APPENDIX B. IMPORT / EXPORT OF DATA ON THE CALCULATION MODEL
B.1 SUPPORTED IMPORT AND EXPORT FORMATS
B.1.1 Overview

Data exchange with other software systems is one of the most important functionalities of SP
LIRA 10. Two data exchange strategies have been implemented: integration of a software module
into an external software package, for instance, into Revit, and use of built-in functions for importing
and exporting data to intermediate files.

SP LIRA 10.12 provides the ability to import or export source data and calculation results in a
number of common formats:

e *msh — FE generator files of Gmsh mesh.

o *stl;*stlA;*stIB — files for data transferring on the 3D geometry of a structure from the
STL program (3D stereolithography).

o *.0bj — files for transferring geometry data from the Wavefront program.

e *.mesh — files for transferring data about the 3D geometry of a structure from the INRIA
program.

o *off — files for data transfer from RoffView, Java Off Viewer, MeshLab, GLC_Player
model modeling programs.

e *.poly — files for transferring data from polygon modeling programs.

o *dxf — an open file format for exchanging graphical information between CAD
applications. In particular, it is used by the AutoCAD computer-aided design system to create design
schemes for the LIRA 10 software package.

e *.igs, *.iges — a neutral file format designed for the exchange of 2D and 3D data of graphic
editors between heterogeneous CAD systems. For import in SP LIRA 10, import/export of geometric
models consisting of primitives is implemented: node (Node), rod (Beam), plate (Linear Triangle,
Linear Quadrilateral).

o *.3ds— files used by Autodesk 3ds Max 3D for modeling, animation, and rendering. Model
geometry is imported into SP LIRA 10.

e *.neu — text format FEMAP Neutral File Format, designed to store data about the model
(this format is most conveniently used to transfer the FE model between SP LIRA 10 and Scad Office
PC).

o *sdnf — (Steel Detailing Neutral File) is used to import/export 3D models when working
with CAD systems such as AutoCAD, Bocad-3D, Tekla Structures, etc. Describes structural elements
such as bars and plates, as well as the loads on them, information about materials, etc.

e *byu — used to render a 3D polygon mesh in CAD systems and other applications.
Represents 3D objects as a set of polygon primitives.

o *ifc — a neutral file format that allows the exchange of information between different CAD
systems and other construction management systems.

e *.docx, *.xlsx — a series of file formats for storing electronic documents of office
application packages.

e *bmp — raster image storage format.
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e *.dwg — a binary file format used to store two-dimensional (2D) and three-dimensional
(3D) models when working with such CAD systems as AutoCAD, Advance Steel, CorelCAD,
BricsCAD, etc.

e *gif — a graphic image format capable of storing compressed data without loss of quality
in a format of no more than 256 colors.

e *.png — a raster format for storing graphic information using lossless compression using
the Deflate algorithm.

e *tiff — raster graphics storage format.
*.Jpeg — a graphic format used for storing photographs and similar images.
*.html — tagged markup language for documents.

e * pptx — astandard PowerPoint format that can contain slides with images, text, animation,
audio, video, special effects, graphs, charts and other data.

e *.avi — multimedia container for audio and video data.
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B.1.2 Add an imported fragment G e
+ “.msh

To add an imported fragment to the calculation model, you el

can use the Diagram = Import Fragment menu command (the _::sh
=N

command of the same name on the Add ribbon or the button L~ °ﬁ
on the toolbar). As a result, the panel of the active Import mode :::,
is displayed (Fig. B.1), where on the Available Formats tab the “igs:*iges
format can be selected from which the fragment import is to be *3ds
carried out. The Scale factor input field specifies the scale factor "neu
to the coordinates of the imported model. b

When clicking on the Import button, a standard file opening e
window opens, where the path to the file in which the imported "fep

fragment is saved, should be specified. If SP LIRA 10 does not | Scalefactor !
detect any errors during reading and importing the file, the = Import...
positioning the imported fragment in the interactive window of

design model’s visualization can be carried out. e I P [N R PR AT

{4 «

Operation Parameters

Fig. B.1. Dialog box Import
B.1.3 Common DXF format files import

Files of the common format DXF (import of flat elements of spatial orientation) are imported
into the LIRA 10 program as a set of flat faces (shells) and bar elements. For correct data transfer in
SP LIRA 10, DXF objects are drawn with the following primitives:

e LINE —rod FE 10;
e POLYLINE —rod FE 10;
e 3DFACE — shell 3-node FE 42, 4-node FE 44.

¥R A 3DFACE face is defined by four or three points that lie in the same plane. For a three-
point face, the third and fourth points must match.



B.1 Supported import and export formats

Imported objects can be assigned section and material parameters. To do this, keywords
(identifier) of the corresponding section and material are indicated in parentheses in the layer
description. Table B.1 lists the identifiers of the implemented types of parametric sections. Table B.2
presents steel rolling sections. Table B.3 contains identifiers of materials: isotropic, as well as
materials in accordance with the base of materials SP LIRA 10. For sections and materials not listed
in the tables, data transfer is not provided.

Also in SP LIRA 10, the color of the layer is transmitted, which is assigned to the material and
the group of elements. DXF objects drawn with the same color will belong to the same element group.
Types of lines and the width of the polylines are ignored.

?3\ When importing from common format DXF files into SP LIRA 10 environment, the dxf

unit of model geometry equals one meter.

Arcuate segments are not imported into SP LIRA 10. They need to be replaced with broken lines
(the shorter the length of the polyline segments, the higher the import accuracy is).

Important:

1. Section and material identifiers are written with a space.

2. «.» (dot) — symbol, available in the Layer Name is used as a numeric separator.

Table B.1. Parametric section

Section type Sketch Section shape identifier Note
R4
Plate 7 % PLATE h-O0 0 - numerical value,
s - o given in meters
R4
[}
Bar = - BEAM H-00 B-O0 0 — numerical value,
given in meters
— B -
b2 &
‘ ‘ s il !
)
I-beam < T |_ BEAM b-00 b1-00 b2-00 H-O h1-0 |0 — numerical value,
Y1 h2-0 given in meters
i
b I
Lost |
|27
!
)
77 =,
x ~ O — numerical value
Channel Bar Y1 CHANNEL B-0O b-O H-O h-O - n :
- -1 given in meters
! b i
-- - )
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Table B.1 continuation

Section type Sketch Section shape identifier Note
R4
1 s,
T | - B . .
RHS 4:' 7 = BOX B-0 b-0J H-0 h-00 Iiilmgttérgerlcal value, given
Lz
1]
— B -
CHS RING D-0 d-00 OO0 — numerical value, given

in meters

— B -—
| Vi
Symmetrical T- T 1 O numerical val e
beam with top = ~ 1 |T_BEAM_SYM_TB-Ob-0h-OH-O | _MUMercalvaite, give
shelf ! Y7 in meters
b L
— B -—
b/2| _ _b1_
i - Z1
xggwﬁglﬁé ! i W‘m ! T_BEAM_NONSYM_T B-00 b-0J O — numerical value, given
shelf - [ e b1-O0 H-O h-O in meters
1 A Yol
- b S
| 21
1
Symmetrical T- - B . .
beam with bottom ' % | T_BEAM_SYM_L B-O b-01 h-00 H-O0 [ — numerical value, given
shelf b i in meters
S| e
-— b —
Bz
ical T- 7RG
bAsgnT \T,ﬁtr:'giluzm = A ™=  |T_BEAM_NONSYM_L B-0Jb-0 O — numerical value, given
shelf (R 7/7.4//7 | b1-0 H-O h-OI in meters
b/2| Lm» <
|
— B -—
_ B
b/2 | __bl_
“ 71
Cross ‘ | | CROSS B-0 b-O0 b1-0O0 H-OO h-0O O — numerical value, given
= ¥ < |h1-O in meters
= -
1 Y1




B.1 Supported import and export formats

Table B.1 continuation

Section type Sketch Section shape identifier Note
| A z1
! %
= ﬂ a ical val
Anal 1 MR L R — numerical value,
gle v W2 ANGLE B-0J b-LJ H-L h-0 given in meters
Vb
— B —
Table B.2. Rolled Cross Sections
. Section shape Profile
Section type Sketch identifier Norms name Note
GOST 26020-83 (type B) 1051
GOST 26020-83
(type b of additional series) 10761
GOST 26020-83 (type K) 20K1
GOST 26020-83 (type L1I) 201111
p ASTM A6M (Narrow-shelf) 31V3A
! ASTM A6M (Standart-shelf) 31B1A
. ASTM A6M (Middle-shelf) 20]T1A
I-beam with - here: OO
parallel edges of STT | SUN-O0 |ASTM A6M (Wide-shelf) 30112C Wro(;irleé i
shelves - ASTM A6M (Column) ke |°
STO ASChM 20-93 (Beam) 1061
STO ASChM 20-93 (Wide-shelf) 201111
STO ASChM 20-93 (Column) 20K1
OST-16 (standart metrical) 12
OST-10016-39 (I-beams) 14
OST-16-1926 (Gray-Peyner) 14
I-beams (German standard assortment) 11
2 GOST 8239-72* 10
A GOST 8239-89 10
_ GOST 5157-53 18M
I-beam with STT | SU_NPRL|(Spetial) where: O —
unparallel edges of - - .
shelves = N-O GOST 8239-56 10 profile name
(with changes from 1959)
GOST 8239-56 10
(instead of OST-10016-39)
71 GOST 8240-72* (with parallel edges of
A 5T
shelves)
) i GOST 8240-97 (with parallel edges of
Channel with shelves) ST where: O
arallel edges of - e
olves D o [STTCSUN-O {5057 8240-97 < |profile name
Y1 (Economic)
GOST 8240-97 ST
Lzzza (Light series)
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Table B.2 continuation

Section shape

Profile

Section type Sketch identifier Norms name Note
| 21
7=
Channel with GOST 8240-72 (with
TT NPRL ‘ e
unparallel edges of z D—C—SU— slope of inner edges of 5 Wh?:f‘ -
shelves ™ ) shelves) protile name
zzzn
where: [0 —
profile name.
The presence of
the symbol «/»
A 27 (slash) in the
Taurus with name shoul_d be
unparallel edges of — | NN T GosT 8230720 1/2 7, |eplaced with
the shelf Y1 BV 2T e
(underscore).
The profile name
is written
without spaces
Example:
1 2otaByT.10
|z TU 14-2-24-72 (type B) | 10BT* |\yhere: O] —
profile name.
Taurus W|th TU 14-2-24-72 (type K) 10KT* The presence Of
parallel edges of — [STT_TSUN-O  |1{14-2-24-72 (¢ the symbol «*»
the shelf )/7 TLTLAT ( ype 10ILIT* (asterlSk) in the
1) name should be
replaced with
13)14_2_24_72 (type 10'KYT1 | «™» (Degree)
o R
TT L EQUAL S0 —
Engle even shelf yr | 2T T-EEQUALSU N st 8509-86 20x20x3 |Where: U
= | N-O profile name
VT 7777777
” A Z1
Engle uneven shelf y7 |STT L SUN-O  |GOST8510-72 25x16x3 | Where: O —
— -~ profile name
GOST 10704-76 83x3
Pipe STT PIPE_SU N-OJ |GOST 8732-78 2gx3 | Where: -
- - profile name
TU 1381-020- 530x7

00186654-2011




B.1 Supported import and export formats

Table B.2 continuation

Section type Sketch Section shape identifier Norms F;]?r:‘lae Note
GOST 30245-2003 50x25%2
Rectangular STT_PIPE_RECT_SU where: O —
profile N-OI profile name
TU 67-2287-80 100x60x3
GOST 30245-2003 40x40%2
Square profile STT PIPE_SQR SUN-O |GOST 8639-82 10x10x1 | Where: O -
- - - profile name
TU 36-2287-80 80x80x3
. GOST 2590-88, where: [ —
Circle - STT_CIRCLE SUN-D 115 14-136-347-2001 8 Iprofile name
|\ 27
Square STT_FOURSQUARE_SU |GOST 2591-88, 28 where: O —
q )= INDO TU14-1-4492-88 profile name
| 21
Rectangle _ |STT RECT SUN-O GOST 103-76 goxg  [Where: Ol -
Y1 - - profile name
Table B.3. Materials
Item Norms Material identifier Note
R — specific weight, t/m?
E — modulus of elasticity, t/m?
. V — Poisson's ratio
Isotropic o R-OEDV-OAD A — Coefficient of thermal
expansion, 1/C
O — numerical value
Heavyweight . i
concrete SNiP 2.03.01-84 SNP-
Heavyweight DBN B2.6-98:2009 DBN-OI where: O — class of concrete.
concrete The presence of the symbol «/»
Heavyweight SP-52-101-2003(63- SP-0] (slash) in the name should be
concrete 13330-2012) . replaced with « » (underscore)
Heavyweight
concrete Eurocode EC-O
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C.. Mma B.. 3a.. bG6.. Ueer Twnmn. B"™
0 L .. Continu...
.= Bbanka &b (DBN-C20_25) " ﬁ & [ 23.. Continu.. —
<= Bepxruii noac depmel MK (STT_PIPE_SQR_SU N-40x40x3) ¢ 1 B . Continu.. —
= Konone MK (STT_|_SU N-30K3) ¢ O o @0 Continu.. —
<= Huknnii noac deprael ME (STT_PIPE_SQR_SU N-4040:3) W i o 9 Continu. —
<= Cronceok konods ME (STT_|_5U MN-30K3) " ﬁ o @1 Continu. —
Mepexpeimne KB (PLATE h-0.6 R-2.4 E-3.06E+06 V-0.2 A-1E-05) ¢ L o g 23. Continu.. —
<= Mporoser MK (STT_C_SU_NPRL N-10Y¥) ¢ O o @55 Continu.. —
.= Packocel w cToikk depmael ME (STT_PIPE_SOR_SU MN-40xd0x2.5) ¢ i o @ ¢.. Continu. —
= Ceasu MK (STT_PIPE_RECT_SU N-30:25x2) ¢ o g @13 Continu. —.
< >

Fig. B.2. Layer design example for importing generic DXF files
B.1.4 Export of a finite element model to a common DXF file

B SP LIRA 10 implements the export of a finite element model to a DXF file of a general
format. The following types of finite elements are exported to the DXF file:

Table B.4
Object LIRA 10 Object DXF
Piles (Single-noded FE) Point
Bar finite elements LINE
Plate finite elements 3DFACE
Solid finite elements Each face of a solid element consists of 3DFACE
Loads see table B.6

It is possible to transfer not only a finite element model to a DXF file, but also data on the
design model (text representation attributes applied to elements), as well as calculation results
(deformed model, mosaics of results of strength or design analysis).

=™ Only that data is exported, which render at the time the export function is being executed.

B.2 PECULIARITIES OF IMPORTING FLOOR PLANS FROM DXF FILES
B.2.1 General information

SP LIRA 10 imports walls, slabs, columns and beams from DXF text files, which must be
represented by the corresponding objects and belong to a layer with a predefined name.

Table B.5 describes how an object should be specified in a DXF file and what SP LIRA 10
model object it is converted to when imported.

In SP LIRA 10, when importing floor plans, along with the geometry of the scheme, sections,
materials and loads, specified on the element can also be generated. Table B.6 shows the identifiers
of all loads for which data transmission is provided.



B.2 Peculiarities of importing floor plans from DXF files

Table B.5. Layers for floor import

Representation in

Item DXE Layer name | DXF Obiject LIRA 10 Object
Foundation slab / Floor slab Midplane Contour SLABS P-Line Archlteiﬁérgllgt(;ntour of
Holes (foundation slab / floor Contour SLABS_HOLES P-Line Subtracted from the
slab) contour of the plate
Projection of the . Avrchitectural contour of
Wall median plane in plan WALLS Line the plate
Doors Plan projection DOORS Line Subtracted from the
contour of the plate
Window Plan projection WINDOWS Line Subtracted from the
contour of the plate
Pile Center point Of the PILES Point Single node FE 56
plane projection
Column Cslnat ﬁ; E?;?;g{;::e COLUMNS Point Architectural rod
Beam Central axis BEAMS Line Architectural rod
Table B.6. Loads
Item Loading identifier | Load identifier | DXF Object Note
Static loading, evenly
distributed over the area. .
Considered only for the A_Loan-L] P-Line
SLABS layer
Static loading, evenly
distributed over the area. .
Considered only for the L_load-T] Line
BEAMS layer
Arbitrary load at a point. LC-{arbitrary name} | FX(0O), FY (D), where: [J — numerical
ARB_POINT_LOAD (LC- Fz(O), MX(O), Point value
{name} FX(O)) MY (O), MZ(OD)
Avrbitrary load on the line.
ARB_LINE_LOAD (LC- QX(@). Q¥(D), P-Line
{name} QY (D)) Qz(M)
Arbitrary load on the surface.
ARB_AREA LOAD (LC- PX(D), PY(D), P-Line

{name} PZ(O))

PZ(0)

R Important!

oA wWwh e

B.1 and B.2) and materials identifiers (see Table B.3).
7. Layer names of doorways that do not have identifier parameters are imported by default,
doorway heightisH =2.1m.

Building axes, partitions and loads not listed in Table B.5 are not imported.
The line of walls should not be interrupted in door and window openings.
The contour of the slabs and holes defined by the polyline must be closed.
Polyline roundings are not allowed.
The imposition of the contours of slabs and holes is not allowed.
. The names of the layers indicated in Table B.5 can have both section identifiers (see Tables
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8. The names of the layers of window openings that do not have identifier parameters are
imported by default, the setback from the bottom of the ceiling h = 0.8 m, window height H = 1.5 m.
9. The layer name PILES, both for the general *.dxf format and for floor plans, can have the
following parameters (Rx-C0 Rux-J Ry-[0 Ruy-[J Rz-[0 Ruz-[J):
Rx is the axial stiffness of link under tension-compression along global/local axis Y of the

node;

Ry is the axial stiffness of link under tension-compression along global/local axis Y of the

node;

Rz is axial stiffness of link under tension-compression along the global/local Z-axis

Rux is the rotational stiffness of link under rotation around the global/local X-axis;
Ruy is the rotational stiffness of link under rotation around the global/local Y-axis;
Ruz is the rotational stiffness of link under rotation around the global/local Z-axis;

O — numerical value of stiffness.

Numerical values of identifiers specified in tables B.1, B.3 for floor-by-story import can be in
arbitrary units. These units will be assigned in the Floor Plans Import dialog box.
10. In the Layer Name, identifiers should be typed in the following manner: Layer Name

(section id

&
L
=
=
=
=
=
=
P
=
=

<

entifier; material identifier; loading states editor identifier; load identifier).
LI B.. 3a.. b.. User
0 § O of O Ge.
BEAMS (T_BEAM_SYM_T B-400 b-200 h-200 H-600 DBN-C20_25 LC-Moctoannaa L_Load 1.5) ¢ O o W oee
COLUMMS (STT_|_SU N-12KC) g o F o
DOORS (H-1700) § o & mos
PILES (Rz-9000 Ruz-1000) § 1 o Ea
PILES (Rz-9000) § 1 Ff HM
SLABS (PLATE h-200 SNP-B30 LC-MocTtoanHans A_Load 0.25 LC-AnwreneHan A_Load 0.15) \j' II |1“|=" W 12
SLABS (SNP-B30 LC-AanTensHan A_Load 0.15) 9 ﬁ o [ 130
SLABS_HOLES g 1 & 9.
WINDOWS (h-500 H-1200) g 1 F O

Twn nw...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...
Continu...

m
m
[a]

SERRRRRERN

Fig. B.3. Example of layer design for floor-by-floor import of DXF files

B.2.2 Preparing a DXF file in the AutoCAD environment

e Create the required layers using the AutoCAD = Create Layer commands.
o Fill the layers with objects LINE, POINT, POLYLINE, in accordance with the above tables
B.1-B.3, B.5, B.6.
e Save the resulting file in DXF format. DXF file names may have (_h(J) suffix, where [J is
the floor height (ex.: 0_h3000.dxf). When specifying the numerical value of the floor height in the

file name,

e For each floor plan of a multi-story building, repeat the steps above in a separate file.

the units of measurement of the model geometry must be taken into account.

R DXF files prior to 2000 and R12/LT2 versions replace spaces and parentheses in layer

names with underscores, destroying layer properties.

When importing only one floor, the DXF file must be named 0.dxf.
When importing multiple floor plans, each floor plan must be saved in a separate file. File

names are

10

given only by numbers. File names can be specified in two sequences:



B.2 Peculiarities of importing floor plans from DXF files

e First: — 0.dxf — for the first floor, 1.dxf — for the second floor, 2.dxf — for the third
floor, and so on.

e Second: — -1.dxf — for the first floor, 0.dxf — for the second floor, 1.dxf — for the third
floor, and so on.

For any sequence, the presence of the 0.dxf file is mandatory; without this file, import is not
possible. The generated floor plan files must be placed in the same folder.

The coordinates of the created floor plans must be agreed. The world coordinate system is used.

During the import process, in the Floor plans import from DXF dialog box (Fig. B.4), the
user can set the units of measurement for the model geometry, section, pile stiffness and load. The
specified units of measure will be used when calculating the parameter values in the layer description.

Floor height Selectvalue

h Storey Height ~ Model geometry o

0
2275 Specify new units
4200
3150
3150 .
3150 Scale factor 1
3150
3150

MeTp L

||| W N - O

Selectall Clear Selection
OK

Fig. B.4. Dialog box for importing floor plans from DXF

R When importing floor plans, one dxf unit equals one user-specified unit in the Floor plans

import from DXF = Model geometry dialog box.

11
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B.3 PECULIARITIES OF IMPORTING FILES WITH EXTENSION (*.1FC)

Import

When importing files in the IFC format, support for the IFC2x3 version is implemented.

SP LIRA 10 imports bar and plate elements.

For bar elements, geometry and section data are transmitted. Import of standard parametric
sections is implemented.

For plate elements, geometry (including holes) and thickness data are transmitted.

Here is the list of the main implemented classes of the IFC format:

e Rods:
o IfcColumn, IfcBeam, IfcMember;
o Plates:
o IfcWall, IfcWallStandardCase, IfcPlate, IfcOpeningElement, IfcBuildingElementProx,
IfcSlab.

For IFC files created in Tekla Structures or AVEVA Bocad Steel, automatic comparison of
rolled steel sections is implemented. When processing an imported section of rolled steel, described
in an IFC file, SP LIRA 10 checks for the presence of such a profile in its own assortment databases.

If there are no matches, the user is prompted to independently match the name of the imported
profile with the selected section in the window Material comparison form (Fig. B.5).

Material comparison form (Steel_Undefined) - a X
Table Name Non-alloy structural steel by EN 10025-2.2004
@ Concrete
+-'48 Reirforcement Table description EN 10025-2.2004
13 Rolled steel
13 sniP1-2381°
o 77900 Type of Denaty Run Ryn. E . G, A
’m GOST 27772:88 Class rolled steel  Te/m™3 1c/M"2 Te/M"2 Tc/MM"2 ¥ T©/M™M"2 9
1 GOST 10705-80" for tubes) = = = e a
12 GOST 1070676 for tubes) »  EE - s N 16065 2WNSET 03 [REREdS: [
11 GOST 8731.87 for tubes) 5185 shaped | 7.85 2572 17845 21006E+07 |03 |8.0S58E+06 |1
LB TR 14-3-567-76 fortubes) | 9 — p o a
5185 v|78 95 1784 1006E+07 8.0S58E+06 |1
7 HISTAR and FRITENAR g 2 el R ZWIREWT 103 [BAoRe
I3 Nomalized structural steel by EN 10028 5185 shaped v | 785 2572 17845 21006E+07 |03 |8.0558E+06 |1
10 Themostrengthened structural steel by 5185 shaped v 785 28552 16825 21006E+07 |03 |8.0558E06 |1
LB Weather resistant structural steel by EN pop - " - w—
'y P wel stoel by EN 1002 S2350R / $23500 / S23502 shaped 785 36710 23363 21006E+07 |03 |B.0S58E+06 |1
1 Siructural steel, wekded for stationary cc S235JR / 523500 / 523502 shaped |V |7.85 3%710 22944 21006E+07 |03 |B.0558E+06 |1
i 'SP -‘:";’z;‘owwﬂ“ém”m?% S235JR / 523500 / 523502 shaped v 785 36710 21924 21006E+07 |03 |B.0S58E+06 |1
16.1 1 -
i ,m DBN V.26.163.2010 S235JR / 523500 / 523502 shaped |~ |7.85 %710 21924 2.1006E+07 |03 |8.0558E+06 |1
0 '% DBN V.2.6-198-2014 SZ35JR / $23500 / 23502 shaped v 785 35690 19884 21006E407 |03 |8.0558E406 |1
¢ i:ﬂ 2: fgﬁliga”;:]fm S275JR / $27500 / S2752 shaped v |7.85 41808 28042 21006E+07 |03 |8.0S58E+06 |1
; é EN 1993-1-1 Eurocode 3 S275JR / S27500 / S27502 shaped v | 785 41808 202 210066407 |03 |8.0S58E+06 |1
+-f§= Wood S275JR / S27590 / 527542 shaped | 785 41808 26003 21006E+07 |03 |8.0558E406 |1
S275IR / 527590 / 527542 shaped 785 41808 24383 21006E+07 |03 |B.0S58E+06 |1
S275JR / S27500 / S27502 shaped v 785 41808 23963 21006E+07 |03 |B.0558E+06 |1
S275JR / 527500 / 527542 shaped v | 7.85 40789 2944 21006E+07 |03 |8.0S58E06 |1
SI55JR / S35500 / SI55U2 / SISSK2 [shaped v | 7.85 47927 36200 2.1006E+07 |0.3 |B.OSS8E+06 |1
S355JR / $35500 / $35502 / S355K2 [shaped v |7.85 47927 35180 21006E+07 |03 |B.0558E+06 |1
S355JR / S35500 / 535502 / SI55K2 |shaped | 7.85 47927 34160 21006E+07 |03 |B.0S58E406 |1
S355JR / S35500 / S355J2 / S355K2 [shaped v | 7.85 47927 3141 21006E+07 |03 [8.0S58E+06 1.4
< > < >
Comparison log Aoply to all Apply Skip Skip all

Fig. B.5. Dialog box Material comparison form
To compare sections, the user needs to select the required section from the rolled steel table and

click the Apply button. This section will be automatically assigned to all imported bar elements with
the same section description in IFC format.
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B.3 Peculiarities of importing files with extension (*.IFC)

Matching data is saved in the comparison log, which is located in the SP LIRA 10 database
directory. When the IFC file is subsequently imported, the import system will automatically check
profiles unknown to it with sections stored in the comparison log.

Pressing the Preview button, the steel profile will be shown similar to it, as a parametric one.

To view the comparison log, click the Comparison log button, after which the Cross-section
comparison log dialog box will appear (Fig. B.6).

To remove a matching line from the log, select it and click the Delete button.

Cross section comparison log - O X
Name of cross section Egg&i:{ﬁgﬁ Table name (LIRA) Edit 2
'‘Banka’ 30Ww2c ASTM A6M + TY 0925-016-00186269-2016 LinpokononouHsie ABY TaBpbl
'Pepma NOACTPONUNbHAR' 240B1 FOCT 26020 - 83 ieyTasp ¢ napannensHsiMA rPaHAMK NONOK Tuna b AoNoNHUTENsHOR cepum
'Pacnopka’ n FOCT 2591-2006 MNMpokaT cOpTOBOM CTanbHOM rOpAYEKaTaHbIA KBaAPaTHLIA
'CBA3b rOpU30HTaNbHAR' n [OCT 2591-2006 MpokaT cOpTOBON CTANLHOM rOPAYEKaTaHbIA KBaAPaTHLIA
‘Cea3b BepTuKanbHan' 1 FOCT 2591-2006 MNMpokaT cOpTOBON CTANLHOM rOpAYEKaTaHbLIA KBaAPaTHLIA -
'BEAM' 1n FOCT 2591-2006 MpokaT cOpTOBON CTANLHON MOPAYEKaTAHbIA KBAAPaTHbIA
'Packoc’ 1 FOCT 2591-2006 MNMpokaT cOpTOBOM CTaNLHOM rOpAYEKaTaHbIA KBaApaTHbLIA o
Add Change Delete

Fig. B.6 Dialog box Cross section comparison log

23\ The change mechanism always uses only the log, which is located in the SP LIRA 10

database catalog and which has the name JournalOfComparisonSectionlfc. To use the other
comparison log, in the database directory, you are to replace it and rename it to
JournalOfComparisonSectionlfc.

When you click the Skip SP button, LIRA 10 tries to convert the current profile into a
parametric or user-defined bar cross-section. The Skip all button does the same for all sections, i.e.,
in the current session matching will no longer run.

R All bars with an unconverted IFC profile will be imported without a cross-section, i.e.
bar architectural elements will not be assigned with cross-sections.

Following the same algorithm, using the comparison log, the import of materials from IFC is
implemented.

Export

In SP LIRA 10, the model export to IFC format version 2x3 is implemented only for the
architectural model.

Architectural elements, depending on their position in model space, are exported in IFC format
as:

e |fcBeam — for an architectural bar that is located horizontal or occupies an arbitrary position
in space.

e [fcColumn — for an architectural bar of vertical position.

o |fcWall — for an architectural plate of vertical position.
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APPLICATION B. IMPORT / EXPORT OF DATA ON THE CALCULATION MODEL

e |IfcSlab — for an architectural plate horizontal position.
e |IfcPlate — for an architectural plate of arbitrary position.

For plate elements, geometry and thickness information is transmitted.

For bar elements, information about the coordinates of the beginning and the end of the bar is
transmitted, and the assigned parametric sections are also exported.

Rolled steel cross-sections are exported to the IFC format as parametric sections similar in
shape to rolled steel. For bars with cross-sections that are not compatible with the IFC format (for
example, a numerical description of the cross-section), a fictitious cross-section is created in the form
of a square with a side of 0.2 m.

Information about the position of floors is described in groups of elements.

The following is not exported to the IFC format:

¢ finite elements;

e loads;

e physical properties of materials.

B.4 ADVANCE STEEL INTEGRATION — LIRA 10

SP LIRA 10 provides for the exchange of section base data with Advance Steel. The connection
between the programs is implemented by a plug-in that is built into Advance Steel.

?3\ Plugin implemented for Advance Steel 2020 and Advance Steel 2021.

The LIRA 10 tab was added to the main Advance Steel button bar for importing and exporting
the model and the button that starts databases synchronization of rolled steel sections (Fig. B.7).

“lﬁhIEIIEJEH-' i

Tnasvan  Obvektel  Paclwunpennoe mogenwpoeanwe  Boisog  Bwg  JIMPA 10

Ly R

WMmnopT 3xkcnopt CHHXpPOHMIMPOBATh

NAPA 1D

Fig. B.7. External tools

Import and export were carried out for the main structural types of elements, stored in DWG
files, as well as their sections and materials.

The steel section database synchronization form provides import and export, replacement and
merging of tables into the AstorProfiles database.

= Implemented for AstorProfiles 2020 and AstorProfiles 2021.
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B.4 Advance Steel integration — LIRA 10

@ OBbegnHeEHNE Bas gaHHBX — O >
» - -

:E.:g.'zpr:f::ﬁﬂ 701701 | BeiBpantsie TaGnuus: 0/1402 | NWPA Tatnuus: 701701
(EZB I |- [ | R T lceuermn E- ] lcevermA P
[ Coeverwn | i [ Ccesermn [ Cceserma
#-T Toewewns || i T T-ceyenun T T-ceuerms
- | Lceverws || i L LcedsHun - | Lcevsmn
|:| MpAMoyroneHele Tpydel || i |:_| MpAMoyroneHelEe TpyOLI |:| MpAMoyroneHele Tpyobl
#-0 Tpyber | e O Tpybe -0 Tpybe
---. Kpyrnee cevenmn || i @ Kpyrneie cevenus ---. Kpyrnble ceyeHWA
B MpamoyroneHsle ceveraa || B B MpamoyvroneHsie ceverna B MpamoyroneHse cederns
B~ § Cevermn "Carma” || i ¥ Ceustir "Cirma” - W Ksamamoe cevstme
J" e I Zceuernn P Ceustir "Cirma” v

o P T i
£ >
Crapr

Fig. B.8. Dialog box Databases Merge

Before exporting a model from Advance Steel to SP LIRA 10, the databases must be
synchronized. To do this, click the Synchronize button on the LIRA 10 panel, after which the
Database Merge dialog box opens (Fig. B.8). Double-click the left mouse button to select the desired
sections, they will be displayed in the middle column Selected Tables, then click the Start button.
Now the sections are available in LIRA 10. After that, you can export the model by clicking on the
Export button on the LIRA 10 panel (Fig. B.7).

Import from LIRA 10 to Advance Steel is carried out in a similar way. Select the cross-sectional
data by double-clicking the mouse from the LIRA table and pressing the Start button. After that,
you can import the model by clicking on the Import button on the LIRA 10 panel.

It is also possible to manipulate all the missing sections at once using the buttons:

% __ Select dissimilar tables and replace in LIRA 10;

- _ Select dissimilar tables and replace in Advance Steel;
- Select duplicate tables and replace in LIRA 10;

™ Select duplicate tables and replace in Advance Steel,
'ﬁ* — Select duplicate tables and combine;

By User mode settings, where in the drop-down list On repetitions you need to select
Synchronize data or Replace.
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APPLICATION B. IMPORT / EXPORT OF DATA ON THE CALCULATION MODEL

B.5 EXPORT FROM RENGA

It is possible to export a BIM model from Renga to SP LIRA 10 using a plugin built into Renga.
On the main panel of the program there is a button for exporting the model to a FEP file (Fig.
B.9).

WA B VDD EOS 0

| Export to LIRA 10 |

Fig. B.9. External export tools

When exporting, a form is displayed with information about the progress of the export process
(Fig. B.10). Export is carried out for the main structural types of elements.

[Fe?] | Export to SP LIRA 10 - O X
Object type: Exported:
walls 27127
overlap 6/18
columns 717216
beams 100/292
base 0/0
Stop

Fig. B.10. Progress Dialog box

B.6 REVIT—LIRA 10 INTEGRATION

SP LIRA 10 provides for the exchange of model data and analysis results with Revit. The link
between the programs is implemented by a plug-in, built into Revit.

REGHG - KR-»7-@ -FPA 8 -0% g -+
m Architecture  Structure  Steel Precast Systems Insert Annotate  Analyze

[é g Help FEP 'éﬂ ﬁ ‘@g

Modify Transmit a model About Export Results Save Download Hinges
Revit model results  results

Select eTransmit LIRA 10 Tools

Fig. B.11. External tools

?S\An additional plug-in is installed during the installation of SP LIRA 10 in the presence of

a previously installed Revit program.
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B.6 Revit — LIRA 10 integration

After starting Revit, this add-on will be displayed on the Add-Ins tab (Fig. B.11). The plugin
consists of the following commands:

e Export Revit model (export to LIRA 10) — exports the Revit analytical model to SP LIRA
10.

e Results (Show LIRA 10 Calculation Results) — visualizes the calculation results and
updates them.

e Save result — saves the results.

e Download result — it is possible to load rebar selection results from a file in *.Irr format.

e Hinges — displays of hinges on the Revit analytical model (Fig. B.12).

)
08

Fig. B.12. Hinge visualization

Model export

To transfer a Revit analytical model to SP LIRA 10, use the Export Revit model button. After
pressing the button, the Export wizard dialog box is activated (Fig. B.14).

This window allows you to manage imported parameters, view logs of comparison of sections
and materials, and set additional import parameters. It is also possible to select the interface language
(English, Russian, Ukrainian).

Checkboxes Cross section, Material, Restrains, Loading States indicate whether the marked
parameters will be imported into the *.fep file.

Using the Snap checkbox, the Select the model for snapping button, you can connect an SP
LIRA 10 model with the current Revit model. By calling the menu command again or clearing the
checkbox, the models can be unlinked. The snapping will be useful in cases where the model in Revit
has been slightly changed, and its parameters need to be transferred to a previously created SP LIRA
10 file, which was also manipulated.

In the case of a snapping-aware export, the following element parameters are updated:

e geometry of the floor contour, slabs, walls, holes;

e geometry and placement in space of beams and bars.

?3\ Updating the geometry of the contours of plate elements means highlighting changes with

red lines on the current contour of the element (Fig. B.13).
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APPLICATION B. IMPORT / EXPORT OF DATA ON THE CALCULATION MODEL

Fig. B.13. Highlight the changes with red lines

The Triangulation checkbox allows you to add the parameters specified on the triangulation
panel (Fig. B.15). This panel can be called up by clicking on the Settings button located to the right
of the checkbox.

Method Export Wizard X
@ Mesh &~ | Interface language: English Settings -
es
O Delaunay
—
O ReGrid Cross section pensenies
Settings
O ReGrid2 Material Comparison log
) ReGridQuad I
Step 1 M
_ Settings
[“] Loading States
Comparison log
Accept
. . . . lv| S Select the model fi i
Fig. B.15. Triangulation Options Panel e Ser oot iorsnereng
[] Triangulation Settings
The Dead load checkbox allows you t0 | [Joeadicsd Settings
assign a dead weight to the materials. The load
selection panel for self-weight assignment can || [Reundingpitch ! =
be called up by clicking on the Settings button epacemen
located to the right of the checkbox. This panel ‘“
contains a list of materials, load cases and self- || . comentc ony
weight coefficients (Fig. B.16).
[] Tumn on / Tum off all
Ok Cancel

Fig. B.14. Dialog box Export Wizard
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B.6 Revit — LIRA 10 integration

MName of material Loagingname  Coefficient Edit
ADSK_Beron Xeneaoseror_B25 :
Beton_B30 Co6cTBeHHLIA BEC 10
Add Change Delete

Fig. B.16. Self-weight setting panel

The Rounding pitch checkbox is used for curved elements such as rounded walls and slabs,
where the step of splitting the curve with straight lines is set.

The Displacement checkbox is used to set the displacement of the model during import.

The Visible element only checkbox allows you to import only elements that are not hidden in
the current Revit view.

The Turn on/Turn off all checkbox activates and deactivates all checks.

?3\ Only those elements that have an analytical presentation model are exported in SP LIRA
10. For elements that do not have an analytical model, data transfer is not provided.

When exporting, the following initial data about the model is transferred:
e For bar elements:
= information about geometry;
= section;
= material (physical characteristics of isotropic/orthotropic material);
= boundary conditions — fixings;
= hinges.
o For plate elements:
= geometry information (including hole data);
= section (thickness);
= material (physical characteristics of isotropic/orthotropic materials);
= boundary conditions — fixings;
= door and window openings with an analytical model.

Comparison of materials and rolled steel is implemented using comparison logs. Comparison
logs work in conjunction with Revit in the same way as with IFC. A detailed description of the import
of rolled steel is given in B.3.

R The Revit steel comparison log is also located in the SP LIRA 10 database catalog and is

named JournalOfComparisonSectionRevit. To use a different comparison log, the current log in the
database catalog should be replaced with another one and renamed to
JournalOfComparisonSectionRevit.

All the load cases (with the name preserved) and their combinations are imported. Each load
case implements the import of the following types of loads specified in the global coordinate system:
e concentrated nodal loads;
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APPLICATION B. IMPORT / EXPORT OF DATA ON THE CALCULATION MODEL

¢ uniformly distributed and trapezoidal loads on the rods;
¢ uniform and trapezoidal loads distributed on the plates along the line;
e distributed and trapezoidal loads on the plates.

Export of calculated results to Revit Structure

Use the Result button to update the model and load calculation results from SP LIRA 10 into
Revit Structure. After pressing the Update button, the Select file dialog box appears on the screen.
After selecting the required *.fep file, click on the Open button.

If the system does not detect any errors during reading and exporting the results, the Results
dialog box appears on the screen (Fig. B.17). The dialog box provides tools for managing the display
of results.

After selecting the results of the selection of reinforcement required for visualization, click the
Display button. After that, the elements should be selected, for which the mosaic is to be shown, and
click the Finish button.

?3\ If several checkboxes of longitudinal reinforcement inclusions are selected, then their total

values will be displayed.

Results n
I Update ‘
X.B. nnacTuHel, noacop ~
Do not consider the installed reinforcement v
|-_' M Classic v
[E [“]Longitudinal reinforcement
[“]As1x
[]As2x
[v]Aas3y
[v]Aasay
=[] Transverse reinforcement
[(Jasw_x
[CJasw_y
[CJasw_xy
Rounding value :D.U‘I
Display
Assign by results

Fig. B.17. Visualization of results
When exporting the results, it is possible to display the verification of steel structures. The

displayed results are configured through the “tree” of checks. The results are displayed as diagrams
for bar analytical elements (Fig. B.18).
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B.6 Revit — LIRA 10 integration

Asaign by results

&

Fig. B.18. The results of metal structures verification

It is possible to consider the installed reinforcement set on the elements in Revit. To do this, the
Consider installed reinforcement checkbox is to be activated. After that, the results display the
difference between the selected and installed reinforcement (Fig. B.19).

?3\ If the Consider installed reinforcement checkbox is activated, and the reinforcement

values on the scale are negative, then the initially installed reinforcement (using Revit tools) has a
safety factor greater than that calculated in SP LIRA 10.

v[ 3 iCupry

=) [“Longitudinal reinforcement -
- [FAsix 13
[“As2x g
[FAas3y ‘
v]AsdY
aDnsvam reinforcement Pe3ynbrarel pacuera g
HJAsw_x St 2 - { ;

[Jasw_xy

Rounding value 001
| Dapoy

Fig. B.19. The results of the selection of reinforcement, considering the already existing one
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APPLICATION B. IMPORT / EXPORT OF DATA ON THE CALCULATION MODEL

The Assign by result button allows you to create reinforcement meshes in plate elements based
on the results of reinforcement selection (Fig. B.20). The position of the created reinforcement meshes
can be adjusted using the following parameters:

e Full reinforcement — defines the minimum value of the selected reinforcement, for which
the installation of an additional reinforcement element is required.

o Max distance between nodes (finite element model) — determines the distance at which
the results of finite elements will be combined into groups to build reinforcement elements.

e Min reinforcement area — allows you to limit the creation of reinforcing elements for

small areas.
¢ Distance between bars — allows you to set the distance between the reinforcing elements.

From the list below, a specific diameter and class of reinforcement can be selected or several
types can be included, and the program will select the reinforcement according to these parameters.
The check marked Simple contours of reinforcement simplifies the contours of reinforcement

areas to a rectangle.

Results u
Update

KB nnactimes, Noasop

Considet installed reinforcement

B Cossc

O

0

Rounding valus o
: | | [ ] [ ]

Dis, 0

Assign ] AsdY o

Max. distance between nodes, cm 75 »
4" 1 Distance between bars, cm 20

| Deselect all reint. Select all reint.

Simple contours of reinforcement [l

Continue

Fig. B.20. Calculation results-based reinforcement

It is also possible to export the results of the punching calculation in the form of a punching
contour and required transverse reinforcement (Fig. B.21).
When exporting column elements (Fig. B.22), you can:
= export them as piles;
= set the application of loads on the surface, not snapping to the element;
= indicate whether ARBs (absolutely rigid bodies) will be created during triangulation.
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B.7 Tekla Structures — LIRA 10 integration

Other
SN Import as pile element %
1012‘ Create ARB [
Load application elements .’.i

Load application elements

‘ .1Q12 3 - Plates

Fig. B.21. Punching contour Fig. B.22. Export of column elements

B.7 TEKLA STRUCTURES — LIRA 10 INTEGRATION

SP LIRA 10 provides for the exchange of model data with Tekla Structures. The connection
between the programs is implemented by a plug-in that is built into Tekla Structures.
R An additional plug-in is installed during the installation of SP LIRA 10 considering Tekla

Structures is already installed.

To start connection, an analytical model in Tekla Structures is to be created. To do this, open
the Analysis & Design submenu and call the Analysis & Design Models dialog box (Fig. B.23)
using the relevant button.

=v
—

. . o ) Create
Analysis model name Analysis applicati... Analysis mod... R..
New... Copy
Model 1 LIRA 10.12 analy...  Full model
Properties... Delete
Select objects
Add selected objects Remove selected ot jects
Load combinations...
Refresh Rebuild
< 2 | ] Automatic refresh

Analysis application interface

Export Open application Close application

Get results Get results for selected _,\5 Display warnings e

Fig. B.23. Dialog box Analysis & Design Models
In the window that opens, click the Create = New button to call up the Analysis Model

Properties dialog box (Fig. B.24). Next, select LIRA 10 as the analysis application, configure the
rest of the settings, and click OK.
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& Analysis Model Properties X

Save Load ~ | Save as

Analysis model Analysis Job  Output Seismic Seismic masses Modal analysis Design - Steel Design - Concrete Design - Timber

Analysis model name Model 1 Browse for export folder
Creation method: [ Full model
Filter None y
Secondary member filter Auto-detect secondary members v
Analysis application _ v | ] Set as the default
More settings...
oK Cancel Help...

Fig. B.24. Dialog box Analysis Model Properties

Several different analytical models can be added to the list. Choose the analytical model that
suits you. After that, the buttons on the Analysis application interface panel will become active.

The Export and the Open Application buttons are used to export the selected Tekla Structures
analytical model to SP LIRA 10. If an export is carried out using the Open application button, the
model is opened with SP LIRA 10 immediately after export.

After starting the export, an intermediate the Import Wizard dialog box is opened (Fig. B.25).
It allows to configure imported settings and view mapping logs.

The Get results and the Get results for selected buttons allow to get steel profile sections from
SP LIRA 10 and update the load information. After clicking these buttons, the Export Wizard dialog
box is being opened (Fig. B.26). It allows to configure export options and view the comparison log
history. If the Find the closest profile in size check box is selected, SP LIRA 10 searches Tekla
Structures' assortments for the closest profile in terms of characteristics, otherwise only profiles that
fully match each other will be selected.

¥R To select steel cross-sections in SP LIRA 10 and update information about them in Tekla

Structures, after selecting it's necessary to use the Convert results to original data mode.

Upon completion of the export of the results, all profiles proposed for replacement can be
viewed in the Optimization Result window (Fig. B.27).

¥R, The sections in the Tekla Structures model will be replaced only if the change is accepted

in the Optimization Result window (Fig. B.27).
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B.7 Tekla Structures — LIRA 10 integration

&3~  Interface language: English

[] Cross section Comparison log
7] Material ' Comparison log
[~] Restraints
[] Loading States
[] Turn on / Turn off all

Ok | Cancel

Fig. B.25. Dialog box Import Wizard

Export Wizard

&¥~  Interface language: English

[“] Cress section l Comparison log

[ Find the closest profile in size

ok H Cancel

Fig. B.26. Dialog box Export Wizard

A¥ Optimization Results X
Design group Original profile New profile Number of parts  State Accepted
Acceptall  Accept selected \ Accept selected for selected objects only [4] Use design groups  [[] Show changes only Close

Fig. B.27. Dialog box Optimization Result
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B.8 IMPORT/EXPORT FROM THE COMMAND LINE
Any file can be opened via the command line, which is supported in SP LIRA 10.12. To do
this, in the command line the path of the SP LIRA 10 exe-application should be specified and added

the path to the calculation file separated over a space.

Example
There is a 1.fep file in the root of drive D (Fig. B.28). It needs to be exported to 2.dxf.

Select all

Select none

Pin to Quick . Mov F Delete T New e es
e [#] Paste shortcut . folder . & History et selecho

« T This PC * Local Disk (D) v D

~

& OneDrive

8 This PC

# 3D Objects

Fig. B.28. The path to the file

In the command line, go to the directory where the *.exe is located — the LIRA 10 file (Fig.
B.29): cd C:\Program Files\Lira Soft\Liral10.12\bin64.

Command Prompt - O X

ira Soft\Liral@.12\bin64

Enter:

B Command Prompt o O X

Microsoft Windows [Version 10.0.19042.1706]
(c) Microsoft Corporation. All rights reserved.

C:\U s\user>cd C:\Program Files\Lira Soft\Liral0.12\bin64

ogram Files\Lira Soft\Liral0.12\bin64>

Fig. B.29. An example of entering a command line path

Open the file D:\1.fep (txt, dxf, etc. — any format imported by SP LIRA 10 is possible) and
export it to D:\2.dxf.

If you write lira.exe ""D:\1.fep", then the LIRA 10 file opens.

Besides opening a file, you can optionally enter the following commands on the command line
over a space:

e CALCULATION — start the file for calculation.

e "Export=B" — file export to a SP LIRA 10 format. Here B is the full path to the file where
the model will be exported. For example: "Export=D:\2.dxf".

e "RUNAPI=ApiName™ is an API application call, where ApiName is the name of the
application, registered in the application list of SP LIRA 10 installed on the user's computer.

e EXIT — close an open file.
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B.8 Import/Export from the command line

Consider some examples of command line entries:
Example 1:
lira.exe "D:\1.fep" "Export=D:\2.dxf"
After pressing Enter, the LIRA 10 file will be opened and exported to D:\2.dxf (Fig. B.30).

B Command Prompt - O X

am Files\Lira Soft\Liral®

Fig. B.30. Example 1

Example 2:
lira.exe "D:\1.fep" "Export=D:\2.dxf" EXIT
After pressing Enter, the LIRA 10 file will be opened, be exported to D:\2.dxf, and then closed.

Example 3:
lira.exe "D:\1.fep" "Export=D:\2.dxf" CALCULATION EXIT
After pressing Enter, the LIRA 10 file will be opened, exported to D:\2.dxf, calculated and
closed.

Example 4:
lira.exe "D:\1.fep" "Export=D:\2.dxf" CALCULATION
After pressing Enter, the LIRA 10 file will be opened, exported to D:\2.dxf, then calculated.

Example 5:
lira.exe "D:\1.fep"” CALCULATION "RUNAPI=SampleLiraAPI" " Export= D:\2.neu™ EXIT
After pressing Enter, the LIRA 10 file is opened, calculated, the registered API application
named SampleLiraAP1 will be launched, the model is exported to D:\2.neu and closed.

27



