)
Concrete, Cast-in-Place - C15
Concrete, Cast-in-Place gray C16/20

4 Steel (1) C20/25
Steel, 43-275 50 C25/30

C30/37
(35745
C40/30

AG/EE

5 StruXml Export - - =SB |-
E de (NA: Danish, -
Voicnak Code Standard | Eurocode | anish) |

E Only current items. [ Apply ‘ I Load FEM-Design library |

E. 4 Concrete (21 4 Concrete (9)

Concrete, Cast-in-Place - C15: C12/15 C12/15

Concrete, Cast-in-Place gray Cla/20
Steel (1) a@l 5 C0/s

— €25/30

C30/37

C35/45 -

Export Mapping |
Import Mapping | @ 6

oo Cawe )
Manual ‘ Figure 111-38

Load FEM-Design library

If you added additional materials into FEM-Design materials library and you wish to perform mapping
into those materials, you need to update the default FEM-Design library in the StruXML Export dialog
to the desired one. The code of the new materials library imported from FEM-Design has to be
consistent with the chosen Code Standard in the StruXML Export dialog.

The procedure is as follows (shown in Figure 111-39 and Figure 111-40):

In FEM-Design go to the Default settings of e.g. Colum.

Go to Material tab.

Press the Export... button.

Chose Material library (*.struxml) in Save as type, find a location and name the library.

Chose Save button.

Go back to the Materials tab in the StruXML Export dialog and press Load FEM-Design library.
Find and select the desired struXML file.

7. Press Open button.

ovA~wDE

 Remember to always load the current FEM-Design library. This will prevent from mapping into
y a material that may not exist in the current library used in FEM-Design.

Press Reset button in order to reset the materials library to the default one.

Export / Import Mapping
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Once performed materials mapping can be saved to struXML file using Export Mapping button. Use
Import Mapping button in order to load mapping from struXML file.

Column =
S0t Mt LD ‘
I 1
@ 1 Beam/Column properties L=
A
GEneraI| I Sectlun| L End mmnwsl @ Material | 2
T
Library - | | Application data
- Concrete
c1ay15 Utimate  Acc. /Seis.
cls/20 = | cammamo...... 110 1.00 ﬂ
~C20/25 >
~C25/30 : £ Save As [
~C30/37 Gamma M2...... 135
-~ C35/45 [= v Libraries » Documents » v [ 43 || Search Documents F)
GO~ o Bl |
cas/ss Organize ~ = @
C50/60
£ Steel B . - "
S 7t Favorites Documents library Arangeby:  Date modified =
s B Deskiop Includes: 2 locations
5355 4 Downloads Name Date modified Type
5420 i [ Documents
— 7 Drophox No items match your search.
ews, [ oaty ] ["oeee ] [anpart.. ) [Egort.. | o
3 " Libraries
[Z| Documents
f & Music
=] Pictures
H videos
sl [} »
File name:  Material Library DA -
Save as type: Material library, (fdimat) ~|
4 (Materialin e
+ Hide Folders 2
5
Figure 111-39
r 3
L StruXml Export | = | = & |
-—'—‘. . Code Standard | Eurocode (NA: Danish ]
it | Materials | Sections o standar ( ) T
Only current items. Apply 6 I Load FEM-Design library I | Reset |
4 Concrete (2) 4 Concrete (9) -
Concrete, Cast-in-Place - C15: C12/15 C12/15
Concrete, Cast-in-Place gray > C16/20
¢ Steel (1) o ‘ C20/25
— £I5430
F Y
R Open ‘ - -3
@i iv|@ » Libraries » Documents » - |6,|| Search Documents ,O|
Organize v = v i ®
— W Favorites Docu... Arrange by:  Date modified =
P M Desktop
Impert Miy 8 Downloads Name
@ Documents
4+ Dropbox 4 Today (1)
— | 7] Material Library DA
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@ Documents
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[ Pictures

EE videos

File name: Material Library DA

~ [ Struxmi Files (".strumi)

)

7 Lo I |

Cancel ]

=
Figure 111-40
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5.3.  Sections mapping

In order to map the sections one should move to Sections tab shown in Figure IlI-41. The dialog is
divided into two parts: Revit sections in the left part and FEM-Design sections in the right part.

R StruXml Export l =HAE ﬁl
E de (MA: Danish -
Sections Code Standard | Eurocode (| anish] |
Only current items, Apply | [ Load FEM-Design library |
Sections (3] Concrete sections (3]

Steel sections (21)
Timber sections (4)
Hollow Core (1)

[ Export Mapping |
[ Import Mapping | %‘
About | [ Manuat | Close |

Figure 111-41

Only current items

At a start you can decide if you want to see (and map) all the sections from the Revit model library or
only those that are currently being used in the model. Only current items option is always checked by
default. Uncheck it in order to see all the sections and profiles from in the Revit library.

In the left window Revit sections are listed without being grouped to any category.

Mapping procedure

1. Click on the small triangular next to the Sections to open a drop down list of sections to be
mapped and select one item. Any section that has to be mapped will be displayed in red. Any of
section that have already been mapped before will be displayed in black.

2. Find a corresponding section in the FEM-Design library in the right part of the dialog. Click on
the small triangular next to the section category to open a drop down list of available sections
from the FEM-Design library and select a desired one.

3. Press Map selected item button. A section that has just been mapped will turn black.

4. In order to save the sections mapping (and update the warning list in the status window in the
Export tab) press Apply.

Unmapping procedure

- If you wish to unmap any of the previously mapped sections, select the section in the Reuvit
sections window and press the Unmap Selected Item button.

- If you wish to unmap all of the previously mapped sections, do not select any section — just
press the Unmap All Mapped Items button.
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R | StruXm Export = | B o
Export | Materials,| Sections Code Standard | Eurocode (WA: Danish) -
Only current items. 4 [ Apply l I Load FEM-Design library 1
4 Sections (3] 400:850
Concrete-Rectangular-Column 450 x 600mm | 4 400:000
UB-Universal Beams-Column Uss58x 8510 /6 3 400:1000
UB-Universal Beams UB305x102x25 400:1200
f 450:500
450550
sosoo] P -
150650 A
450700
R StruXml Export — =AREN X
s e ]
‘ Export | Materia\sl Sections | -adestandard w‘
- Only current items. Apph Load FEM-Design libra
[j o PPY 2] y
4 Sections (3) 4005850
Concrete-Rectangular-Column 450 x 600mm : Rectangle 450%600 400900
UE-Universal Beams-Column UB838x292:1 70 40051000
Abor UB-Universal Beams UB305:x102x25 4001200
5 450x500
S | 450:550
450x600 a
o2 4504650 B
450700
450750
450,800
450x850
450,900
45051000 .
g
Export Mapping
Import Mapping 2
About Manual Close

Figure 111-42

Load FEM-Design library

If you added additional sections into FEM-Design sections library and you wish to perform mapping
into those sections, you need to update the default FEM-Design library to the desired one. The code
of the new sections library imported from FEM-Design has to be consistent with the chosen Code
Standard in the StruXML Export dialog.

The procedure is as follows:

In FEM-Design go to the Default settings of e.g. Colum.

Go to Sections tab.

Press the Export... button.

Chose Sections library (*.struxml) in Save as type, find a location and name the library.

Chose Save button.
Go back to the Sections tab in the StruXML Export dialog and press Load FEM-Design library.

Find and select the desired struXML file.
7. Press Open button.

o0 A~wWNRE

) Remember to always load the current FEM-Design library. This will prevent from mapping to a
= section that may not exist in the current library used in FEM-Design.

Press Reset button in order to reset the materials library to the default one.

Export / Import Mapping

Once performed sections mapping can be saved to struXML file using Export Mapping button. Use
Import Mapping button in order to load mapping from struXML file.
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5.4. Export unmapped sections
A new option has been introduced in the StruXML Export that allows for exporting unmapped
section.

In previous versions of the StruXml StruSoft Add-In, both all the materials and sections had to be
mapped to corresponding objects from FEM-Design library, otherwise elements with unmapped
material or section were not exported.

From now on, it is possible not to map the sections (the materials still have to be mapped) and let the
StruXML StruSoft Add-In create them automatically in FEM-Design.

- 1 - A . e,

R StruXml Export — O ot
Export | Materials | Sections Code Standard | Eurocode (NA: Swedish) N
Export Scope Additional

[] Grids ] Export only selected [T] Foundations as supports I
[ Levels [] Export beam eccentricity i
[7] Loads £

[] Unmapped sections -l

Unmapped Section: 'Concrete-Rectangular-Celumn 430 x 600mm’
Unmapped Section: 'Concrete-Rectangular Beam 200 x 400mm’
Unmapped Section: 'Concrete-Rectangular-Column 300 x 400mm’
Unmapped Section: 'H-Wide Flange-Column HE2004'

Unmapped Section: 'H-Wide Flange Beams HE2004'

Unmapped Section: 'H-Wide Flange Beams HET004'

It is possible not to map any section, or map only some sections, and let the Add-In create the rest,
as shown in the example below.

R StruXml Export - O X

Export | Materials | Sections Code Standard | Eurocode (NA: Swedish) w

Only current items. Apply | | Load FEM-Design library Reset
4 Sections (6) Concrete sections (3)
Concrete-Rectangular-Column 430 x 600mm : Rectangle 450x600 Steel sections (21)
Concrete-Rectangular Beam 200 x 400mm : Rectangle 200400 Timber sections (4)
Concrete-Rectangular-Column 300 x 400mm Hollow Core (1)
H-Wide Flange-Column HE200A

H-Wide Flange Bearns HE2
H-Wide Flange Bearns HE1004

| Export Mapping |
[ ImportMapping |

In the Export tab, simply chose to Export unmapped sections (when this option is chosen, the list of
warnings about unmapped sections will disappear).
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R StruXml Export — O ot
P

Export | Materials | Sections Code Standard | Eurocode (NA: Swedish) =

Export Scope Additional

[] Grids [T] Export only selected [T] Foundations as supports
[] Levels [] Export beam eccentricity
[] Loads

Unmapped sections

Ch\Users\lwona\Desktop'\Export from Revit to FEM-Design - Sample model.struxml D Export Report

In FEM-Design, the unmapped Revit sections are listed under Used sections, and are named as the
sections in Revit.

N
mr
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[] Apply default physical alignment
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\!‘
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Ganera\ I Section h_‘ End conditions [o5) Materia ﬁ{égiﬁ‘f?)gr : A':'"v 47
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~ 300 x 400mm (g - E‘Eggmm) © 44» /. /

New > Modify Delete Import... Export....

PN

l
/

; ,/L.-‘v\
S
N

r

oK Cancel

\ Keep in mind that if you choose to export unmapped sections, new sections will be created in
) FEM-Design, even though similar sections exist in FEM-Design library. If you want your Revit
object to have the original FEM-Design sections, use the regular mapping procedure.

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved. Page 32



In case of an attempt of export unmapped sections that do not have a constant section (examples

shown below) the Add-In will send a warning that such section cannot be exported (since it cannot
originally exist in FEM-Design).

R StruXml Export

— d x
Export | Materials | Sections Code Standard | Eurocode v
Export Scope Additional
[ Grids [] Export only selected [] Foundations as supports
[] Levels [] Export beam eccentricity
[] Loads

Unmapped sections

Export started.

@ |['Beam' 'CB460X28.3' '347280" failed to export with issue: 'Section is not constant,”
[ ]

‘Beam’ '300:400-Double Sides Cut' '347312" failed to export with issue: 'Section is not constant.'
Mo elements exported.

C:\Users\lwona'\Desktop\asymmetric sections.struxml

About || Manual
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5.5. Warnings and errors

Here is a list of all possible warning and error messages that can appear while using the Revit to
FEM-Design StruXML Add-In:

Warning: Unmapped Material: “Name of the material from Revit”

Explanation:  This warning may appear in the status window after launching StruXML Export dialog.
It only warns that there are some materials in the Revit model that have not been
mapped yet. The warning will disappear after the material is mapped and the material
mapping is confirmed with the Apply button.

5 StruXml Export El@
Export [l Code Standard | Eurccode (MA: Danish) vl
Export Scope Additicnal
: i [T] Export only selected [T] Foundaticns as supports
Levels
[ Loads

| Unmapped Material: 'Steel, 45-345'

ChUsers\lwona\Desktop\new model.struxml E| Export |
About | Manual | Close |
Figure 111-43
Warning: Unmapped Section: “Name of the section from Revit”

Explanation:  This warning may appear in the status window after launching StruXML Export dialog.
It only warns that there are some sections in the Revit model that have not been
mapped yet. The warning will disappear after the sections are mapped and the
sections mapping is confirmed with the Apply button.

R Struxml Expart =N EoR (<3
Ei de (MNA: Danish
Export | Materials | Sections Code Standard | Eurocode | anish) v|
Export Scope Additional
[¥] Grids [7] Export only selected [] Foundations as supports
Levels
] Loads

|Unmapped Section: 'H-Wide Flange-Colurmn HELDOA'

ChUsers\lwona'\Desktopnew model. struxml| [| Export |
About | Manual | Close |
Figure l11-44
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Warning: Element: “Type” "Number® can’t export eccentricity.

Explanation:  This warning may appear in the status window after exporting a beam section for
which eccentricity settings could not be exported. The eccentricity configuration that
cannot be exported to struxml is when the start and end part of the analytical beam are
not the same. Read more in Chapter 4.7.

r‘ StruXml Export E@ﬂ“
m Code Standard | Eurocode (NA: Danish) -]
Export Scope Additional
[7] Grids [T Export only selected ["] Foundations as supports
[T Levels Export beam eccentricity
[] Loads
[+] Export started.
‘Bearn’ '300 x 600rmm’ '159855' can't export eccentricity.
© [1 element(s) exported. File saved at 'C:\Users\lwona\ Desktop\Project.struxml'.
C\Users\lwona\Desktop\Project.struxml E]
Figure 11-45
Warning: Element: “Type” "Number* column is slanted.
Explanation:

This warning may appear in the status window after exporting a column that is slanted.
This is to warn the user in case a slanted column was just a modeling mistake.

i Y
IR StruXml Export Elﬂlﬂ
Export | Materials | Sections Code Standard | Eurocode (MA: Danish) v]
Export Scope Additional
[T Grids [T Export only selected [T] Foundations as supports
[T Levels ["] Export beam eccentricity
[T Loads
O |Export started.
'Column' "HEL00A" '159898" column is slanted.
element(s) exported. File saved at 'C\Users\lwona'\Desktop'\Project. struxml'.
0 [1a (s) d. Fil d at 'Ch\Users\k Desktop'Proj I
C\Users\lwona'Desktop'\Project.struxml E] Export Report
\

Figure I11-46
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Error: The code standard of the file and application differ.

Explanation:  This error will appear if you try to Load FEM-Design library that has a different Code
Standard than the chosen Code Standard in the StruXML Export. Both the code
standards have to be consistent in order to perform a valid mapping.

E StruXml Export = | B &
Materials | Sections Code Standard [Eurocode(NA: British) vl
Only current items. [ Apply l [ Load FEM-Design library l [ Reset l

Concrete (9)
Timber (28]
General (1)
Steel (6)
Invalid data l&]
Export Mappi
Impert Mappil I I The code standard of the file and and application differ.
eyt |
oK
Figure 111-47
Error: There are no structural elements in the document, therefore levels cannot be exported.

Explanation:  This error will appear if you try to Export Levels but there are no elements in the Revit

model. This is not possible as the size of the Storey in FEM-Design cannot be then
calculated if there are no elements in the Revit model.

i StruXml Export

[F=5oh =X
E de (NA: Danish -
Export | Materials | Sections Code Standard | Eurocode anish) l

L

Export

A am_

[V]:Grids [¥] Levels ["] Selection ["] Foundations as Supports
[C] Loads

Export started.

. There are no structural elements in document, therefore levels cannot be exported.

ChUsers\lwona\Desktophtest2 struxml E]

(Ao ) (L Mansal

Figure 111-48

Error: “Element type” “Type” "Number* failed to export with issue: ‘Lack of analytical model’
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Explanation:

Error:

Explanation:

Error:

Explanation:

This error will appear after an attempt to export a Revit model that includes an element
that do not have analytical model enabled. Elements with no analytical model cannot
be exported to FEM-Design. This will warn you about it and give you a chance to
correct your model and repeat the export.

In case there are some elements that should not be exported to FEM-Design and
therefore, they do not have analytical model enabled (e.g. partition walls), this error
can then be ignored.

R struxmi Export [F=H(ESH =5
E de (MNA: Danish -
Export | Materials | Sections Code Standard | Eurccode ( anish) |

Export Scope Additional

Grids [C] Export only selected [C] Foundations as supports
Levels

[ Loads

Export started.
@ |'Column' 'HEL00A' '148698' failed to export with issue: 'Lack of analytical model.’
° 4 element(s) exported. File saved at 'C:\Users\Iwona\Desktop\new model.struxml'.

Ch\Users\lwona\Desktop\new model.struxml E| Export | Export Report |
About | Manual | Close |
Figure 111-49

“Element type” “Type” "Number® failed to export with issue: ‘No structural material
assigned to it’

This error will appear after an attempt to export a Revit model that includes an element
that do not have a structural material assigned to it. If a structural material is set to be
<By Category> it cannot be exported to FEM-Design. This will warn you about it and
give you a chance to correct your model and repeat the export.

This kind of error may appear only for elements that have analytical model enabled. In
case there are elements in your Revit model that are not meant to be exported and
therefore, do not have analytical model and structural material assigned, you will first
receive information about lack of analytical model in those elements.

R struml Export [E=H E=H 5
Ei de (NA: D h,
Export | Materials | Sections Code Standard |Eurocode (| anish) v|
Export Scope Additional
[ Grids [7] Export only selected [”] Foundations as supports
[ Levels
[] Loads

Export started.
'Floor' 'Generic 300mm' '148682" failed to export with issue: 'No structural material assigned to it.'
p g
No elements exported.

C\Users\lwona'\Desktop'test2.struxml El Export Report |
About || Manual | Close |
Figure 111-50

Element: “Type” "Number*® failed to export with issue: ‘Material has not been mapped

This error will appear if the warning about unmapped material has been ignored and
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the export was performed anyway. Element without mapped material cannot be
exported to FEM-Design.

R Struxml Export [F=H(ESH %5
E de (NA: Danish -
Export | Materials | Sections Code Standard | Eurocode (| anish) |
Export Scope Additional
[T Grids [C] Export only selected [C] Foundations as supports
[ Levels
[ Loads
Export started.

@ |'Column' 'HEL00A' 148711 failed to export with issue: 'Section has not been mapped.’
Mo elements exported.

ChUsers\lwona'\Desktophtest2.struxml [:| Export Report |

About | Manual | Close |
Figure I11-51
Error: Element: “Type” "Number* failed to export with issue: ‘Section has not been mapped’

Explanation:  This error will appear if the warning about unmapped section has been ignored and

the export was performed anyway. Element without mapped material cannot be
exported to FEM-Design.

R struxml Export felie =
E de (NA: Danish -
Export | Materials | Sections Code Standard | Eurocode (| anish) |
Export Scope Additional
[T Grids [T] Export only selected [T] Foundations as supports
[E] Levels
[ Loads

Export started.

olumn ailed to export with issue: "Section has not been mapped.
@ |ca ' 'HEL00A" 148711 failed P ith i 'Section h b pped.'
Mo elements exported.

ChUsers\lwona\Desktophtest2.struxml

Export Report |

About | Manuall Close |

Figure I11-52

u Double click on the warning message in order to zoom into the element with an error.

5.6.  Export report

After a Revit model is exported to struxml, an Export Report button will become active In the StruxXml
Export dialog.
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ChUsers\wona\Desktop'\test2 struxml Export Report |

About || Manual | Close |

Figure 111-53

Upon pressing the Export Report button, the Extended Report dialog will appear. Report is based on
listing of elements in three groups. User can decide according to which criterion the elements should
be listed in each of the groups.

One can chose between:

- Exported: elements are grouped based on the fact if they were successfully exported or not.

- Name: elements are grouped by the elements group name, e.g. Beam, Column, Grid line, etc.
- Type: elements are grouped by the type of the family instance.

- ID: elements are grouped by the ID number.

- Message: elements are grouped by the type of the message / warning message.

Upon clicking in the small triangular symbol next to each group of elements listed in the report, this
group can be minimized. Three different examples are presented below:

Exported > Name > Type.

E Extended Report El@

Group by 1 Group by 2 Group by 3 Other
Exported v| [Name v| [Type - Save to file |

4 Exported (34)
rl Beam (8)
250 x 500mm (6)
4 400 x 800mm (2)
‘Bearmn’ ‘400 x 800mm’ "134070" successfully exported
'‘Beam’ '400 x 800mm’ "157313" successfully exported
Column (20)
Floor (4)
Grid line (9)
Isolated Foundation (2)
Level (5)
Line suppaort (9)
Paint support (4)
Wall (32)
Wall Foundation (1)
4 Mot exported (16)
4 Wall (18)
4 Exterior - Brick on Mtl, Stud (4)
"Wall' 'Exterior - Brick on Mtl, Stud’ 154635 failed to export with issue: ‘Lack of analytical model.’
"Wall' 'Exterior - Brick on Mtl. Stud' '157317" failed to export with issue: "Lack of analytical model.’
"Wall' 'Exterior - Brick on Mtl, Stud’ 157414’ failed to export with issue: ‘Lack of analytical model.’
"Wall' 'Exterior - Brick on Mtl, Stud’ '157511" failed to export with issue: ‘Lack of analytical model.’
Interior - Blockwork 100 (12)

Figure 111-54

Figure I1I-54 shows an example of how the report can be arranged. In the first group, elements are
grouped by Exported into exported (94 elements) and not exported elements (16). Then elements
are grouped by Name. There are 8 beams exports, 20 columns, 4 floors, 9 grid lines, etc. There are
also 16 walls that were not exported. Finally, the elements are grouped by Type.
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We can see that out of 8 beams that were exported, 6 of them were of a type 250 x 500mm and 2 of
them 400 x 800mm, etc. We can also see that there were two types of walls that were not exported
and the reason for that was the lack of analytical model.

Name > Exported = Type.

Figure I11I-55 shows another suggested way of arranging the report (of the same model as in the
previous case).

Elements in a first place are grouped by name. Afterward, they are split into elements of this group
that were exported and those that were not. In the last step, they are divided into types. For
instance, we can see there were 48 walls, out of which 32 were exported and 16 were not exported
due to lack of analytical model. We can also see how many walls of which type were and were not
exported.

R Extended Report EI@

Group by 1 Group by 2 Group by 3 Cther
Name - | [Exported - | Type - | Save to file |

Beam (8)
Colurmn (20)
Floor (4)
Grid line (9)
Isolated Foundation (2)
Level (3)
Line support (9)
Point support (4)
4 Wall (48)
A Exported (32)
Exterior - Brick on Mtl. Stud (4)
Generic - 250mm (28)
4 Not exported (16)
A Exterior - Brick on Mtl. Stud (4)
‘Wall' 'Exterior - Brick on Mtl. Stud’ '154635" failed to export with issue: "Lack of analytical model.’
‘Wall' 'Exterior - Brick on Mtl. Stud’ '157317" failed to export with issue: "Lack of analytical model.’
‘Wall' 'Exterior - Brick on Mtl. Stud’ '157414’ failed to export with issue: "Lack of analytical model.'
"Wall' 'Exterior - Brick on Mtl. Stud’ '157511" failed to export with issue: "Lack of analytical model.'
Interior - Blockwork 100 (12)
Wall Foundation (1)

Figure 111-55

Name - Type - Exported
The last example shows how to arrange elements if you want to see how many elements of a given
type were exported and how many were not.

In the Figure 111-56, we can see that there were 8 walls of a given type, 4 of them were exported and
4 of them failed due to lack of analytical model.
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i Extended Report

Group by 1 Group by 2

Group by 3

Name [Type

M |

[ Exported v

Cther

[F=5[ECR (<"
Save to file |

Eeam (8)

Column (20)

Floor (4)

Grid line (9)

Isolated Foundation (2)

Level (3)

Line support (9)

Paint support (4}

4 Wall (48)
4 Exterior - Brick on Mil. Stud (8)

4 Exported (4)
"Wall' "Exterior - Brick on Mtl
"Wall' "Exterior - Brick on Mtl

4 Not exported (4)

Generic - 250mm (28)

Interior - Blockwork 100 (12)
Wall Foundation (1)

"Wall' 'Exterior - Brick on Mtl.
"Wall' 'Exterior - Brick on Mtl.
‘Wall' 'Exterior - Brick on Mgl
"Wall' "Exterior - Brick on Mtl.,

. Stud' 150470 successfully exported
. Stud' '157261" successfully exported
"Wall' 'Exterior - Brick on Ml
‘Wall' 'Exterior - Brick on Mgl

Stud' '157358" successfully exported
Stud' '157455" successfully exported

Stud' '154635" failed to export with issue: ‘Lack of analytical model.’
Stud' '157317" failed to export with issue: "Lack of analytical model.’
Stud' '157414° failed to export with issue: "Lack of analytical model.’
Stud' '157511" failed to export with issue: "Lack of analytical model.’

Save the report

Figure 111-56

Upon pressing the Save to file button, one can save the generated report into txt file. The .txt file can
be nicely open in WordPad / Word or any Internet browser. We do not recommend opening it in
Notepad, as the structure of the report is not preserved.

In order to open the .txt file in other instance than Notepad, right click on the file and chose Open
with. Then select the desired program (WordPad, Word, Internet browser, etc.). Be aware that when
you export the report into a file, all the groups will be maximized displaying all elements listed below
each group. However, you can easily modify the report in the text editor and remove the
unnecessary lines before printing the report.

Figure 111-57 shows how the exported report can look like, when opened in the Internet browser.

Exported (99)

Beam (8)
258 x 5eemm (6)
-l- 'Beam' "258 x S@88mm° '154185°
"Beam” "258 x S@88mm" "157315°
'Beam' "258 x S@6mm" ‘157418
"Beam” "25@8 x S@8mm° "157412°
(4] 'Beam” "258 x S@88mm° 157587
'Beam' "25@ w S@8mm' '157583°
486 x Seemm (2)
C) 'Beam” "488 x 308mm° ‘154876
+ 'Beam' "480 x 308mm" '157313°
Column (28)
388 x 3eemm (4)
"Column’ '388 x 388mm" '152688°
"Column’ '3@@8 x 366mm" '157275'
"Column’ '3@88 x 3I@68mm" '157372°
"Column® '388 x 3868mm" '157469°
Figure 111-57

succesfully
succesfully
succesfully
succesfully
succesfully
succesfully

succesfully
succesfully

exported
exported
exported
exported
exported
exported

exported
exported

succesfully
succesfTully
succesfully
succestully

exported
exported
exported
exported
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5.7. Open StruXML

StruXML file containing exported model from Revit has to be open directly in FEM-Design. StruXML
files can only be open in the 3D Structure module of FEM-Design 11 (starting from version
11.01.001) and higher versions.

Procedure is as follows:

1. Open FEM-Design 3D Structure.

2. From the main menu choose: File > Open.

3. Choose StruSoft common structure XML files (*.struxml) in the Files of type and browse for the
desired file.

4. Press Open button.

@ Open @
Loak in: = Libraries - (} 5 ] = El'
r =

<5

Recent Places

=  Documents
- Librar

Jhl. Music
s Library
— " Pictures
E L‘ £ Libran
T
. Videos
[ L e Library

Computer

@

MNetwork

File name: -

Files of type: StruSoft common structure XML file (" stroml) - Cancel

FEM-Design, 30 Structure (*str) L
FEM-Design, Plate [*.pla)

FEM-Design, Wall (*wal)

FEM-Design, 3D Frame (" frm)

IFC files (*.fc)

AutoCAD drawing (*.dwa)

AutoCAD dlawini I".cbdi —
StruSoft common structure XML file " st o

ArchiCAD exchange format (" fdx)

Figure 111-58

6. Limitation and recognized issues

Structural material given to adjacent object

If a single linear object (beam, columns) does not have a valid structural material (is set to <By
Category>), it cannot be exported due to lack of material. Also the Structural material search tool will
recognize it as object without a valid material.

But, in some situations when this linear object is connected (in a certain way) to another object e.qg.
floor that has a valid structural material, Revit will by default apply this material to our linear object.
This is however, not clear from the user interface — our object’s material will still be set to <By
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Category>. In such case, the linear object will not be recognized as one without a material and will
be exported with the material given by the adjacent object.

It is not known to us what the exact situations are and when the adjacent object’'s material will be
given by Revit to a connected object without a material.

Eccentricity issues in export of (some) mono-symmetric profiles

Some of mono-symmetric sections families in Revit (examples shown below) often have a reference
line defined in the middle of section height, which is not a center of gravity of that section.

When such section is exported to FEM-Design with the option to export beams eccentricity, the
center of the gravity is applied correctly, but the eccentricity settings (how a physical section is
located in relation to the beam’s analytical model) is not read correctly due to the difference between
Revit and FEM-Design’s approach.

Example of such is shown in figure below. The physical eccentricity should be set to top, but instead
is placed outside it the section.

[]Use auto alignment (horizontal elements: top of cross-section, all others: center of gravity)

Apply default physi

The same at both ends Start

¥ [m] ...| 0.0000 \
Z [m] ... 0.1250 o

m
1

The solution is to:

- adjust the physical eccentricity manually in FEM-Design,
- or do not export beam’s eccentricity - in such case the physical eccentricity in FEM-Design will
be applied to center of gravity of a section). This is the default option in export settings.
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Mirrored section issue in export of asymmetric and (some) mono-symmetric profiles

Example of asymmetric and mono-symmetric profiles in Revit:

This is how these sections will looks like after importing them to FEM-Design: the sections are
mirrored.

Rotation problem in export of asymmetric and (some) mono-symmetric column profiles

Example of different column profiles in Revit and the result of exporting unmapped sections to FEM-
Design. As visible, the asymmetric and mono-symmetric profiles are not exported with the correct
rotation.

L _
NS

3 _ ~

At the moment we are not able to solve any of the issue, but we will do our best to provide some
solution in one of the coming Add-In releases.
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IV. Workflow: FEM-Design to Revit

The new workflow, import a FEM-Design model into Revit, has been introduced in StruSoft StruXML
Revit Add-In 1.1.001.

It is not recommended to import FEM-Design models created in version earlier than 13 into
struxml. It cannot be guarantee that all files created in older version will be properly recognized

u in Revit and in many cases an Invalid file warning may appear when trying to import such file.

7. Data exchange scope

Following elements can be imported from FEM-Design to Revit using the StruSoft StruXML Revit Add-
In:

Elements:

- Datum elements (axes and storeys)

- Bar elements (beams, columns, trusses)

- Shell elements (walls and plates)

- Profiled plate panels (imported as plates)

- Foundation elements (isolated foundations, wall foundations, foundation slabs)
- Supports

- Loads and load cases

Detailed description on how particular elements are imported, and which properties can be transferred
along with the element, are presented in the following chapters.

7.1. Datum elements

Datum elements in FEM-Design, i.e. storeys and axes can be saved into struxml file and imported to
Revit project.

7.1.1. Storeys

Definition of Storeys is imported to Revit project as levels however, the default Storey name from FEM-
Design is not imported; the imported levels will be called Level 1, Level 2, etc. as shown in the example
in Figure IV-1.

. ] - .
- -1 FEM-Design ~ I IMPORT Revit .
- — — ] “
b s — — - 12000
e
e . . | stores =
7 v
(@Je;q,; 7 Horzontlsize ofbuding ] ... BB __ | x [0
T Ground evel [n] ... 0.000 Cancel - _ Lleveld !;
Pas ///\ 7| sottommostlevel ri .. 0.000 9000
/. %
\@2947 .7, = Storey Height loed =
AT - n] ]
AT ) Eer— o0 000
- LT 2 Storey 2 2,000 6000 Level 3
ey, 2ty s ] —_—— = — —
e 45y s ow
S
< N4
T o, -
= i Level 2 3
T e rsert] [Generate > | [_Dekete ] [ propertes 3000
e =
= =~ -
% —< = -
< o
T >4, // Level 1
- I — ﬂ
// 0
Figure IV-1
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7.1.2. Axes

Axes defined in FEM-Design are imported to Revit Project as grids. The exact length and geometry is
transferred however, axes names are not imported. In Revit grids will be numbered accordingly with the
order of their creation in FEM-Design, as shown in the example in Figure 1V-2.

Figure 1V-2

7.2. Bar elements

Every section and material of bar elements defined in FEM-Design has to be mapped into
corresponding materials and family types in Revit project. Read more about the mapping process in
Chapter 8.4.

7.2.1. Columns

A column element defined in FEM-Design is imported to Revit project as a Structural Column element.
Along with the geometry of a column, following properties are transferred:

- Rotation
- Releases: assigned as Start and End release parameter of analytical column.
- Structural Material: mapping required.

Eccentricity of a column defined in FEM-Design cannot be transferred into Revit project. The
U default position of an analytical column, in relation to physical column, will always be Center.

7.2.2. Beams

A beam element defined in FEM-Design is imported to Revit project as a Structural framing: Beam
element. Along with the geometry of a beam, following properties are transferred:

- Rotation: assigned as Cross-section rotation instance parameter of a physical beam.
- Releases: assigned as Start and End release parameter of analytical beam.
- Structural Material: mapping required.
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- Eccentricity: assigned as y Offset Value and z Offset value instance parameter of a physical
beam.

7.2.3. Truss elements

A truss element defined in FEM-Design is imported to Revit project as a Structural framing: Brace
element. Along with the geometry of a truss element, following properties are transferred:

- Rotation: assigned as Cross-section rotation instance parameter of a physical beam.
- Structural Material: mapping required.

There is no possibility of defining release conditions of a truss element in FEM-Design
therefore, imported braces will be assigned with the default Revit release conditions, i.e. user
defined (start) / pinned (end). There are no eccentricity settings for a truss element in FEM-

y Design therefore, braces will be imported with the default position of the analytical model,
which is center of element.

7.3. Shell elements

Each of the shell elements (plates and walls) has to be mapped separately into corresponding type of a
floor of wall element in Revit. Read more about the mapping process in Chapter 8.4.

7.3.1. Plates

A plate element defined in FEM-Design is imported to Revit project as a Floor: Structural. Along with the
geometry of a plate, following properties are transferred:

- Structural Material: as parameter of a floor type chosen at mapping.
- Eccentricity: one of the three alignment settings from FEM-Design is imported to FEM-Design
as z Projection parameter of an analytical floor element, according to the following rule:
= Top /Left alignment from FD --> z Projection: Top of Slab
= Center alignment from FD --> z Projection: Center of Slab
=  Bottom/Right alignment from FD --> z Projection: Bottom of Slab

Be aware that a manual definition of an eccentricity value for a plate in FEM-Design (e[m])
= cannot be imported along with the plate element.

7.3.2. Walls

A wall element defined in FEM-Design is imported to Revit project as Wall: Structural.. Along with the
geometry of a wall, following properties are transferred:

- Structural Material: as parameter of a floor type chosen at mapping.
- Eccentricity: alignment settings from FEM-Design are imported to FEM-Design as z Projection
parameter of an analytical wall element, according to the following rule:
= Left alignment from FD --> z Projection: Interior Face
= Center alignment from FD --> z Projection: Center of element
*= Right alignment from FD --> z Projection: Exterior Face

Be aware that a curve wall in FEM-Design is modeled as a number of regular walls and this is
(%) also the way it will be imported to Revit.

7.4. Profiled panels
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Profiled plate panels created in FEM-Design model can be saved to struxml as plate elements and
imported to Revit as Floor: Structural. The same rules apply as in case of importing plate elements.
Each group of profiled panels will be exported as one floor boundary.

7.5. Foundations

Each of the foundation elements has to be mapped separately into corresponding type of an isolated
foundation, wall foundation or foundation slab. Read more about the mapping process in Chapter 8.4.
7.5.1. Isolated foundation

An isolated foundation element defined in FEM-Design is imported to Revit project as a Structural
foundation: Isolated element. Along with the geometry of an isolated foundation element, following
properties are transferred:

- Structural Material: mapping required.

Isolated foundation does not need a host element (e.g. column) to be imported to Revit.

7.5.2. Wall foundation

A wall foundation element defined in FEM-Design is imported to Revit project as a Structural foundation:
Wall element. Along with the geometry of an isolated foundation element, following properties are
transferred:

- Structural Material: mapping required.

Wall foundation requires a host element in Revit - Structural wall therefore, wall foundations do
not attached to a wall element in FEM-Design will not be exported (warning will be thrown).

g There are no properties of Wall foundation in Revit that would allow for setting the eccentricity
therefore, eccentricity of wall foundation defined in FEM-Design will not be imported.

There is one recognized issue at the import of wall foundation. If wall foundations are added to a wall
that contains a wall opening, after import of those elements to Revit, a wall foundation will also be
added to the top edge of the opening, as shown in Figure 1V-3. This issue will hopefully be solved in one
of the next release of the StruSoft StruXML Revit Add-In.

\

FEM'DeSign IMPORT

/

:

Figure 1V-3
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7.5.3. Foundation slab

A foundation slab element defined in FEM-Design is imported to Revit project as a Structural
foundation: Slab element. Along with the geometry of a foundation slab element, following properties
are transferred:

- Structural Material: as parameter of a floor type chosen at mapping.
- Eccentricity: alignment settings from FEM-Design are imported to FEM-Design as z Projection
parameter of an analytical foundation slab element, according to the following rule:
= Top /Left alignment from FD --> z Projection: Top of Element
= Center alignment from FD --> z Projection: Center of Element

Be aware that a manual definition of an eccentricity value for a foundation slab in FEM-Design
&) (e[m]) cannot be imported along with the foundation element.

7.6. Supports

Both the supports and supports group defined in FEM-Design can be imported to Revit project. The
exact support definition is imported to Revit as User boundary condition. There are however, substantial
differences between the elements type that supports can be added to between FEM-Design and Revit.
Please find the details in below paragraphs.

7.6.1. Point support and point support group

Point support and point support group defined in FEM-Design are imported to Revit project as Point
Boundary Condition of a State: User.

Point boundary condition in Revit requires a host element and can only be applied to an end of
a beam, column or brace element. Therefore, if a point support (group) in FEM-Design is

= applied to a wall or plate element, or not to an edge of linear element, or is independent, a
warning informing about the lack of reference element will be thrown at the import.

There is one recognized issue about the import of point support group. If a point support
group is defined in a local coordinate system of an element that is different than the global
coordinate system of the FEM-Design model, and the stiffness of this point support group is
not the same in all directions, an error will be thrown and this support will not be imported.

7.6.2. Line support and line support group

Line support and line support group defined in FEM-Design are imported to Revit project as Line
Boundary Condition of a State: User.

Line boundary condition in Revit requires a host element and can be applied to a beam,
column, wall and floor element. Therefore, if a line support (group) in FEM-Design is applied to

G a brace, or is independent, a warning informing about the invalid reference will be thrown at
the import.

7.6.3. Surface support group

Surface support group defined in FEM-Design are imported to Revit project as Are Boundary Condition
of a State: User.
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Area boundary condition in Revit requires a host element and can be applied to a wall or a
floor element. Therefore, if a surface support group in FEM-Design is independent, a warning

v informing about the lack of reference element will be thrown at the import.
7.7. Loads and load cases
Following loads types defined in FEM-design can be imported to Revit:
- Point load
- Line load

- Surface load

Load cases defined in FEM-Design can be imported to Revit project under condition that there is at
least one load applied to the structure.

The load cases imported from FEM-Design will be added to the existing load cases in Revit (if any).
Type and the duration class parameters are not imported to Revit; all the imported load cases will be
assigned with the Dead Nature and Dead loads Category. Figure IV-4 and Figure IV-5 shows an
example of the imported load cases.

i FEM-Design i
7 | Load cases — @
Mo Mame Type Duration dass & [ Ok ]
(EM 1995 1-1)

1 Dead load +5truc, dead load v]Permanent [ Cancel ]

2 Live load Ordinary Permanent

3 |'wind load Ordinary Permanent [ Import [ Expart = ]

4 Snow load Ordinary Permanent

Figure IV-4
IMPORT

Revit

U

Structural Settings ]
Symbolic Representation Settings | Load Cases | Load Combinations | Analytical Model Settings | Boundary Conditions Settings |
Load Cases
Mame Case Mumber Mature Category o ’ Duplicate ]
4 | SNOW1 4 Snow Snow Loads
- -
5 |LR1 5 Roof Live Roof Live Loads
6 |ACCL 6 Accidental Accidental Loads
7 |TEMF1 7 Temperature Temperature Loads
8 |SEIS1 8 Seismic Seismic Loads
9 |Dead load 9 Dead Dead Loads -
10 | Live load 10 Dead Dead Loads
11 | Wind load 11 Dead Dead Loads
12 | Snow load 12 Dead Dead Loads
Figure 1V-5

If a name of the load cases imported from FEM-Design is the same as name of the existing
load case in FEM-Design, import will not be possible and an error message will be thrown.

StruSoft AB | Copyright© 2016 StruSoft. All rights reserved.

Page 50



8. Import FEM-Design model to Revit

8.1. Requirements:

There has to be at least one level defined in the Revit project into which a FEM-Design model will be
imported, or at least one storey has to be included in the imported FEM-Design model. It is required
because elements in Revit have to be placed on a level or with a certain reference to a level.

All the frame sections and materials, wall and floor types and foundation element types that are
equivalent to the elements and materials existing in the FEM-Design model, has to be included in the
Revit project, or proper families and types should be created there prior to mapping. Read more
about it in the Chapter 8.4. In one of the next releases of StruXML StruSoft Revit Add-In this will be
improved and user will have a chance to create materials and element types from the level of
mapping dialog.

8.2. Export FEM-Design model to struxml file

The first step is to export the FEM-Design model into a file. This is done by saving it as a *.struxml
file type. In FEM-Design go to File - Save as - type a name in the File name field > chose
*.struxml in the Save as type field > Save.

@ Save As @
Save in: = Libraries - (3 = -
B= =z
'i}*‘ [ E.lljc.u.ments
RecentPlaces =’ 00
! Ahl‘ Music
—~— Library
Desktop
= ) e
r=Hi| —
Libraries
Videos
.__L b Librar
=
Computer
@
Metwork
File name: Sample model -
Save as type: [FEM—Design. 30 Structure (*.str} ']

FEM-Design, 3D Structure (.str) K
AutoCAD drawing {*.dwg)

AutaCAD dmwini I‘.cbd:l-
b il St Soft common structure XML file (*.stned

Figure 1V-6

8.3. Import struxml file to Revit

Go to Analyze tab and find Import StruXML command in the StruSoft FEM-Design panel (Figure
IV-7). This is the only command that one has to use in order to import a FEM-Design model to Revit.

Ev| EHG- Q-2 2-A0A G-0F] B~ Autodesk Revit 2017 - Not For Resa

Architecture  Structure  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate  View  Manage  Add-lns  StruSoft

= @ ® ATk

Analytical Material Connection  Guid | Expoert | Import
Model Status Search | StruXmlf StruXml

Teals StruXML

Figure V-7
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Upon pressing the Import StruXML command, an Import StruXML dialog will pop out, as shown in
Figure 1V-8.

s R
& Import StruxXML = | B )
Load File |
Selected elements to import Impaort report

d panels (as floors) (0)
Isolated foundations (0)

Wall foundati

Foundation slabs i
Supports (0)

Grids (0)

Levels (0)

Loads (0)

Total selected (0)

Mapping

About | Manual | Closedialogue|

Figure V-8

At first only Load file, About, Manual and Close dialogue buttons are active:

| About | Use this button in order to check the version of the StruSoft StruXML Revit
Add-In installed.

[ Manual | Use this button in order to download the latest version of StruSoft StruXML
Revit Add-In User Manual.

[ Close dialogue | Use this button in order to close the Import StruXML window.

. Use this button in order to load the struxml file to be imported.
Load File |

Upon loading a struxml file, Selected elements to import and Mapping panels will become active.

Selected elements to import panel contains a list of all possible element categories that can be
imported to Revit. Only the categories that are present in the struxml file will become active (for
instance if there are no grids and levels in the imported model, those categories will remain inactive;
check Figure 1V-9).

In the Selected elements to import panel user has a chance to see how many elements of a given
category are present in the file and how many elements in total will be imported. One has also a
chance to unselect a certain category that is present in the struxml fie so it will not be imported to
Revit project (check Figure 1V-9).
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‘ Import StruXML =NACEl X

CAUsers\Iwona\Desktop\sample model.struxm| Load File |

Selected elements to import Import report

Columns (10)

Beams (8)
Braces (0)

O walls (2)

Flaars (1)

Profiled panels (as floors) (0)

Isolated foundations (0)

Wall foundations (0

Foundation slabs (0]
Supports (34)

Grids (0)

evels (0)
Loads (0)
Total selected (53)
Mapping
l Load Mapping |
About | Manual ‘ Close dialogue |
Figure 1V-9

In the Mapping panel, one should map all elements that are about to be imported into Revit project.

Mapping panel contains five mapping buttons that correspond to different kind of element types.
Again, only mapping categories for elements that are present in the struxml file, and were selected to
be imported in the Selected elements to panel, will be active.

If all elements within one category are mapped, the button will turn green. Otherwise it will remain
red, until mapping is completed. Read more about the mapping procedure in the Chapter 8.4.

Once done mapping can be saved to struxml, and loaded next time to be used with another model.

When the mapping procedure is finished, Import elements button will become active. It will only
become active if all the elements (and materials) were mapped.

Upon pressing Import elements button, selected elements will be imported to the Revit project and
an Import report dialog will become active. There, one can see a list of possible warnings, errors and
total amount of elements imported to Revit (check Figure IV-10). Press Import report button, to see a
complete overview of all imported elements.

Import procedure

1. Click on | toadFile | and chose a struxml file to be imported.

2. Inthe Selected elements to import panel, decide which elements to export (among those
that are present in the struxml file).
3. Perform the mapping (read more about the mapping procedure in the Chapter 8.4.)

Save Mapping

4. Optionally: press [ in order to save mapping into struxml.

[ Import elements |

5. Press in order to import the selected elements into Revit project.
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[ Import report

6. Optionally: press to see an overview of all imported elements.

[ Close dialogue |

7. Press in order to close the Import StruXML window.
Pl Import StruXML o e ) |
CaUsers\lwonalDesktop\sample model struxm [ Losd File |
Selected elements to import port report
Columns (10) Import started.
Beams (8) @ |'Point support 'S' 'reference not found’
Braces (0) @ | 'Line support' 'S’ 'reference not found
7] Walls (2) @ [36 element(s) imported.

Floars (1)
Profiled panels (as floors) (0)
Isolated foundations (0)
Wall foundations (0)
Foundation slabs (0)
Supports (34)

Grids (0)

Levels (0)
Loads (0)

Total selected (53)

Mapping

Load Mapping |

[ Save Mapping | [ About |[ Manual | fimport clements | [ Import report | [ Clase dislogue

Figure 1V-10

Import procedure may take up to several minutes in case of large models with many elements.
5] Observe the green line to see the progress of the import (available only in Revit 2014).

8.4. Mapping

Mapping panel is divided into five different mapping buttons:

Materials | Here materials for standard component families: columns, beams,
braces, isolated foundations should be mapped. Mapped material will
be assigned to a Structural material parameter under condition that it
is an Instance parameter.

[ Sections | Here sections for standard component families: columns, beams,
braces) should be mapped.

[ Wall types | Here wall types should be mapped. Remember that material of a wall
is a Type parameter and is included in Wall type.

[ Floar types | Here floor types and profiled panels should be mapped. Remember
that material of a floor is a Type parameter and is included in Floor
type.

[ . | Here all kind of foundations (isolated, wall and foundation slab)

should be mapped. Remember that material of a wall foundation and
foundation slab is a Type parameter and is included in wall foundation
and foundation slab type.
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Every mapping dialog consists of two columns:

8.4.1. Materials mapping

Upon pressing Materials button, Materials mapping dialog will pop out. Here, in the left column (FD
Materials) one can see a list of all the materials that were assigned to columns, beams, truss
members and isolated foundations in the FEM-Design model.

In order to map a selected material into a corresponding material from the Revit library, one has to
click on the white field in the right hand side column (Revit materials). A Select Revit element dialog
will pop out. It contains all materials from the Revit project material library that one can browse to find

Profiled panels (as floors) {0)
Isolated foundations (0)

Wall foundation:

Foundation slabs (0)
Supports (0)

Grids (0)

Level )

Loads (0)

Total selected (1)

Mapping

Load Mapping |

B

L]

on the left hand side there is a column where all FEM-Design materials / sections /
wall types / etc. used in the imported model are listed,

on the right hand side there is a column where corresponding Revit material / section / wall
type / etc. should be loaded. The Revit library appears upon clicking on the white field in a
certain row.

Be aware that the material / sections / wall and floor types / foundations libraries only contain
materials / sections / wall types / etc. that existed, or have been loaded or created in the Revit
project prior to importing the struxml file.

If a certain material / section / wall type / etc. is missing during the mapping process, one has
to terminate the import process and create this certain material / section / wall type / etc. in the
Revit project first. An option to create a new material / section / wall type / etc. from “inside” the
Add-In will be implemented in one of the next releases of StruXML StruSoft Revit Add-In.

If you see the same material, section (of column, beam, truss, etc.) or type (of slab, wall, etc.)
listed more than one time in the mapping dialog, it means that there are more elements that
have the same materials, section or type, but they have different properties and therefore,
have to be mapped separately.

& Material mapping

Material mapping

FD Materials
steel: 5 355

s

Revit Materials

—

& Select Reud nt

= EE)

Elements

Unassigned: Door - Handle

Unassigned: Door - Moulding

Unassigned: Door - Panel

Unassigned: Finishes - Exterior - Render - Beige, Smoot!

Unassigned: Finishes - Exterior - Render - Tan, Textured

Unassigned: Finishes - Interior - Ceiling Tile 600 x 1200

Unassigned: Finishes - Interior - Plasterboard

Unassigned: Generic

Unassigned: Masonry - Cancrete Blocks

Unassigned: Metal - Steel - 5235

Unassigned: Metal - Steel - 5235W

Unassigned: Metal - Steel - 5275

Unassigned: Metal - Steel - S275M/ML

Unassigned: Metal - Steel - S275N/NL

Unassigned: Metal - Steel - S355M/ML

w

Unassigned: Metal - Steel - S355N/NL

Figure IV-11

a matching material. Double click to select a material.

Example is shown in Figure 1V-11.

Lo
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It is also possible to perform multiple mapping, i.e. select the same material / section / type / etc. to a
several elements imported from FEM-Design. Select several elements in the mapping dialog (with
Ctrl button), right click and chose Assign all selected, as shown in Figure 1V-12

‘ Material mapping l l = | B e

Material mapping

FD Materials Revit Materials
concrete: C30/37 |
concrete: C32/40 |

|
p Assign all selected

" - t
‘ Select Revit element [ e S

Elements

T ———

Concrete: Concrete, Cast In Situ J

Concrete: Concrete, Cast-in-Place gray

Concrete: Concrete, Precast

Concrete: Concrete, Sand/Cement Screed

Figure 1IV-12

8.4.2. Sections mapping

Upon pressing Sections button, Sections mapping dialog will pop out. Dialog is divided into two
parts: Beam mapping, where beams and braces should be mapped and Column mapping, where
columns should be mapped.

In the left column (FD Materials) one can see a list of all sections used FEM-Design model. In order
to map a selected section into a corresponding section from the Revit library, one has to click on the
white field in the right hand side column (Revit Sections). A Select Revit element dialog will pop out.
It contains all the beam (or column) sections included in the Revit project that one can browse to find
a matching section.

[==]r=]
del.struxmil Load File ‘
Import report
‘ Section mapping | = H = || 22 |
Beam mapping

FD Sections Revit Sections

Concrete sections: Rectangle; 300x600 |structural Framing: Concrete-Rectangular Beam;: 300 x 500mm

Steel sections: Z; 160

‘ Select Revit element E@
/ Elements
/ Structural Framing: Circular Hollow Sections; TRON139:4
/ Structural Framing: Circular Hollow Sections; TRON139x6.3
/ Column mapping Structural Framing: Circular Hollow Sections; TRON168x5.3

Structural Framing: Circular Hollow Sections; TRON21x2.2

FD Sections

X Structural Framing: Conerete-Rectangular Bearn; 300 x 600mm

lonaEtetsechomsiH ecangl NG Atal) Structural Framing: Concrete-Rectangular Beam; 400 x 800mm
Structural Framing: H-Wide Flange Beams; HE1I00A
Structural Framing: H-Wide Flange Beams; HE300A
Structural Framing: H-Wide Flange Beams; HE320A

Figure 1V-13
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8.4.3. Wall types mapping

Upon pressing Wall types button, Wall types mapping dialog will pop out.

In the left column (FD Types) one can see a list of all wall types used FEM-Design model. In order to
map a selected wall into a corresponding wall type from the Revit library, one has to click on the
white field in the right hand side column (Revit Types). A Select Revit element dialog will pop out. It
contains all the wall types included in the Revit project that one can browse to find a matching one.

Example is shown in Figure IV-14.

ell=] =]
odel.struxml| Load File ‘
Import report
& Wall type mapping [= ==
Wl type mapping
FD Types Revit Types
concrete: C25/30 - 200 mm
|R Select Revit element =2 R ==

Elements
Walls: CW 102-50-100p
Walls: CW 102-50-140p
// Walls: CW 102-50-215p
/ Walls: CW 102-85-100p
/ Walls: CW 102-85-140p
Walls: CW 102-85-215p
Walls: Exterior - 225mm Concrete

Walls: Exterior - 300mm Concrete
Walls: Exterior - Brick on Mtl. Stud

— Walls: Exterior - Render on Brick on Block

Walls; Foundation - 300mm Concrete

Walls: Generic - 200mm

Walls; Generic - 225mm Masonry
Walls: Generic - 300mm _El

] ‘Walls: Interior - 135mm Partition (2-hr)

‘Walls: Interior - 138mm Partition (1-hr)

Walls: Interior - Blockwork 100

Wialls: Interior - Blockwork 140

Wialls; Interior - Blockwork 190

Walls: Retaining - 300mm Concrete

Figure IV-14

Structural Material property of a wall is a type parameter that is included in the wall type that
one has to choose in the mapping process. Therefore, make sure that a wall type that you
chose from the Revit library has a proper material assigned.

An example can be the concrete C25/30 — 200 mm wall that was created in FEM-and was
mapped into Wall: Generic — 200mm (Figure 1V-14). This particular wall has a certain material
assigned to it, what can be seen when checking its type properties (Figure 1V-15).

Edit Assembly [m23a]
Family: Basic Wall
Type: Generic - 200mm
Total thickness: 200.0 Sample Height: 6000.0
Resistance (R): 0.1912 (m2-K)/w
Thermal Mass: 28.08 k1K
Layers
EXTERIOR. SIDE
. . . Structural
Function Material Thickness Wraps Material
1 | Core Boundary Layers Above Wrap : 0.0
2 | Structure [1]  eepe] Concrete, CastIn [J} 2000
3 | Core Boundary Layers Below Wrap : 0.0

Figure 1V-15
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8.4.4. Floor types mapping

Floor types mapping is equivalent to the Wall types mapping procedure. In this dialog profiled panels
can also be mapped into corresponding floor types.

Structural Material property of a floor is a type parameter that is included in the floor type that
®) one has to choose in the mapping process. Therefore, make sure that a floor type that you
chose from the Revit library has a proper material assigned.

8.4.5. Foundations mapping

Upon pressing Foundations button, Foundation mapping dialog will pop out. Dialog is divided into
three parts: Isolated foundations mapping, Wall foundation mapping, and Foundations slab mapping.

Structural Material property of a Wall foundation and Foundation slab is a type parameter that
is included in the wall foundation and foundation slab type that one has to choose in the

U mapping process. Therefore, make sure that a floor type that you chose from the Revit library
has a proper material assigned.

8.5. Warnings and errors

There is couple of situations in which import of certain elements will not be possible, and a warning
or error message will be thrown in the Import report dialog:

Most of the error occurs because of the different approach to certain situation between Revit and
FEM-Design. Most of those situations are related to supporting structures and their hosts. Revit
simply do not allow for situations that are allowed in FEM-Design, for example to attach a point
support to a wall or floor element. Below, all recognized situations are listed:

if a support (point support, line support, and surface support) in FEM-Design is attached to an
element that is not allowed by Revit, or is not attached to any element, an error message will be
thrown in a format:

“Point support / Line support / Surface support”, “support name and ID from FEM-Design”,
“reference not found”

2. The next situation when an error will be thrown, is an import of a wall foundation without a host
wall, or attached to other element than a wall — situation like this is not possible in Revit and wall
foundation can only be attached to a wall element. An error message will be thrown in a format:

TS LTS

“Wall foundation”, “wall foundation name and ID from FEM-Design”, “wall not found”

3. Sometimes, an opening in a wall cannot be recreated while importing the wall into Revit and an
error message will be thrown in a format:

“‘Wall”, “wall’s name and ID from FEM-Design”, “Revit function failed to create an opening for a
certain wall”

In case of a problematic situation that was not expected while implementing the StruSoft StruXML
Revit Add-In, an “unexpected error” message may appear. In this situation, please contact the
support team.
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