New features of AxisVM X6 R2

GENERAL FEATURES

e Control over which elements are detected by the cursor

As a new element of the speed buttons, the Object snap function can be used to switch on and off certain
objects to be detected or neglected by the cursor, irrespectively to the performed operation.
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Each icon has three states:

E Deactivated snap function
E Activated snap function
3 Default snap depending on the current operation

Clicking on the E button turns on exclusive snap function, meaning only those elements will be detected,
which are activated.
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e Labels for edge hinge properties
As a new checkbox on the Label tab of Display options dialog, edge hinge stiffness properties along with
the edge hinge symbols can be enabled and displayed on the model.
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Hiding selected elements

As a new element on the speed button toolbar, and as a counterpart of the already existing Show only
selected elements, Hiding selected elements will make selected elements invisible in the modeling area
temporarily, until the function is turned off, giving you more control over model management and result
evaluation.
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Python package for AxisVM

Significantly expands the possibilities of the COM server by providing access to the python packages made
by its huge 7 million user base. The library wraps the COM type library, and enhances it to have a more
pythonic experience, while leaving the core behaviour on the table, so you don't have to worry about legacy
code.

COM server will serve as a bridge between Python Extension and AxisVM, by providing model and result
information to Python side where it can be used and interpreted freely, or translates instruction sets from
Python extension to interpreted by AxisVM.

LINKS WITH OTHER PROGRAMS

New component package for AxisVM-Rhino/Grasshopper supporting all
element and load types

The Grasshopper-AxisVM connection provides the benefits of state of the art parametric design in AxisVM
through the visual programming language and environment running in Rhinoceros 3D CAD application.
Data transfer from Grasshopper to AxisVM is performed through the COM server, now covering the whole
material and cross section library, all type of elements (node, line element, domains, releases, eccentricities,
connection elements, supports etc.) and all type of load related objects (concentrated and line load, surface
load, polyline load, load panel, thermal load, self weight, load cases, load groups and combinations).
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Support of SAF 2.0 data transfer for import and export (SAF modul)

Support of data transfer for SAF (Structural Analysis Format) file format based on its new 2.0 iteration, both

on import and export side.
SAFY)
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ELEMENTS

e Direct editing of cross-section parameters

Provides quick and easy access to the cross-section parameters dialog, without the need of leaving the line
element dialog.

Truss EEEEIGE 7-DOF Beam  Rib

Material |5 235 v |

[] Variable cross-section

Cross-section | IPE 240

Local x orientation |11 v

Local z reference | = Auto

II Mo eccentricity

End releases Setup...
Startpoint ‘ 3—* Fixed ~ ‘
Endpoint ‘ +— Fixed w ‘

Color [N By material
] By material

Pick up » Cancel

e Simple way to define haunched and double haunched | shapes
In case of an | shaped cross section, the parametric editing of cross section icon offers the possibility to
transform the shape into a haunched or double haunched type of section. The section editor for these cross
sections itself has been added with the option to calculate the dimensions of the end section of a haunched
shape, which is useful to create the end section of a haunched segment. This can be performed with the
Close haunch button. Direct access for the Cross section library is also available from the dialogue, to add a
library section to the base (), or haunch (I or T) section.
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Beam 37

Truss Qi=T0N 7-DOF Beam Rib

Material |5235

gl

["] Variable cross-section

Cross-section | IPE 240

1),

- |

Haunched | shapei

Lecal x erientation | 7] ~
Local z reference | = Auto

N )2

II No eccentricity
End releases Setup.
Startpoint | 3—' Fixed v|
Endpoint |3—'Fixed v|
Color

[ By material
I By material

Pick up »

Close top haunch

Close bottom haunch

Cross-section Library »»

Cancel

Manufacturing process

hs [mm] = 30.0
by [mm] = 1200
t,s [mm]= 6.2
t [mm] = 8.8
r; [mm]= 0
hy [mm] = 240.0
by [mm] = 120.0
tyr [mm]= 6.2
te [mm] = 9.8
ry [mm]= 13.0
hy [mm]= 9.9
by [mm]= 1200
tye [mm]= 6.2
tm [mm]= 9.8
r; [mm]= 0
Rotation
alfl= 0
OK Cancel
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o Cross-section Library
Double haunched | shape
Import the following components
[] Upper haunch (1 or T)

[ Base shape (1)
[ ] Lower haunch (1 or T)

o Different values for inner and outer rolling radiuses for hollow sections
| Box shape >

Manufacturing process

r i t Rolled
1 Cold-formed
Welded

t, h [mm] = 50
h -- b [mm]= 50.0
t, [mm]= 5.0

te [mm] = |5.0

- : ! : rimm]= 3

b ry [mm]= 6 u
Rotation
all= 0
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e Extended options for element eccentricities

Eccentricity settings are extended to include truss elements as well. Eccentricities in local y and z directions
relative to the logical axis can be defined for every type of line elements now.

X6R2 extends the eccentricity options with the decision if the effects of the eccentricities on analysis results
should be taken into account, or if they should only act as a visual effect on the model, without affecting

calculation results.
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1’5 Beam 7-DOFBeam Rib
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Material | 355 v
O
pnz @
Local x orientation |11 i
>

[ Nonlinear parameters

II Uniform offset
H ey = -300.0 mm;

Color [N By material
| ] By material

Pick up 5 Cancel



e Automatic creation of link elements between eccentrically connected elements

Start, end and mid-point connections of eccentric members can be generated automatically, with control
over release conditions on these points. These types of generated link elements will adapt to the changes
in the connected members geometric parameters, such as position, and cross section changes.

| Eccentricity Connection

["] same type of connectien at all connecting elements

Startpoint m| O Endpoint m| O
DISPLACEMENT | ] DISPLACEMENT | )
% ®0 5 O®
g ®@O 5 @O
z ®0 e ®O
ROTATION mO ROTATION O
8, ®O 8, @O
8, ®O 8, ®O
8, O® B, O®
Position of the link element Paosition of the link element
> By length @® By length
(® By ratio 3 By ratio
die= 0.7 d[mm]= 0.7

® Take account of eccentricity in the analysis O Just as a visual effect

Pick up »» Cancel

e Eccentric fitting of haunched segments based on core section

As a new option, in case of wedged and double-wedged | cross-sections, center of gravity of the core
section can be used as a reference for the eccentricity settings. This can be helpful when defining a
haunched segment, as usually the center of gravity of the core section has to be aligned.

Eccentricity Connection

Uniform offset ~ |

Set the point of the bounding rectangle to be aligned to the axis or enter
the value of eccentricity.

Connection  Rigid
Startpoint / Endpoint
c O O
@
o 0 O I
c O O

3 Custom value

@ Take account of eccentricity in the analysis O Just as a visual effect

Pick up > Cancel
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e New ARBO/CRET element library for Aschwanden plugin
Aschwanden is a Swiss company developing innovative, high-end solutions for reinforcement and for
transmission of loads in reinforced concrete structures. AxisVM X6R2 will inlude two of their product types:
ARBO cantilever slab connection element with thermal insulation
CRET steel shear load connectors for movement joints

AxisVM can calculate the number of required elements from the chosen type, and their utilization on
domain-domain connections.

e Estimation of Winkler stiffness for supports

Automatic estimation of Winkler stiffness for point, line and surface supports based on the underlaying soil
parameters.

Klzi
® Global .
YY
< Kz 4 Ky v
o -l ¥
o - [ K
~
| Ky Falx
<
<
Spring
SPRING CHARACTERISTICS INITIAL STIFFNESS VIBRATION STIFFMESS

| B x Ak Ky [kN/m]= 2E+3 Ky [kN/m] = 2E+3
V. & X Ky [KN/m] = 2E+3 Kyy [KN/m] = 2E+3
z ks Kz [kN/m] = 2647 Ky [N/m] = 2E+7

| Exx &7 N Ko INmirad) = 1E-10 Kyey [KNm/rad] = 1E+10
2 vv: &7 N Ky [Nm/rad]= 0 Kyyy [KNm/rad] = 0
M7z & X Kz [Nmirad]= 0 Kzzy [kNm/rad] = 0

Pick up »» Calculation... Cancel

New features of AxisVM X6R2 8



(@TLLW Soil and footing 1 selected supports

Winkler spring | X6R2 ~
v
Soil profile
] DNT + [ & @
i 1
[
i CNT
|2
i
| 1 Footing dimensions E
' @
e bx [mm] = 1000
FST e
b by by by [mm] = 1000
D [mm]= 1000 = 300
| |4 —
Support stiffness calculation method
GML
l | From estimated load w
Estimated vertical load
5 |F|(kNl= 10.00 < 1003.91
Stress distribution calculation method
1 KS7
| Steinbrenner v|
[ Bearing resistance calculation method
| EN 1997-1 Annex D v]

K[kMN/m] = 2E+7

e Setting reference angle when drawing elements

B reference angle is made available on the Draw objects directly dialog, therefore the alignment of the local
Z axis of an element can be set this way when an element is being added to the model.

]
l=vheweolEm
Type Beamn
Material 5355
Allow variable c.. [
Cross-section UB 762 x 267 x 147
Lecal x erientati.. |Forward
| Local z reference | 2R3 | . |=
7-DOF Bearn I
[#-End releases

/A®CSO fcrenceang
i
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LOADS

General parameters  Substructures exposed to wind

SWG modul: Introduction of Structural factor in case of EC(NL)

Zone|

Zone it
Basic wind velocity Vg [M/s] = 285
Season factor Coeason = 1.000
Orography factor 1.000
Annual probability of exceedence p= 0.020
Structural factor c.cy = 1.000
| Terrain category
Il - Bebe ~ [] Different in directions
[[] Custom directional factors
Il - Bebe )
X m-Bebe | [ -Bet - -
=Y Il - Bebc
| [[] Separate load cases for each substructure 0K Cancel
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ANALYSIS

e Handling of reduced stiffnesses during analysis

Stiffness reduction is optional in a vibration analysis. If the vibration analysis has been performed with
stiffness reduction applied, and the response spectrum analysis used these modal shapes, AxisVM will
perform linear analysis twice, first with stiffness reduction, then without it. For seismic load cases or
combinations including a seismic load case the results obtained with reduced stiffness are displayed, while
in other load cases or combinations the results obtained without reduced stiffness are displayed. The same
method is applied when finding critical combinations or envelopes.

Load caze Status Started at ‘Verification Anshysis Processing Totzl tine Finished at

Original stiffness 97% 1:02:36 P... 00:01 00:10  » D001
Reduced stiffness Cueued

1in progress, 1 queued Cancel

Smoothing surface internal forces..,

[] Close if completed Cancel all calculations

1:03:08 PM Result file generation...

1:03:08 PM  Calculating beam midpoint internal forces...
|| | 1:03:08 PM Processing displacements...

| |1:03:08 PM Processing rib internal forces...

| | 1:03:08 PM Processing surface internal forces...

1:03:08 PM Smoothing surface internal forces...

RESULTS AND REPORTS

e Detailed/simplified version of design calculation reports for footing, punching,
RC beam and column design

[] Detailed results
FORCE LENGTH PRECISION

| R |

Use defaults Cancel
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e (Calculation of normalized axial forces

To ensure the ductile behaviour and energy absorption ability of reinforced concrete structures, it is often
required to limit the normal forces in the elements. As a new result component, the vd - Normalized axial
force in reinforced concrete beams and columns is calculated.

v =N/(b*h*fcd), where

v - normalized axial force
N - axial force
b,h — cross-section dimensions

fcd — design strength of concrete

Geometry Elements Loads Mesh  Static  Buckling Vibration Dynamic NSNSt Steeldesign Timberdesign Masonry wall design

7] Py 82 | = wis seismio) Crtic: ~ || va ~ | Filled diagram Vr s (B s B 5

Beam internal forces

X N [k —
v Ly )
. L Vz[kN]
SN 1.045 T [kNm)
B - My [kNm]
u 0.882 LMz [kNm]
= 0.800 o MyD [kNm]
0.718 Reinforcement design forces
0.637 Reinforcement values
23T Rebar spacing
047 Actual reinforcement
0357 Reinforcement difference
7 Ei;g Column reinforcement
e 1 Normalised axial force in reinforced concrete beams and columns
B -
= -0.016
oz -0.098
15

e Optimization of result evaluation process

Enabling the Perform design calculations for visible parts only under Settings/Preferences/Parts, calculation
of critical stresses and internal forces will only be performed for the visible parts of the model. Using this
option can help reducing the time of the design process when dealing with a specific part of the structure.

| [& paTaNTEGRITY #" Parts
B colors
["] Turn on logical parts when loading models from previous versions
1 GRAPHIC SYMBOLS gical p: g p

N Include internal lines of domains into parts by default

) DIALOG WINDOWS

DEFAULT NAMES
= If display of parts are activated but all parts are turned off

| T EDITING
) Display a message
@ MESHING (> Do not display a message
17 ToOoLBAR @ Display the entire model
I DISPLAY

Display load panel if active parts have elements
i, (e @ Within the load pa.nel
& Within the bounding rectangle of the load panel
L ANAWSIS O In the plane of the load panel
£ repoRT
@ urpaTE

I Peform design calculations for visible parts only I

oK Cancel
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DESIGN

e Consideration of deflections in steel cross-section optimization (SD9 module)

Fitting into the existing workflow of ULS check optimization procedure, by clicking the SLS checkbox on the
optimization dialogue, AxisVM will be able to use SLS utilization results as well from the Steel design
module, and can offer cross sectional changes based on these at the end of the optimization process.

Optimization from predefined shapes | Parametric optimization

Objective of optimization Optimization checks Constraints
@ Minimum weight B Strength o5 shiemis 3o
O Minimum height Flexural buckling
O Minimum width Lateral torsional buckling 00 sbleml< 0o
Maximum utization  [1,000 [ Web buckiing
Candidates Aot 4l Model cross-sections  Library |

+~ Model cross-sections ~ «
£ Library
-1 shapes *

& HE European wide flange beams

58 Steel cross-section optimization - o x
Design opti — Onlwimior\‘

B SEIH (wn </ opmison | cocuseat |

e REREED .
= [ [ | o [t ] | B lil] m [ = [ [ [ m [ ] | = [
1[vER 0220 1,000 020  a328 311 00 130 06 1,0 Weight . . = . O B m

HE 140 AA 0.852 = 0,852 18078 144628 57 140 128 04 06

e Replace cross sections of steel design members (SD1 module)

Steel member design cross sections different from the original can be transferred to the model, by clicking
the Replace cross sections button. Sections of design members, which have been changed, but not yet
updated back to the model, are highlighted with dashed red contour.
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e Copy of lateral supports (SD1 module)

Lateral supports defined for a steel design member when using AutoMcr to perform lateral torsional
buckling check can be copied with the Pick up button on the design parameters dialog.

e \Visualization of stress strain results for concrete domains and rebars
(RC6 module)

Using the RC6 module, stress strain results can be obtained for the extreme layers of concrete domains,
and for the rebars as well. (The function is available only if reinforcement is applied)

Materials Reinforcement Cracking Shear  Stress-strain

Concrete material model

Parabola-rectangle ~
o[MN/mm=]
-2E-3
-13.33
-3.5E-3 | 0
C20/25

Geometry  Elements Loads Mesh  Static  Buckling  Vibration  Dynamic [UE@RIESTE Steel design Timber design - Masonry wall design

7z = || acx () N/mm] ~ | [ 1sosurfaces 20 V1 iEe e o
Laxb [mm*/m]
- ayb [mm®/m]
axt [mm*/m]
- ayt [mm*/m] [x
- axh, axt [mm%/m] oc,x [2]
ayb,ayt [mm*/m] [Efam=T
- axh,ayb [mm®/m] L 0
- axtayt [mmz-"’m] . 0.48
Rebar spacing = 0.95
- Actual reinforcement 1.43
- Reinforcement difference | 1.50
Shear resistance -2.38
- Cracking (actual reinforcement) -2.86
- Cracking (calculated reinforcement) -3.33
(=) Stress and strain (actual reinforcement) -3.81
‘1 In local x direction | g
4.76
. 5.24
= 5.71
. 6.19
7 6.67
15
s.x (b) [N/mm?]
L asx (1) [N/mm®]
[ In local y direction

New features of AxisVM X6R2 14



e Option to turn off shear check for reinforced concrete domains

In the settings of the reinforcement parameters, the traditional beam-like shear check of the reinforced
concrete domains can be optionally switched off.

Materials Reinforcement Cracking Shear  Stress-strain
¥ Shear check

Angle of shear reinforcement al*1= 90.00

Angle of shear crack B[ 1= 45.00

Lever arm of internal forces (z)

@ Calculated from internal forces
O Approximated as 0.9°d

e Fire design for reinforced concrete beams and columns (new RC8-B module)

Using the RC8-B module, it is possible to perform fire design for truss, beam and rib elements made of
reinforced concrete. User can choose from different standard fire curves according to the possibilities
offered by the selected design code. The software calculates the temperature distribution within the
reinforced concrete cross-section.

e Extended serviceability limit state checks according to SIA 260:2013 (TD1)

Serviceability limit state checks for timber design members will be supplemented with the functionality
check according to SIA 260:2013. Selecting functionality check, one of the following three types of checking
can be requested:

‘Fittings with brittle behaviour’
‘Fittings with ductile behaviour’

‘Use and operation’

Design parameters - SIA 26x (Swiss) x

Material C24 (Hard)

ULS (Ultimate Limit State) SLS (Serviceability Limit State)
Deflection

Checking of final deformation Creep
Functicnality limit state check & 514 265 Tobelle 5

Fittings with brittle behaviour O Custom

Fittings with brittle behaviour

Fittings with ductile behaviour
Use and operation / Comfort

Allowed deflection Pre-camber L=
FINAL FUNCTIONALITY @ Design member length

= © Based on connecting

Oy 300 500 O 0 members and supports
o  Custom length

M= L/ [0 L/ [s0  « | 0 d

== =t b Curve

Quadratic
Pick up > ok | Cancel
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e Enhanced calculation of final deformation of design members (TD1 module)

The calculation method of final deformation has been improved. In the previous versions, an approximate,
conservative method was available. (The deflection was calculated considering a characteristic load
combination) From the launch of X6R2, a precise method will also be available, where the final deflection
is recalculated in the background for each timber element considering a quasi-permanent load

combination.
Material C24 (Hard])
Cross-section | Original cross-section v| 15%15, 10x25

ULS (Ultimate Limit State) SLS (Serviceability Limit State)

Deflection

L=

Checking of final deformation ® Design member length

[[] Checking of instantaneous deformation > Based on connecting
i members and supports

3 Custom length
2 Conservative method
@ Enhanced method

Allowed deflection Pre-camber
FINAL
Oy 300 500 O 0
Mz L/ |30 500 ] 0
= = Curve
Cuadratic

Pick up »» Cancel

e Consideration of deflections in timber cross-section optimization (SD9 module)

Fitting into the existing workflow of ULS check optimization procedure, by clicking the SLS checkbox on the
optimization dialogue, AxisVM will be able to use SLS utilization results as well from the Timber design
module, and can offer cross sectional changes based on these at the end of the optimization process.

X6
Design optimization groups ‘ Optimization ‘
+ 3 X [ T B P Parametric optimization
[1] X6R2_01 (15x15) <d> m
121 X6R2 02 (40xd0) <15 Objective of optimization Optimization checks Constraints
- [3] X6R2_03 (18427) <1> @ Minimum weight %] 75 <hlem]< 300
4] X6R2_04 (10x25) <1> O Minimum height Flexural buckling = . .
- O Minimum width T Lteral torsional buckling & RIS 500
Maximum utilizatien  1.000 SLS
Candidates
(- Model cross-sections Model cross-sections | Library |
1515,
20640 [« 1-15¢15
20x20 2- 40ed0
10320 x| -3-2m20
1525 4-1020
Jaxar 5-15:25
1025 - 6- 1827
Library =112
6of 7

0K Cancel
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e Replace cross sections of timber design members (TD1 module)

Timber member design cross sections different from the original can easily be transferred to the model, by
clicking the Replace cross sections button. Sections of design members, which have been changed, but not
yet updated back to the model, are highlighted with dashed red contour.

E= | © Envelope MinMax Default)

e Shear check for masonry design according to SIA266:2015 (MD1 module)

- s 2 B

Material C24 (Hard)
Cross-section | 18x27 - ‘ 15215

ULS (Ultimate Limit State) SLS (Serviceability Limit State)

Cross-section l Buckling coefficients & »

Flexural buckling

Ky = K=
1000 Lateral-torsional buckling
Load position K=

©Top

o O Center of gravity
O Bottom
Member preferences
® @ T O« T
Pick up » Cancel

In the MD1 module, a new numerical method is implemented to find the maximum shear capacity in the
case of the SIA standard. The algorithm considers the basic principles and boundary conditions of section
4.3.2.1 (SIA 266:2015) and solves the satisfying equation system by iterative method to find the possible
stress field, which results in the maximum shear capacity.
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New features of AxisVM X6 R1

GENERAL FEATURES

e Smart command line and search
Most of the commands and settings of AxisVM are accessible directly through a simple search function.
By typing in letters of the command, a list of matches is displayed. The content of the list depends on the
active tab of the main AxisVM window, e.g. the Static tab allows selecting result components, while the
Elements tab does not. Load cases can be selected in both tabs.

z
K
X
B HP G D

R | |© . -
® Ry[kM] - support s Report Maker

* Rz[kN] - *» Refresh

& R [kNm] x!-4 Rotate

*  Ryy [kNm] der Rotate

® Rzz[kMm] -« © ﬁ Rendered

* Rr[kN] - N {:‘ Renumber/rename

& Rrr[kNm] = N ~ Rigid

® Rxyz[kN] - A = Reference point

® Rxxyyzz[kNm] o« 1 5 = Reference vector

12 Rib 1/ Reference axis

Report Maker & Reference plane

<+ Refresh JE Reference angle

4—' Rotate T$ Ribs Symbols

4r Rotate 4 Rigids Symbol

i Rendered v T$ Reference Symbols w

= | B |

Additional functions are: finding an element by its number or name, selecting elements by property value
(material, cross-section, length, eccentricity, domain thickness, domain area), by value of a result
component, or by using multiple criteria.

foloeee e ]

O Modal suppert 12

IPE 240 (Cross-section) ~

z

g: UPN 100 {Cross-section)

X CF-CHS 273x20 (Cross-section)
g: UPN 200 (Cross-section)

" HEA 100 (Cross-section)

g: HEA 200 (Cross-section)

% HEA 160 (Cross-section)

T CF-CHS 138,75 (Cross-section)
L T0xT (Cross-section)

% IPE 300 (Cross-section)

% IPE 270 (Cross-section)

F L 90T (Cross-section)

%L 80x8 (Cross-section)

' CF-CHS 114.3%4 (Cross-section)

%" IPE 530 (Cross-section)

# UPN 120 (Cress-section) Y]

=N

n no 12 | E c
E *Length (m) =5 |

E*Nx<-S.DDkN|SE35|IPE1ZD|IPE 20| |
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e Special window layouts in the Windows menu
There are predefined layouts consisting of different views in each subwindow.

i split herizentally Shift+H
[T] split vertically Shift+V
Special window layouts BE‘ Eour windows for principal views
M Close window Ctrl+F4 [E 2D view and smaller orthographic views
Decrease label font size Ctrl+Alt+] L[ Top view with a 3D view
Increase label font size Ctrl+Alt=0 [[T] side views with a 30 view for vertical structures
|7 Prevent labels from cverlapping % g Views for beam structures in X-Z plane
Views for beam structures in V-2 plane
@ Drawings Library F& g _ P

e Enhanced selection filter
A selection can be filtered based on domain type (ribbed, hollow core, trapezoidal steel deck, XLAM, etc).
The filter retains the last setting.

x| Filter — O *

Paoints
Lines
Surfaces
Domains

Composite ribbed slab
Hollow core
Trapezoidal steel deck
Custom stiffness matrix

Dimensions

Other objects
Background layer shapes
Aschwanden

Broperty filtering...

e Logical parts by type of special domains
Logical parts are created based on the type of finite elements or architectural role of domains. X6 also
creates logical parts based on the domain type.

Ground floor (0)

32.0cm [2]
32.0-14.3 cm [1]
Ribbed

23.0cm [1]
Trapezoidal steel deck
23.0cm [1]
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e Mesh check selecting free edges
This function selects edges connected to only one domain, making it easier to find meshing problems
where meshes of two walls, or of a wall and of a slab, do not match.

Geomnetry  Elements  Loads Mesh  Static  Buckling  Vibration

| o of B B ¢ 8 x

e Customization of more graphic symbols
Customizable color and size of beam/rib end releases and edge hinges.
Customizable color and line thickness for logical and eccentric axes of beams and ribs.
Customizable default font color and size for different labels (node number, material, cross-section, etc.)

e Copy/move virtual strips with the underlying elements

e Copy a system of structural gridlines
It is easier to define slightly different systems of structural gridlines on each floor by copying an existing
grid and then adjusting it.

LINKS WITH OTHER PROGRAMS

e New AxisVM components for Rhino/Grasshopper
New plugin is available for parametric surface mesh generation .

e SAF interface imports and exports loads (SAF module)

sAFy

e Tekla interface imports and exports beam end releases, and nodal and line
supports (TI module)
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ELEMENTS

e Parametric double wedged |, crossed |, SFB, IFB, symmetric and asymmetric HSQ
profiles

Double wedged | shapes

Manufacturing process

hy [em] =

tog [em] = (1.0
tg [em] = (1.0

by [em] =

hy [em] = (EG

I kereszt szelvény

by [em] = [15.

=)

Manufacturing process

tyy [eml= 1.0
2

rlem]l= |0

Welded

hy leml = [15.0

by [eml = [15.0 e

Lz Lom] = t [eml=[1.0
t Leml = rleml=[10

ey
Rotation +—t
b

== D Rotation

Szelvenytar 2 Cancel Cross-section Library > Cancel

SFB szelvény

HSQ szelvények

Manufacturing process

Welded

hiem -

blem] = |20.0

t, [eml = |03
t: [em] = 3.0

b, [em] = [40.0

t [em]= 1.5
Rotation ol = D
Cancel Cross-section Library » Cancel

e Eccentric beams
e, and e, eccentricities can be defined with an alignment point on the bounding envelope of the cross-
section, or by entering custom values. Eccentricity of a beam placed on the top of other beams is
calculated and updated automatically. Stiffness of the eccentric connection can also be controlled.

o C

Lo )
oo o f
oG C

@ Custom value
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e Winkler-Pasternak elastic foundation
This type of surface support also includes a shear layer.

h

Shear Layer | | [ |

MO OO T
= === =

Winkler Layer % % % %

e New beam element with 7 degrees of freedom (new 7DOF module)

e Copy nodal support stiffness values from an Excel table to AxisVM

LOADS

e Load cases can be selected from a structured dropdown list in the Loads tab

Geometry

i

e

e Additional load split functions

I3

Elements  Loads Mesh  Static

M Ladder + Handrail - f,.b. A

-+ Ungrouped

=-f8 Permanent load
{1 Dead load
[ Grating
[0} Empty Pipe+Cable Load
= Variable load
Live load
-{¥) Wind load

i Wind (-X)-East
Wind(+X)-West
nd{-¥}-Merth
nd{+Y)-5outh
2-{#] Pipe+Cable+Equipments

i Operating load_-z+x+y

Split existing loads according to storeys or structural gridlines

New features of AxisVM X6R2
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e Display of color-coded surface loads of all load cases of a load group in a single

view
®
PZ=.5.00 PZ=.5.00 PZ=-5.00 PZ=-5.00 PZ=-5.00 PZ=.5.00 PZ=.5.00 PZ=.5.00 PZ=.5.00 PZ=.5.00
PZ=-5.00
®
PZ=-5.00 PZ=.5.00 PZ=.5.00 PZ=-5.00 PZ=.5.00 PZ=-5.00 PZ=.5.00 PZ=.5.00 PZ=.5.00 PZ=-5.00 PZ=.5.00
@®
PZ=-500 PZ=.5.00 PZ=-5.00 PZ=-5.00 PZ=-5.00 PZ=-5.00 PZ=-5.00 PZ=.500 PZ=.500 PZ=-5.00
PZ=-500 PZ=-5.00 PZ=.5.00 PZ=-5.00 PZ=-5.00 PZ=-5.00 PZ=.5.00 PZ=.500 PZ=.500
@
X
Load group intensities
PZ=-5.00 PZ=.5.00 PZ=.5.00 PZ=-5.00 PZ=-5.00 PZ=-5.00 PZ=.5.00 PZ=.5.00 ez (0; 0; -5.00) kN/m~
el (0; 0; -5.00) kNfm=
o x :
@ ® © @ ® ® © ® © @ © w

e Generate wind loads from a CFD model (new CFD module)
Export the model via an STL file for computational wind tunnel analysis and then import the nodal
pressure values via a special file and convert them into static or dynamic loads.

e Display of color-coded snow and wind loads

e Applying eccentric concentrated or distributed loads on beams and ribs
Instead of defining moments, loads can be created with an e, and e; eccentricity.

O Define moment @ Define load eccentricity

O OO @® Custom value
b=220cm O O & [em] =3

HE 220 A

=21.0cm e [em]= |-

G OC O

e Options to handle multiple loads
Control what happens when loads with different or equal intensities are placed in the same position.

e Customized default color of surface and line loads
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e Rules to generate custom combinations in the critical load group combinations

table
Critical load group combinations
PERM1 VAR1 VAR2 VAR3 VAR4 VARS VARG
1 Simultanecus (17 Simultanecus (1] Simultanecus (2] | Simultanecus (2} Excluded Active
_2 Active Simultanecus (17 Simultanecus (17 Simultanecus (2} | Simultanecus (2} Active Excluded
3 Active Active Active Active Active Active Active
4] Active Simultanecus (17 Simultanecus (1} Leading (1) Leading (1) Active Active
B Lctive Leading (1) Leading (1) Leading (2] Leading (2] Active Active
g Lctive Simultanecus (13 Simultanecus (1} Leading (1) Leading (1) Leading (2] Leading (2]
Z Lctive Leading (1) Leading (1) Ltive Active Excluded Excluded
8 Active Leading (1) Leading (1) Excluded Excluded Active Active
9 Active Active Active Excluded Excluded Excluded Excluded
0 Active Excluded Excluded Active Active Excluded Excluded
il Active Simultanecus (17 Simultanecus (1} Leading (1] Leading (1] Active Excluded
E Active Simultaneous (1} Simultaneous (1} Leading (1) Leading (1) Excluded Active

e Define the direction of spectra for seismic analysis
e Define moving loads on load panels
e Transparent display option for load panels

e Extend selection to loads with the same load component magnitude

e Obtain imperfect shape from buckling shape(s) (New IMP module)

e Nonlinear analysis with reinforcement calculated from the ULS envelope of

nonlinear results
In earlier versions, only two options were available: Actual reinforcement / Reinforcement calculated from
critical internal forces

RESULTS AND REPORTS

e Results display in rendered view

New features of AxisVM X6R2 24



e Rendered view can display distribution of normal stress within the cross-section
of a beam

e Rendered view can display top and bottom components of surface stresses,
reinforcement amounts, and crack width values simultaneously (RC1 module)

e New automatic critical combination selection
Semi-auto allows for choosing an SLS combination for results to be calculated from an SLS combination.
The proper combination is selected automatically in other cases

Critical combination fermula

Auto Custem

e Selection filtering by any result component
See Smart command line above

E*Nx<-S.DDkN|SE35|IPE1ZD|IPE 20| |

e Bicolor (positive/negative) color display mode
Setting two ranges for (min-0) and (0-max) in blue and red.

e New color legend option
The new option does not display hatching and/or labels for values above or below the range.
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e New function for searching for minimum / maximum values
Select which extreme (min. or max.) should be displayed. Keep selection helps when using the command
Show only selected elements on the elements with extreme values.

Surface stresses

Min. ax

Sxoe T [kM/cm?] | 81T [kNfem?]
S2 T [kN/cm?]

Sxy T[kMN/cm?] | SWM T [kN/em?]

Sxz T [kN/crm?]

Syz T [kM/cm?]

Szz T [kN/cm?]

Keep selecticn

Cancel

ESIG

e Support of Norwegian NAD for Eurocode

iz

Current design code:

Snow load parameters

New features of AxisVM X6R2

Eurocode [NO] Steel  Reinforced concrete Timber Masony,
~No design code Parameter Value Default Unit  Description R Alml=[3000 |
14 CSA S5.06 [Rev. 2010] b toriss .
— EHE -
o 5;;’?;:3’“"] A 0005 0005 Basic value of column inclination BT SR ERT m G
Eurocode rooE-ses Thermal coefficient E=
= turocode 4] Calculstion of . b) Based on nominal curvature  b) Based on nominal curvature Calculation: 2nd order eccentricity of reinfor
11 Eurocode[B] T E21-1622
Bm Eurocode [CZ] K 0.120 0.150 Calculation: CRA,c - Cag =ky/ye
™= tuocode (D] K 0.150 0.150 Calculation: VRd.c County
Eurocode [DK] < 0035 0035 Calculation: vmin - v,.;, =¢, K324f,,
M 1 Elverum ~
Eurocode [FIN] b 11645 unicipality
= Eurocode[H] 3 1.500 1.800 Calculation: vRd,cs,max - v; must nc
moe Le5mB - Vg ccmax 21—
= Cfurocode[LV] Sy spp [KN/m?] =
Eurccode [NL] [ 3.400 3.400 Calculation: srmax - 5, gy =ks ek, ky ky /6 Hg [m]
K 0.25 0.25 Calculation: srmax - , o =ks ok ky ks O/ N
Eurocode [PL] b e s, As, [N/m?]
Eurocode [RO)
E:::d:ﬂ ! B(load durati, 0.5 05 Load duration factor applied when running ¢ Semare (K2 =
uam Eurocode [SK] 2
5B Eurocode(UK] . 0250 0250 Minimum reinforcement (besm, sisbs, hel Annusl probsbilty of exceedence
= 157 (ungorion) P 0001 0001 Minimum reinforcement (beams, siabs, shell
1ol NBCc 1095 P 0020 0020 Maximur reinforcement (beams, siabs, shel Cosfficient of variation
1¢] NBCC 2010 rooE2t1952 .
= < 5
T B al alue of snw load on the
aian o d
SIA 26¢ (Swiss) &  Bestore G s groun
3 Setcurent setings s defaul —
Abutting wall height h,, Iml=

Angle of the roof above the abutting wall alf]=

‘Width of the taller construction

o
o
1

Parapet height by =

&
9

X

Cancel
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e Steel design calculation reports include effective cross-section parameters and
lateral supports (SD1 module)

STEEL MEMBER DESIGN ~ 1 | 1 ~
7. min = = ;1| = min = =1/ =046 (649)
Design member 1 ¢ -\,/a- i 13858 +/1.38587 - 1147
Nodes: 1-2 \
Code: Eurocode 2= min (y, : x.) = min (0.97:0.46) =046 <1.0
EN 1993-1-1 2005 + AC:2009, EN 1993-1-5:2006
\0.46:74.22:27.50 ¥
Materal: § 275 Noas™ - i =52826kN (6.47)
Cross-section: 1600 a
Load case: ST1 s 100.00)
Coefficient for seismic forces: 1.0 R I rae L 189% (646 passed
Section class: 4 (Elastic design) ™ 28.2¢
Cross-scction propertics:
A = 4164 e 15. Lateral-torsional buckling resistance:
oy =0 £N 1093-1-1:832
w = 109338 em® Critical section: x = 0.00-L = 0.00-800.00 = 0 cm

M,, Analysis method: AutoMer
= 109338 em'
M, = 2067229 KNem = 206.72 kNm

LA [T

“or ‘\} M,
Buckling curve: ¢ T
1. Axial force-Bending-Shear vay, = 049
N 1003-1-1:621, 28, 629 3 = 22
Critical section: x = 0.00-L = 0.00-800.00 = 0 cm ¢”,| s fura) VB A | 14049-021-0 vors 1 o,
Ny, = —10000kN ¥, = —10000KN M,,, = 15999.95 KNcm = 160.00 KNm 2
Nes, Mega,*Nea % (-10000)  15999.95+ (~100.00)-0 0+ (~100.00) 0 s g || Tar™mn /'__1 mm} /’— 1|=052 (657
N, T - 2750 750 2750 O bt \9ir Pty | (124y1247 0750218
/2 " 164 109338 222 180.09- 22
T T 2ar' Wy, 0521093 38-27.50
My~ - . -~ 15687.50 KNem = 156 88 kKNm (6 55)
n
2. Axial Force-Bending-Flexural Buckling
I, | .
i e a] _LISOOIS] |t ot paned
Crifical section: x = 0.00-L = 0.00-800.00 = 0 cm ] R T T el e
C,, = max (0.1-05-a, ,~08-a, 0.4) = max (0.1 0.5 (~0.5),~ 0.5 (~0.5).04) 05204 Table B3
i Lateral supports
5 Pox. [Rel pos.[Eoe| K, R . R
it (0.6+4,* £ 0.6) = mit (0.6-0.29. 0.6 Index , N 5 3 =
£y = min (0.6+4,*0.6) = min (0.6:0.29.0.6) =017 ]| 6 () ]| N [Nt )] ype
f. = min (0.6:7,*:0.6) = min (0.6:1.14:0.6) =0.6 Lo 0 010" 110" 110" 0 Suppart from model
( v 24000 0500 300 1.10¢ 0 0 0 Additional support
L "} | (- 100.00)
ko=Co- iy 05140173 0.508 38000 1000 0 110" 0 0 0 Support from model
w "oy Ngms 0.97-1145.13

e Speed improvements in reinforced concrete beam design calculations by
running multiple threads (RC2 module)

e Utilization tables for reinforced concrete columns, reinforced concrete walls, and
masonry walls in the Table Browser (RC2, RC5, MD1 modules)

e Utilization result component and diagrams for reinforced concrete columns
(RC2 module)

Eile Edt Setings View Window Help
D E S| - - - Gomay Bemens Lods Meh Sutc Bucking Vibation Dymamic Steeldesign  Timber design  Masonry wall design

s REe-B ® [DEE ccuemmme - Mammuictonn - |[Flddagam || sEn [l PAHETESE . D

x|

Type : (Al ULS (s, b))
E(P) 13435
E(W) :3.43E9
€ (Eq) :2.04E-11
Como. : Nx [kN]

LA MB R R¥

o]
~N

7, oft

x X B
‘/A T v—T I -
X! x
= near analysis > x| o
<] Code @Eocoie Ol iaston|  ©
Case : Crvcal . j
- Type : (IULS (5,5 £ o
E(P) 134369 = 0.929
e E (W) :3.436-5 ] 0.857
: € (Eq) :2.04E-11 - 0.786
- Comp. : Overal ubhizaton (]| = ] e
P : Columns. > v 0.643
S —
=) T
4 -
N ous (D i—
——
° 4> o
x S —
w h -
ﬁykj 0.308 z 0
4 [15]
058 0405 »
ot
)l\ 0.335
v
x fozevoesl - i v
= RAQN+EQ = -
= ] X E A 0 e
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Calculation of the required reinforcement for reinforced trapezoid steel decks.
(RC1 module)

Edt Semings Niew Mindow belp

D& W E” (B .. - .. . Geomery Eements Loas Mesh Stabic Bucking Vibration Dynamic Steeldesign  Timber design  Masonry wall design
= pE * Cos1 (L5 || e v  CE FoEE D
x
e e a
Q| code mmEvocca Cods @ Eurocads
Cose :1Coei
» £ :L7ees
P e Materis Renfarcement  Cracking 5
i E(Ea) : 1LE7E-11 1
Comp. - wb bmmZ/ml| | § g
el tocknees ) feml = 30 %
bt el o Tl
Unfaverable eccenticity (N < 0) = ~|*h é- g
5 7 H
% G
st Concrete cover Dismeter (mm) Direction g!
i 1
e crlemin[26 -|226 oelis | ls gi
¥ o lmla[iz o242 x5 < '@ [
2
b i m 2 —
e, e ey
= ; :
Pt} qleml=[26 -|x26 o= i
Ll x L Apply miniemum cover -
el OB S [ Wapeoidal plate used anly as formwork ’
s =
Linear analysis =b Linear analysis
P = [men fm) Code Load transtor
Cose :Com1 Case @ Two-wey slab
| Em asees = EF) © One-way siabs
Ew) :17669 el Ew) : O foca O .
Q| £ eEn = e . o
= 0 =
° Coma. : axb [mme/m]| o Comp.  axb [mm?/m], o
a0
555 .
bt m s
266
=
178 (1] Set cument zetings oz defeuit
13
= e s
“
— o
z 7858 i_'_‘—-—-ﬁ__________ P axim] : -6.315 aim] ; 6.721
i a¥im) : -2.301 4 af"] : 200.02
azim) : o ahim] : 0
dum] : 5.721
(o] K & A (04 L UL 2

table for specific
module)

amount

of reinforcement calculated for each domain

Eile Edit Fommat Report Help

Criticalload group combinations (1)
Custom load combinations.

1) Stresses
) Reinforced concrete design

Critical Min,Max.
- Total reinforcement values

1 Load case:
self-weight
desd load
var-1
var-2

1 Envelope

| Shear resistance
Unbalznced loads
1 LIBRARIES
1 Material Library
& Cross-section Library
& Spring characteristics library
 XLAM timber panels

st xlwelEeal@
Total rei nt values, Eurocode [Linear,{Auto) Critical]
n. Tricknes: | Ares | Volume | b at b ot » 1
Co ent | Cencrete Rebar steel C ent
e, | “CTPO" o | ' ‘ rre] | ]| ) | tkl tigl gl ‘ gl By | bl e

- 2530 85004 160 27%0 4760 s6.240 22190 209.801 61899 4 382130 -
- €25/30 85004 180 T1.000 11380 220183 43.596 828652 131.860 108 1229290

- 5130 BS00A. 160 44.2% 7.080 98866 m 361207 91300 8 584235

- 2530 85008 20 4000 16.302 289.991 184928 368208 214879 ] 068,007

- 25730 BS00A 20 59.300 13046 205464 200.383 250.563 1644M 8 820881

- 2530 85008 20 110.500 24310 27851 263367 534074 a0 58 1420274

- €25730 85004 20 2510 220382 285004 188452 475204 19214 56 1140914

- 3037 85008 240 4000 17.784 235645 168.261 23861 198,820 4an 7617

- 3037 85004 a0 59.300 14232 147604 164143 200845 133664 a5 647.255

- 3037 85008 240 110.500 26520 259391 301225 311288 22810 “ 1154714

- 3037 85004 0 2510 2202 276.385 239.961 394,908 184,683 4 1095.938

- = 85008 20 B0 40612 SIBEN  48sw TR S35 0 zeom

- s 85008, 20 a0 3N a@en M3 A4S moss | e 2se2

° ot 85004 w0 | vesw | s | e s | s | oman | M nsams

e =) 85008, 20 7100 | t6dz | 2991 | tass | 68 | 2148% | 6 1068007

° s oy 18 Wm0 | ama | a0 210 | e | 619 3 52130

® =) 85008, 16 700 | M | 2008 s | mmes | L0 | 108 122009

L car 85008 20 900 | a2 | 17804 te3 | s | umest | 45 | eiiass

I a0 85004 20 184600 | 40812 | S188H1 | 49997 | 7B4l08 | 5935 58 26208

i s 85008 1@ B0 AT 0 20%  mesn 6l ) 5210

I 230 Bs008. 15 71000 1360 | 220183 | 4859 | smes2 | 131860 108 1229290

I . 85004 N 1009.230 28759 2038638 2574136 | 4468657 2693.038 55 12674470

i = 85008 - W0 | 2200 | 328 Wass | 1men0 | 2508 | 81| 26565

L g 85008 - VA0 | 5198 | s 2Tl | e | 0T | s | 148N

OK Cancel
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e Shear design of reinforced concrete walls (RC5 module)

File Edit Display Window
L Reinforcement bars  Core/uwall check |
| B Critical Min,Max. v | Shear check v| NkNI= 0 v H=[1 Elv=1 B
X
I% Eurccode Eurccede o
@ C25/30_ Case : Linear,(Aute) Critical |
Virtual strip s1, Vi, ~669.2kN 1.0 oo = 1.000
Q Ab [mm2] = 1000000.00 1 C25/30
As [mmZ] = 10500.00 Cross-section s1;
B500B Ab [mmz] = 1000000.00
+ Reinforcement reinforcement-1 B5008
R As/Ab [%] = 1.05 Reinforcement reinforcement-1
- Herizontal bars 010 As/Ab [%] = 1.05
S| swimm] - 150 Utilization(v)
a Buckling length n= 1104
Lim] = 5.000
) 5
A4 )
=1
<A =
8
= -
2
g
=
1 =4500.01
E i 54.0kN 54.0kN 110
GI T @
o]
2 ]
g i
)
R —
b =5000.0 mm
v
BQHEF D B

e Design calculation report for reinforced concrete columns (RC2 module)

(8 Bl Checking concrete columns - Eurocode

* Design calculations

E|
3 Column reinforcement
9 Materials
1
Concrete C30/37 [, = 30 N'mm® Rebar steel Longitudinal rebars BSODB  f,, = 500.25 N/mm®
] Stirrup BSOOB  f,,, = 50025 N/mn*
The design value of the modulus of elasticity of reinforcing steel: £, = 200 kN/mm® = 20000.00 KN/cm”
Verification for eccentric axial force
Buckling parameters
Clear height of the member: J = 3.000 m
Factor depending on the support conditions The effective length
Fixed - Hinged ~ f,, = 0.7 Ty, =F,,-1=0.7-3.000=2.100 m
Fixed - Hinged 0.7-3.000=2.100 m
Column cross-section parameters
Cross-section dimensions:
h,=b, =40.0 cm h,=b,=40.0 cm
The area of concrete cross section:
A4, =h h =40.0-40.0 = 1600 cn’
Concrete cover: ¢ = 3.5 em
Reinforcement parameters
Name: 4x20
4220 (A, = 12.57 cor’)
Rebar steel grades
Rebar diameter Rebar position C' %1% Second moment of ares
@ y | = 4, Lyw (4,27 | Iy [Apy? | I,
[rmm] [em] | [em] lem®]  lem'] [em*] [em'] [em'l [em']
1. 20 45 355 ERE 08 39592 39600 636 64.4
2 20 355 314 0.8 3959.2 3960.0 39592 3960.0
3 20 45 314 08 63.6 644 39592 3960.0
Substitution

— [m] X
X
Eurocode a}
Case : Linear,(Auto) Critical |
f.o = 1.000
N [kN] My [kNm]| Mz [kNm]
min/max
-3702.65 0 0
546.64 0 0
min/max
-1350.00 -237.18 0
-1350.00 237.18 0
minfmax
-1350.00 0 -237.18
-1350.00 0 237.18
C30/37
Cross-section PCA, 0x40
Ab [em2] = 1600.00
B5008
M, | Reinforcement 4x20
As/Ab [%] = 0.79
Utilization(M-N)
n(e = const.) = 1.158
W, [KNm]
v
>

R =Y | — —
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Predefined window layouts for column reinforcement design (RC2 module)

Eile

Edit Display Window

a (o) Peinforcet v Cross-section information

Besul information v [ Crticalsccentrcny coma ~| NIEM]= 50000 He  &|ve &
Coordinte:
o
Split horizotslly vomm ¥ 400 mm Eunocods
Saitvenically =700 mm =700 mm Case : Unear, Aato) Critcal
o (g = 1000
Spacis views IE Yoom- N =-1800000 100 RG] Py (k)| Mz (]
Close window : ]
@ - M, [
-1.06
L 108
minfman
- . [N 250 372.45
= E = 251 37ads
=i = c20/25
y B c e Crom-secion 400x700
Ab[mm?) = 280000
& - ss008
2 . . | Reinforcement Reinforcament -1
/|- Asib [%) = 14
: ) Wt e Utizstion(H-N]
- Yomm nle )= 138
£0mm
zomm

00,000}

Design calculations

Y

e

|y

e Custom force values to design a reinforced concrete column are saved with the
column (RC2 module)
e Custom forces for column design can be imported via clipboard (RC2 module)

file fdit Format Help
+x|me(EE /8
Column internal force check [Linear,(Auto) Critical] [ Show failed columns only
~
Buckiing min | Loc | M | my, | vz | wy | one Wy, | vz, | T | w eb, | &b, | et e, e | ey | oA | ey | e | Mume | My . e passed ——
parameters| max. | [m] | [eN] | (kNm] | [kNm] | [kNm] | (eNm] | (N | DN | GeN] | (kNm | (kND- [ (k0] | gmm] | imm] | gmen] | fmm | ] | mem] | {men] | {mm] |imm]|{mm] | (kNm] | (Nm] | kNm] | eNm] | (N= co.. |(e= co.
| i
My, min | 3000 74611 175 039 034 030 0 003 047 0 003 047 05 23 G4 05 05 23 195 1.7 0 0 1828 10828 19828 19828 0120 0239  yes  [1350:85°G] {1.5'Wind]
My, min | 3000 -67993 146 036 -023 026 0 004 051 0 004 051 05 26 04 03 04 03 196 197 0 0 19025 19025 19023 19023 0111 0217 yes | [6] (15"Wind) (15707
My, max | 3000 -61276 045 003 -175 073 0 0., 073 0 024-073 0 07 12 29 0 07 200 193 0 0 8197 18197 18197 18197 0103 0195 | yes | [135°0.85°G] {15°Q1}
Mz, min | 3000 -54349 -053_ 008 -141 074  0/-0.,-029 0 -026-029 0 10 14 26 0 10 200 180 0 0 -I7304 17304 -17304 17304 0084 017 yes | [6] {15°Q1) (1506W
Mz, max | 3000 77181 -019] 048 -067) 047 0/ 010016 0 010 -006 06 03 02 09 02 09 198 1a1 O 0 -20066 20066 -20066 20066 0123 0246 | yes | [135085°G] (15°Q2) (
My min 3000 71245 038 074 0 0., 072 0 02107202 10025 08 17 192 183 0 0 1476 19476 -19476 19476 0116 0220 | yes | [1350.85°G] (15°Q1) (
My, min | 3000 -66353) 042 075 0 -0.,-073 0 023073 04 1127 11 27 189 113 0 0 18849 18349 -18349 18849 0110 0212 | yes | [135085°G] {15°Q1} (
My max | 3000 62717, -174 024 0 003 051 0 003 051 05 04 03 05 18 195 182 0 0 13377 187 877 1877 0005 0200 yes | [G] {15Wind} (1507
Mz min | 3000 -64987| -007 042 -053__ 041 0 010 -012 0 010/-072 06 03 02 08 05 06 195 194 0 0 -18661 18561 -13561 18561 0108 0207 yes | [G] {15°Q2) (15074
Mz mex | 3000 71834 059 009 154 079 0 0,032 0 -024/-032 01 08 11 21 11 21 189 179 0 0 -19475 19475 19475 19475 0016 0229 yes | [(135°085°G) (15°Q1} (
Mz mex | 3000 -66542| 054 004 154 080 0 0.,-033 0 025033 01 08 12 23 01 08 198 192 0 0 18348 13843 13243 1348 0.0 0212 yes | [135°085G) (15°Q1) (
-- 3000 -1000.00 o 4o o o o o o o o o #0 © o 0 4 0 52 20 0 0 0 0 0 0 0252 0365  yes  custom intemal forces
- 3000 100000 5000 o 500 2000 o o o o0 o o 0 500 20 50 200 00 52 52 0 0 o o o 0 0310 03%  yes  custom intemal forces
- 3000 100000 5000 4000 5000 2000 0 ©0 0 0 0| 0 400 500 200 500 40 00 52 52 0 0 0 0 [J 0 037 042 yes  custom intemal forces
- 3000 -100000] 5000 10000 5000 2000 0 O 0 0 0 0/ 1000 500 200 500 1000 00 52 52 0 0 0 0 0 0 0613 0600  yes  custom intemal forces
-- 3000 -100000] 5000 4000 5000 5000 0 0 0 0 0| 0/ 40 -500 500 00 500 00 52 52 0 0 0 0 0 0 0414 0454 yes  custom intemal forces
- 3000 100000 5000 o[ 3000 2000 o0 © 0 0 0o 0 0 500 200 30 0 500 200 52 0 0 0 0 0 0 0284 038  yes  custom intemal forces
- 3000 -100000] 5000 10000 5000 2000 0 ©0 0 0 0 0/ 1000 500 200 500 1000 00 52 52 0 0 0 0 0 0 0613 0600  yes  custom intemal forces
-- 3000 -100000] 5000 22000 5000 5000 0 0 0 0 0 0/ 200 -500 50 -0 200 00 52 52 0 0 0 0 0 0 1120 1458 NO  custom intemal forces
- 3000 -100000] 5000 11000 5000 3000 0 © 0 0 0 0/ 1100 500 300 500 1100 00 52 52 0 0 o o o 0 065 0634  yes | custom intemal forces
- 3000] -100000| 50.00 0 5000 2000 o o o 0 O 0 0 500 200 500 200 -0 52 52 0 O 0 0 ) 0/ 0310 | 0392  yes custom intemal forces
< >
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