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1.

INTRODUCTION

In May 2012 a new Revit to FEM-Design Add-in that allows exporting a Revit analytical model into a
struXML file has been developed. Main new features in comparison to the previous Add-In that was
based on the .r2f file are:

2.

Export of grid lines and levels.

Export of curved walls.

Export of eccentricity settings in case of floor slabs and walls.

Export of structural foundations.

Export of loads and load cases.

New mapping dialog with the option to load FEM-Design Code sensitive libraries.
Better system of warning and error messages.

Export report.

INSTALLATION

StruSoft StruXml Revit 2013 Add-In 1.0.003 Win32 (or Win64) and StruSoft StruXml Revit 2014 Add-
In 1.0.003 Win32 (or Win64) can be found in the StruSoft Installer (select FEM-Design and go to Info
tab) or at the download page:

http://download.strusoft.com/FEM-Design/inst130x/

Run the installation file. After completion of the installation process, StruSoft FEM-Design panel will
appear in the Analyze tab in Revit along with the Export StruXml command as shown in Figure 2-1.

Analyze  Massing & Site Collaborate  View  Manage  Modify =

122 2 B | ©
|4— |-E A A A |: #E 5h

¥ Analytical Analytical Check Consistency Analysis Export StruXml

15 Adjust Reset  Supports Checks & Code Check

itions = Analytical Model Tools u | Structural Analysis | StruSoft FEM-Design
Figure 2-1

If a new version of the Add-In has been released, upon pressing the Export StruXml command, a New
Version dialog will appear, as shown in Figure 2-2.

Press Go to download page if you want to be redirected to the StruSoft download page.

E Mew Version @

A new version of this addin exists.
Installed version: 1.0.002

Mew version; 1.0.003

Go to download page!

Figure 2-2
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3. EXPORTED ELEMENTS AND FEATURES

Following elements and properties can be exported from Revit to FEM-Design using the struXML file
based 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 en element

- Section/ Profile / Thickness of an element
- Releases of linear elements

- Boundary conditions

- Eccentricity in case of floor slabs and walls

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, it will not be exported to FEM-
&) Design.

3.1. 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

3.2.  STRUCTURAL FLOORS

If one wants to export a Revit model containing floor elements, he needs to be aware that 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 as shown in Figure 3-1. If more than one floor
element is created within one floor boundary (as shown in Figure 3-2), those elements will be exported
as one floor instance that is equivalent into one plate element in FEM-Design.

! Only the Structural material is exported. Read more in Chapter 3.5.
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Figure 3-1

Figure 3-2

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?

3.3. 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?

Curved walls can now be now exported from Revit to FEM-Design. Each curved wall drawn in Revit
(Figure 3-3) will be divided into a number of straight walls while being exported to struXML file, as
shown in Figure 3-4. This is the way curved walls are handled in FEM-Design.

—

Figure 3-3

? Read more about the rules of eccentricity export in Chapter 3.6.
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Figure 3-4 shows the convention of the local coordinate system that curved walls will be assigned with
in FEM-Design.

FEM-Design

Figure 3-4

3.4. 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 3-5.

R Struxml Export [E=H SR>
E de (NA: Danish -
Export | Materials I Sections | Code Standard | Euracode ( anish) |
Export Scope Additicnal
Grids [C] Export only selected [T] Foundations as supports
Levels
[7] Loads
Figure 3-5

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

3.4.1. 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 3-6.
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Revit

FEM-Design | [

S E* : *ﬂ ****** ) A

Figure 3-6

However, 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.

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.

P

Revit EXPORT FEM-Design

Fay

Figure 3-7
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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 3.6.

3.4.2. 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.

3.5. 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.

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 3-8, the wall element would be exported from Revit to FEM-Design as a 190 cm
thick element with the material: Masonry — Concrete Block.

Family: Basic wWall
Type: Exterior - Render on Brick on Block
Total thickness: 429.0 Sample Height: 6000.0
Resistance (R): 0.0000 {m2-K)mW
Thermal Mass: 0.00 kK
Layers
EXTERIOR SIDE
. . . Structural
Function Material Thickness | Wraps Material
AR Finich 1 [4] Render - Tan, Textured 7 ]
7 | Finish 1 [4] “Render - Beige, Smoot 250 1E
3 | Finish 1 [4] Masenry - Brick 1020
4 | Thermal/AirLa | Misc. Air Layers - Air 5 50,0
5 | Thermal/AirLa i Insulation / Thermal B 50,0
6 | Membrane Lay  Vapour/ Moisture Barr ;0.0
7 | Core Boundary : Layers Above Wrap 0.0
|8 | Structure [1] Masonry - Concrete Bl 5190.0
9 | Core Boundary : Layers Below Wrap 0.0
10| Finish 2 [5] Plasterboard 120

Figure 3-8

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

uy attempt to export such element. Furthermore, Structural material has to be an Instance
parameter in case of Beams, Columns, Isolated foundations and a Type parameter in case of
Floors, Walls, Wall foundations and Foundation Slabs.
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3.6. ECCENTRICITY - ANALYTICAL ALIGNMENT

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.

3.6.1. ANALYTICAL FLOOR/ ANALYTICAL FOUNDATION SLAB

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

Alignment Method: Projection 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 3-1 and in Figure 3-9.

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

EXPORT

W

FEM-Design

Figure 3-9
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3.6.2. 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 3-2 and in Figure 3-10.

1 2 3 4 5
Revit Alignment Projection Projection Projection | Projection | Auto detect
Method:
Center of Element | Interior Face | Center of Exterior -
Core Face
Corresponding
FEM-Design Center Right Center Left Center
alignment
Table 3-2
§ ] Revit
EXPORT
Q g FEM-Design
Figure 3-10
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3.7. RELEASES OF LINEAR ELEMENTS

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 3-11 shows
release conditions originally set in Revit and the result of the export to FEM-Design.

‘Analytical Columns (1) Revit Pr—— == | [r—— FEM-Desi gn
1dentity Data — 1

Phasing —— 1 = i I B T
Structural Analysis. ‘

Top Release User Defined

Top Fx =

TopFy 7] e

TopFz

Top i g EXPORT |

Top My Hey 2. 2000

Top Mz v ot

Bottom Release User Defined s

Botton Fx o

Bottom Fy

Bottom Fz i RS T —
Bottom Mx [

Bottom My [ = — = _—
Bottom Mz

Figure 3-11

3.8. 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

State:

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 3-12.

p— Revit o FEM-Design

r

Motions [kNjm] Retations [kNm/?]
Compression Tension Compression Tension
ke L000e+10 = 4 1000e+10 ~ Cx 0.000e+00 v 4| 0.000e+00 =

I Ky L00De+10 = [+ 1.000e+10 ~ Cy' 0.000e+00 w 4 0.000e+00 =
EXPORT

k7 L0002+ - [+ 1.000e+10 c 0.000e+00 ~ 4| 0.000e+00 =

Predefined types Behavior

' it S

Properties help Apply ? Setup Rigid” > Cancel

Figure 3-12
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The “Rigid” value exported from Revit to FEM-Design is equal to: 1e+15 kN/m for motion, and
3.046e+11 kNm/° 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 3-11

3.9. 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 3-16) 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 3-13. If necessary, renaming can be
performed in FEM-Design.

(1a) (1b)
! |

— 1] Revit - —A ) FEM-Design

|
i EXPORT
I

A R

(1) (2)
T T
| |
} |
| |
| |
| |
| |
| |
| |
} |
| |
| |
| |

Figure 3-13

— 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 3-14.
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Revit (1 fAj FEM-Design ;’
p Ve
s e 7
d
7
/ '
e
/ '

/ EXPORT » .~
I L 1/‘
I
|
|
|

Figure 3-14

3.10. 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 3-16), 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 3-15.

— 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
. = .
Revit = FEM-Design
Strers
T —
FFL 5.000
= P = Level 3
I‘oys/‘}
_/4\5.‘,)%
EXPORT
FFL 3.000 .
o — Level 2 R,
“one,
= ‘0.0%
FFL 0.000
— — Level 1
Figure 3-15
R struxm Export [E=H(E=R =)
Export | Materials | Sections Code Standard | Eurccode (MA: Danish) v|
Export Scope Additional
Grids [T] Export only selected [T] Foundations as supports
Levels
"] Loads
Figure 3-16
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3.11. LOADS AND LOAD CASES

Loads and Load Cases can be exported from Revit to FEM-Design.

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 below:

R Strutml Eport o e
E de (MA: Danish -

Export | Materials I Sections | Code Standard | Eurocode ( anish) l
Export Scope Additional

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

[ Levels

iLoads

Figure 3-17

3.1.1 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).

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 | Lpad Combinations I Analytical Model Settings I Boundary Conditions Settings |

Load Cases

Mame Case Number Mature Category - [ Duplicate l

Dead load Dead Dead Loads .
Live load Live Live Loads
Wind load X Wind Wind Loads
Wind Wind Loads

Wind load ¥
Snow load Snow Snow Loads -

LRSS VR R
i e g e

Load Natures

Mame = Add
Dead L
Live
Wind
Snow
Roof Live
Accidental
Temperature
Seismic

=l || & | | k| -

CK ]l Cancel ]l Help

Figure 3-18
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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 3-18) and exported to FEM-Design is shown in
Figure 3-19.

I o)

7 | Load cases @
Mo Mame Type Duration dass - [ Ok ]
(EM 1995 1-1)

1 Dead load Ordinary Permanent [ Cancel ]

2 Live load Ordinary Permanent
3 |Wind load X Ordinary Permanent [ Import [ Export = ]

4 Wind load Ordinary Permanent
5 Snow load Ordinary Permanent [ Insert ]
[ Delete all ]

Figure 3-19

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.

- Y

] Load cases [e= |
Mo Mame Type Duration dass o [ Ok ]
{EM 1995 1-1)
1 Dead load +5truc, dead load = | Permanent [ Cancel ]
2 Live load Ordinary Permanent
3 Wind load X Ordinary Permanent [ Import [ Export = ]
Figure 3-20

A Revit model that contains only load cases and no structural elements cannot be exported to
(5] FEM-Design.

3.1.2 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.
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Figure 3-22 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.

= & 5z * |Properties (23]

Point Loads
Point Load 1

Point Loads (1) v] Edit Type

Identity Data R
Description

- Comments

»

Phasing
Phase Created MNew Construction
Phase Demolished MNone

»

Structural Analysis

Is Reaction I

Load Caze Dead load (1)
Orient to Project

Fx 0.00 kN

Fy 0.00 kN

Fz -1.00 kM

i TO0 N m
My 0.00 kMN-m
Mz 0.00 kMN-m

Figure 3-21

Figure 3-22 shows how the model looks like after exporting it to FEM-Design.

Structure | Loads | Finite elements  Analysis  Foundation design = RCdesign  Steeldesign  Timberdesign  Pedormance baszed desion

L) =TT L 2 o A A S R AR R IR TR S BRI

Load case, combination & group Force Temperatur... Stress Support motion Cynamic |

LIERQAISIIOOIIOUAE 4+ ¥ DE| 0Dl & - /SO0COMLE

Eurocode (MA; Danish)

Direction is parallel
with global Z axis

=
< /
o
O Point load =
— KAl R
V FKN]..... h .

L] —_—
|-

LY

Positive direction
Figure 3-22
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.
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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 3-23.

Point Loads =
Point Load 1

Point Loads (1) v] Edit Type

Identity Data ]
Description
Comments

Phasing H
Phasze Created Mew Construction
Phaze Demolished Mone

Structural Analysis %
Is Reaction |
Load Case Dead load (1)
Orient to Project
Fx 1.00 kM
Fy 0.00 kM
Fz -1.00 kM
Il 0.00 kM-m
My 0.00 kM-m
Mz 0.00 kM-m

(1 || other A
Mature Dead
Figure 3-23

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 3-24.

File Edit Draw Meodify Tools Settings View Window Help
Structure | Loads | Finite elements  Analysis  Foundation design  RC design  Steeldesign ~ Timberdesign  Fedfomance

W e W |t O 0 2 B8 & i [ D0 E DS &)

Load case. combination & group Force Temperatur... Stress Support motion Dynamic load Macro Multiphy
L RR 0000 00K+ ¥ ke oo &lE | - ocoalwA#
|9 B A MARIBES =20 4w A0 L] R ] W|

Eurocode {MA: Danish)

itive direction)
Ly

/

Fx = 1 kN (positive direction)

Figure 3-24
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4. EXPORT FROM REVIT TO FEM-DESIGN

Before trying to export the 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,
— 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
StruSoft FEM-Design panel in the Analyze tab in Revit.

Analyze

e e < i B8

y Analytical Analytical Check Consistency Analysis
1 Adjust Reset  Supports  Checks & Code Check

®©

Export StruXml

itions | Analytical Model Tools s | Structural Analysis | StruSoft FEM-Design

Figure 4-1

Upon choosing the Export StruXML command, a Code dialog shown in Figure 4-2 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.

¢ Y r Y
R Code )[R coce 5 =x=)
[Code independent vl Code independent = [Euru-code (NA: Danish) v]
Code independent
[C] set as default Eurocode Set as default
Eurocode (NA: British)
Eurocode (NA: Danish)
Eurocode (MA: Finnish)
— = Eurocode (NA: German) ———————————’

Eurocode (MA: Hungarian)
Eurocode (MA: Norwegian)
Eurocode (NA: Swedish)
Eurocode (MA: Polish)

Figure 4-2

Upon pressing OK in the Code dialog, a StruXML Export dialog will appear, as shown in Figure 4-3.

R Struiml Bxport ===
Ei de (MA: Danish -
Bxport | Matenals | Sections Code Standard [ urocode anish) l

Export Scope Additicnal

[T Grids [7] Export only selected [] Foundations as supports
[ Levels

[ Loads

C:\Users\Desktopnew model E] Export

Figure 4-3
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4.1. EXPORT

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 only selected elements (check Export only selected)

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

— 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 (becomes active when the export is done).

E StruXml Export E'@
E de (M4: Danish -
Export | Materials | Sections Code Standard | Eurocode ( anish) |

Export Scope Additional

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

7] Loads

C:\Users\Desktoptnew model E| Exportl

About | Manual| Close |

Figure 4-4

Workflow 1: After launching StruXML Export dialog there are no warnings about unmapped
elements, as shown in Figure 4-4.

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 4-5 and the Export Report will become active.

Go to Paragraph 4.4 in order to read about meaning of possible warnings and errors. Go to
& Paragraph 4.5 in order to read more about the Export report.

3. Press Close button to close the dialog.
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1 StruXml Export EI@

E de (NA: Danish
Export | Matenials | Sections Code Standard |Eurocode anish) v|
Export Scope Additional
Grids [T] Export only selected [T] Foundations as supports
Levels
Loads
Export started.

© |13 element(s) exported, File saved at 'C\Users\lwona'\Desktop\new model.struxml’,

Ch\Users\wona'\Desktop\ new model.struxml E| Export | Export Report |
About | Manual | Close |
Figure 4-5

Workflow 2: After launching StruXML Export dialog there is a list of warnings about unmapped
elements, as shown in Figure 4-6.

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.

T Epen =l
Export | aasecinn Code Standard [Eurocode(NA: Danish) - |
Export Scope Additional
Grids [C] Export only selected [T] Foundations as supports
Levels
[ Loads

Unmapped Material: 'Steel, 45-345"

Unmapped Material: 'Concrete - Cast-in-Place Concrete - C12/15'
Unmapped Section: 'H-Wide Flange-Column HEL00A'

Unmapped Section: 'Concrete-Rectangular-Colurmn 600 x 750mm’

Ch\Users\lwona\Desktop\new model struxml E| Export |
About | Manual | Close |
Figure 4-6

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
0).

2. Go to Sections tab and map the listed sections and profiles (read more about sections mapping in
Paragraph 4.3).

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.

Structural Design Software in Europe AB | Copyright© 2013 StruSoft. All rights reserved. Page 20



4.2.

MATERIALS MAPPING

In order to map the materials included in the Revit model one should move to Materials tab, shown
Figure 4-7. The dialog is divided into two parts: Revit materials in the left part and FEM-Design
materials in the right part.

E StruXml Export l =NACIN X
E de (NA: Danish -
| Export| Materials | 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 |
[ Impoert Mapping | %‘
About | Manual | Close |
- —

Figure 4-7

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.

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.

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

Unmapping procedure

5.

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.
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E StruXml Export [‘:' = éj
Export| Materials | Sections | Code Standard | Eurocode (NA: Danish) v]
Only current items. Apply [ Load FEM-Design library l
4 Concrete (2) 4 Concrete (9)
Concrete, Cast-in-Place - €15 -
Concrete, Cast-in-Place gray ) C16/20
4 Steel (1) C20/25
Steel, 43-275 f C25/30
C30/37
(35/45
C40/50
. LAGJEE "
R StruXml Export -- ﬂlﬁ
E de (NA: Danish -
Materials | Sections Code Standard |Eurocode (| anish) ]
Ex Only current items. [ Apply l [ Load FEM-Design library l
Ind| 4 Concrete (21 4 Concrete (9) [«
Concrete, Cast-in-Place - C15: C12/15 C12/15
Concrete, Cast-in-Place gray C16/20 E
Steel (1) ael 5 a0/
R £25/30
30437
35745 -
Export Mapping
Import Mapping 6
Figure 4-8

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 4-9 and Figure 4-10):

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.

o gk~ wdNE

) Remember to always load the current FEM-Design library. This will prevent from mapping
g into 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

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.
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Figure 4-9
L StruXml Export | o | = PG |
E de (NA: Danish; -
Materials | Sections Code Standard | Eurocode (] anish) l
Only current itermns. [ 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
i Steel (1) C20/25
L2530
7
R Open N = s
-
%v|@ » Libraries » Documents » - |J—, | | Search Documents pel |
= o
Organize = >~ [ @
Export X avont=s Docu... Arrange by:  Date modified
P B Desktop
@ Documents
%# Dropbox 4 Today (1)

| 7] Material Library DA

I —T—

File name: Material Library DA - ’Stm}(mi Files (*.struxml)

-

)

Cancel

7 [ open [+ |

)

Figure 4-10
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4.3.

SECTIONS MAPPING

In order to map the sections one should move to Sections tab shown in Figure 4-11. The dialog is
divided into two parts: Revit sections in the left part and FEM-Design sections in the right part.

E StruXml Export l = | B e
E de (MA: Danish -
Sections Code Standard [ urccode [ 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 l [ Manual | Close |

Figure 4-11

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.

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.

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

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

Unmapping procedure

5.

If you wish to unmap any of the previously mapped sections, select the section in the Revit
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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S
R StruXml Export = | E ||

Export | Materials | Sections Code Standard |Eurocede (NA; Danish) -
Only current items. 4 I Apply l I Load FEM-Design library ]
4 Sections _(3) 400850
Concrete-Rectangular-Column 450 x 600mm | 4 400:900
Ub-Universal Beams-Column Ubssgx/840 76 3 400:1000
UEB-Universal Beamns UB305:102:25 400:1200
Op 450x500
450,550
| 2
T50:050 [
450x700
E StruXml Export — =NREE X
o e |
| Export | Matenalsl Sections ‘ Code Standard | Edrocode (WA Danishy™ 7
E Only current items. Apply ] [ Load FEM-Design library ]
4 Sections (3) 400850
C Concrete-Rectangular-Column 450 x 600mm : Rectangle 450x600) 400:900
UB-Universal Beams-Column UB838x2020 76 400:1000
Abo H UB-Universal Beamns UB305:x102x25 400:1200
5 450500
I 450,550
450600
4504650 [
450700
450750
450800
450:850
4502900
450:1000
acnann
Export Mapping
Import Mapping 6

Figure 4-12

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.

o s~ E

) Remember to always load the current FEM-Design library. This will prevent from mapping to
U asection 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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4.4, \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 EI@
E de (NA: Danish -
Export | Materials | Sections Code Standard | Eurocode ( anish) |

Scope Additional
[T] Export only selected [C] Foundations as supports

[ Loads

|Unmapped Material: 'Steel, 45-345'

ChlUsersi\lwona\Desktop\new model.struxml E| Export |
About | Manual | Close |
Figure 4-13
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 Export =5 (EcR 5
E de (MA: Danish
Bpot B Code Standard | Eurocode (| anish) v|
Export Scope Additional
Grids [C] Export only selected [C] Foundations as supports
Levels
[ Loads

|Unmapped Section: 'H-Wide Flange-Column HELD0A'

C\Users\lwona\Desktop\new model.struxml E| Export |
About | Manual | Close |
Figure 4-14
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The code standard of the file and application differ.

Error:

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.

1 StruXml Export = | = 3
m Code Standard [Eurocode (MA: British) v]
Only current iterns. l Apply ] l Load FEM-Design library l l Reset l
Concrete (9)
Timber (28]
General (1)
Steel (6)
IPIn'LtaIid data ﬁ1
Export Mappi ~
Import Mappil [ I The code standard of the file and and application differ,
=yl [ | )
L OK
Figure 4-15
Error: There are no structural elements in the document, therefore levels cannot be exported.

Explanation:

calculated if there are no elements in the Revit model.

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

1 StruXml Export

Export Materialsl Sections

[F=% Nol =)

Code Standard |Eurocode

(NA: Danish) = ]

,,,,, A aamio

9 [¥] Levels [ ] Selection [ | Foundations as Supports
7] Loads

Export started.

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

90

Ci\Users\lwona'\Desktophtest2 struxml

0 n)

[ Manual

Close

Figure 4-16
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Error:

Explanation:

Error:

Explanation:

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

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 Struxml Export [E=8(EcR (S
E de (NA: Danish -
Export | Materials | Sections Code Standard | Eurocode (| anish) |

Export Scope Additional

Grids [T 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\lwona‘\Desktop\new model.struxml’.

Ch\Users\lwona\Desktopinew model.struxml E| Export | Export Report |
About | Manual | Close |
Figure 4-17
“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 struxml Export [E=S[E=H ="
E de (NA: Danish
bt Code Standard | Eurocode anish) v‘
Export Scope Additional
[T Grids [7] Export only selected [T Foundations as supports
[ Levels
[[] Loads

Export started.
@ | Floor 'Generic 300mm’ '148682' failed to export with issue: 'No structural material assigned to it.’
Mo elements exported.

ChUsers\lwona'\Desktophtest2.struxml E‘ Export Report ‘
About || Manual | Close |
Figure 4-18
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Error:

Explanation:

Error:

Explanation:

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

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

R struxml Export [E=5(ECR(F5S
E de (NA: Danish -
Export | Materials | Sections Code Standard | Eurecode (| anish) |
Export Scope Additional
[ Grids [T] Expert enly selected [C] Foundations as supports
[ Levels
[ Loads

Export started.

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

Ch\Users\lwona\Desktophtest? struxml E| Export Report |
About | Manual | Close |
Figure 4-19

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

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 =0 ESH =
E de (MA: Danish -
Export | Materials | Sections Code Standard |Eurocode anish) |

Export Scope Additional

[T Grids [T] Export only selected [C] Foundations as supports
[ Levels
[7] Loads

Export started.

@ |'Column' 'HELD0A' 148711 failed to export with issue: 'Section has not been mapped.”
MNo elements exported.

Ch\Users\lwona'\Desktop'test2. struxml

i | Export Report |

About | Manuall Close |

Figure 4-20

Double click on the warning message in order to zoom into the element with an error.
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This part is relevant for users that exported their models using the StruXML Add-In, in version
1.00.001 and 1.00.002

If you try to open a project that has been saved in a Revit instance with StruXML Add-In installed, in
a Revit instance that does not include the StruXML Add-In, a following warning may appear at some
special situations as shown in Figure 4-21.

It is because Revit recognizes that some data has been saved to the model when the Add-In was
present, and warns you that those data will not be recognized in the Revit instance without the Add-In
installed.

Missing Third Party Updater

i The file Model made in Revit 2013 was modified by the third-party
updater Revit To FEM-Design : StruXml Updater which is not currently
installed.

If you continue to edit the file, data maintained by Revit To
FEM-Design : StruXml Updater will not be updated properly. This may
create problems when Model made in Revit 2013 is later opened
when Revit To FEM-Design : StruXml Updater is present.

+ Continue working with the file.

+ Do not warn about this updater again and continue working with
the file.

=+ Close without saving.

+ Save the file under a different name and continue working.

Figure 4-21

It is only a warning generated by Revit and in this case one should choose to Do not warn about this
updater again and continue wirking with the file.

Starting from version 1.00.003, the publicity level of the data has been changed, so for all new models
that were exported with the newest version of the Add-In (and not ever edited with the previous
versions), Revit should not generate that kinds of warnings any more.

Another kind of warning (Figure 4-22) may be thrown by Revit, if one attempts to open two different
Revit models containing different data schemas in one Revit sessions. In this case, in order to open the
Revit model, restart of Revit is required.

Revit x|

The file contains data of Schema StruXml, provided by
vendor 5T50, that has the same Id as a different Schema
already in memory. If you continue, these data will be
erased from the file. You should be able to reopen the file
with the data intact after restarting Revit. Do you wish to
continue loading the file?

Yes Mo

Figure 4-22
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4.5. EXPORT REPORT

After a Revit model is exported to struxml, an Export Report button will become active In the StruXml
Export dialog.

C\Users\wona' Desktop\test2 struxm| Export Report |
About ‘ Manual | Close |
Figure 4-23

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.

Examples:

— Exported > Name - Type.

E Extended Report El@
Group by 1 Group by 2 Group by 3 Cther
Exported v| [Name v| [T}rpe - Save to file |
Exported
4 Expaorted (94) YPE
4 Beam (8) Mame
250 x 500mm (&) i
4 400 x 800mm (2) Wessage

‘Beam’ 400 x 800mm’ "134070" successfully exported
'‘Beam’ '400 x 800mm’ "157313' successfully exported

Colurmn (20)

Floor (4)

Grid line (9)

Isolated Foundation (2)

Level (5]

Line suppaort (9)

Paint support (4)

Waill (32)

Wall Foundation (1)

7 | Mot exported (16)
4 Waill (16)
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 4-24
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Figure 4-24 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.

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 4-25 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 Other
ll'\lame v| [F_xported v| [Type - l Save to file |

Beam (8)
Column (20)
Floor (4)
Grid line (%)
Isolated Foundation (2)
Level (5)
Line support (9)
Point suppaort (4)
4 Wall (48)
4 Exported (32)
Exterior - Brick on Mil. Stud (4)
Generic - 250mm (28)
4 Mot exported (16)
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)
Wall Foundation (1)

Figure 4-25

— 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 4-26, 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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E Extended Report EI@

Group by 1 Group by 2 Group by 3 Cther
Narme v| [Type v| [Exported. b Save to file |

Beam (8)

Column {20)

Floor (4)

Grid line (9)

Isolated Foundation (2)

Level (5)

Line support (3)

Paint support (4)

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

4 Exported (4)
"Wall' 'Exterior - Brick on Mil. Stud’ '150470" successfully exported
'Wall' 'Exterior - Brick on Mil. Stud' '157261" successfully exported
'Wall' 'Exterior - Brick on Mil. Stud' '157358" successfully exported
'Wall' 'Exterior - Brick on Mil. Stud’ '157453" successfully exported

4 Not exported (4)
"Wall' 'Exterior - Brick on Mil. 5tud’ 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 Mil. Stud' '157414" failed to export with issue: 'Lack of analytical model.'
"Wall' 'Exterior - Brick on Mtl. 5tud’ '157511" failed to export with issue: ‘Lack of analytical model.’

Generic - 250mm (28)
Interior - Blockwork 100 (12)
Wall Foundation (1)

Figure 4-26

Save the report

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 4-27 shows how the exported report can look like, when opened in the Internet browser.

Exported (99)

Beam (8)
258 x Seemm (6)
i} "Beam' '"258 x S@@mm’ '154185' succesfully exported
"Beam' "258 x 5@8@8mm' '157315' succesfully exported
‘Beam' '258 x 586mm' '157418' succesfully exported
"Beam' "258 x S@@mm’ '157412" succesfully exported
L3 "Beam' "258 x S@@mm' '157587" succesfully exported
‘Beam' '258 x 588mm' '157589' succesfully exported
496 x Zeemm (2)
@ "Beam' 488 x 3@8mm’ '154878' succesfully exported
+ ‘Beam' '488 x 308mm' '157313' succesfully exported

Column (28)
388 x 3eemm (4)
"Column’ '38@ x 388mm' '152688" succesfully exported
"Column’ "388 x 388mm' '157275" succesfully exported
"Column’ '38@ x I8emm' '157372" succesfully exported
"Column’ '38@ x 388mm' '157469" succesfully exported

Figure 4-27
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5. OPEN STRUXML IN FEM-DESIGN

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 FEM-Design 12.0.

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.

Network

File name: M
Files of type: FEM-Design, 3D Structure {~.str} b

FEM-Design. 30 Structure (*.str)

FEM-Design, Plate (*pla)
FEM-Design, Wall *.wal)
FEM-Design, 30 Frame {*frm)
Ods FEM-Design, PreDesign (".prd}
Ert Revit Import {*r2f)
AutoCAD files (* dwa)
AutaCAD files (* def)

ArchiCAL exchange tormat (Tradx)

fo [lven [ -+~ L0 || sep |# i D2 @ Lk X O

Figure 5-1

6. UPDATE FEM-DESIGN MODEL

A new command Update File has been introduced in FEM-Design. It is enabled in FEM-Design 11
starting from version 11.01.003 and in FEM-Design 12. It is accessible from the main menu: Edit —
Update File.

The Update File command gives a possibility to update initially exported elements to FEM-Design
with the following changes that have been made in Revit afterwards:

— Material change
— Section / Thickness change
— Geometry change

Changes in material/profile/thickness/geometry properties are detected in the file containing the
updated model in relation to the elements that are exported to FEM-Design at the moment.

By updating the model, one can also add to FEM-Design model additional elements that have been
created in Revit.

Remember to always save the Revit model after you export the first model to struxml. By doing that,
the struxml file receives a unique database identification number that will then be the same for every
export file generated for the same model. It is crucial if one wants to be able to update the model in

FEM-Design.

After the initial model is imported to FEM-Design, it has to remain at the original coordinates
U  exported from Revit. Otherwise, the update of the model with changes performed in Revit will
not be successful.
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6.1. PROCEDURE

The procedure to update a model in FEM-Design is as follows:

Export the updated Revit model into new .struxml file.

Open a FEM-Design project containing the model that has been originally imported from Revit.
Go to Edit — Update File.

Select the new .struxml file containing the updated model and press Open.

A dialog with updateable entities will appear.

o~ wbdE

- Here you can see which elements were added to the model (wall element that was no present
in the FEM-Design model, therefore has no FD entity’s data and is marked as “+”).

- You can also see the modified elements (all of them that have both the FD entity’s data and
imported entity’s date), they are marked as “>>”

6. Select all the elements to be updated or only a particular one(s) and click on the Update selected
button.

Updateable entities @
Entity ID FD-entity's date 41#r  Imported entity's date
Shell: W™ - + 13-12-2013 12:05:06
Bar: "C.1.1" 13-12-2013 12:04:10 5 13-12-2013 12:05:06
Bar: "C.2.1" 13-12-2013 12:04:10 > 13-12-2013 12:05:00
Bar: "C.3.17 13-12-2013 12:04:10 # 13-12-2013 12:05:06
Shell: "P.1.17 13-12-2013 12:04:10 > 13-12-2013 12:05:00
Shell: "W, 1,17 13-12-2013 12:04:10 » 13-12-2013 12:05:06
Update selected l [ Leave all

Figure 6-1

All the elements in the dialog are ordered by the time of creation, and the general order is:

- new elements - ordered by time,

- updated elements (time forward) - ordered by time,

- then updated elements (time backward) - ordered by time,
- deleted elements - ordered by time.
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6.2. LIMITATIONS
The functionality of the Update File command at the current state of development has some
limitations concerning elements that have been deleted in the updated Revit model or in FEM-Design:

— Ifan element has been deleted in the updated Revit model, after using the update command, this
element will not be deleted from FEM-Design model.

— Ifan element has been deleted in FEM-Design model (but not in updated Revit model) and then
updated with other changes made in Revit, it will reappear in FEM-Design.

6.2. EXAMPLE

Here is a brief example showing functionality of the Update File command.

1. In the first step, model shown in Figure 6-2 has been exported from Revit to struxml file and
opened in FEM-Design (Figure 6-3).

Figure 6-2

Figure 6-3

2. In FEM-Design following actions have been performed:

— Added support.
— Added loads and load combinations.
— Added bracing.
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Figure 6-4

3. Meanwhile some changes have been applied to Revit model, and the updated model has been
exported to new .struxml file. Following changes have been applied to the initial Revit model:

— First span is now shorter than initially - columns and one beam have been moved, and the
other beams got shorter.

— Additional span covered with concrete floor has been added.

— Profile of the two columns supporting the concrete floor changed and they have been rotated
90 degrees in relation to the original position.

Figure 6-5

4. FEM-Design model (at the stage as shown in Figure 6-4) has been updated with the new .struxml
file containing changes made in Revit since the first export.

The effect of the update is shown in Figure 6-6.

— The first span is now shorter.
— Additional span and concrete floor has been added.
— Two columns supporting the concrete floor changed their profile and direction/rotation.

However,

— the applied load will not adjust itself if the geometry changed - it has to be done manually (e.g.
using Move or Stretch command). The load cases and load combinations remain in the FEM-
Design model.

— since the first span got shorter and two columns have been moved, the supports that have been
applied in FEM-Design need to be adjusted to the new position of columns.
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Figure 6-6

5. The model has now been adjusted in FEM-Design and some additional area loads have been
applied to the concrete floor. The effect is visible in Figure 6-7.

Figure 6-7

6. Meanwhile one more change has been applied in the Revit model - a hole was made in the
concrete floor. The updated model was exported yet to another .struxml file.

Figure 6-8

7. FEM-Design model (at the stage as shown in Figure 6-7) has been updated with the newest
.struxml file containing changes made in Revit since the previous export. The effect of the update
is shown in Figure 6-9 — a hole has been added to the floor, nothing else has changed.

. Figure 6-9
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