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1. Welcome to Advance Design 2024

GRAITEC is pleased to present the latest version of the leading structural analysis software - Advance
Design 2024, part of the Graitec Advance suite.

GRAITEC has continuously strived to provide first-rate advancements for innovative software
solutions to its valued customers, and the recent launch of its new and upgraded product range for
2024 is no exception, proving they are still on top of its game in terms of providing top-level
Construction, AEC, and Building Design software solutions worldwide.

GRAITEC

ADVANCE DESIGN

This version 2024 of Advance Design is enhanced with a lot of users-centric new functionalities with
high-end benefits, and is articulated around a few main subjects:

¢ New computing capabilities directed towards sustainable design, including carbon emission
estimations, cost estimations, but also displacement control nonlinear analysis.

e Enhancing the analysis of timber structures acc. Eurocode 5 by increasing the scope of
verification, including new Eurocode checks for bearing, notches, and compound sections, and
the optimization of timber elements according to the deflection.

e Enhance steel structure design capabilities mainly by allowing design checks of cold form
sections acc. American AISI code, web buckling analysis sections acc. Eurocode 3 and new
welded truss tube connections.

¢ Enhance concrete structure design capabilities with new options and improvements to RC

design modules, including new shapes of bars for RC Slab, new drawing capabilities, or
transferring rib results to RC Beam.

e Enhanced user experience and the comfort of program operation by introducing
improvements to facilitate everyday work, including templates for selections, and new
commands for faster selecting, or filtering sections on databases.

Version 2024 of Advance Design also comes with a vast number of improvements and adjustments
following the feedback received from thousands of users worldwide.
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2. Advance Design - Quick list

This is a condensed/short list of new features for Advance Design 2024

New computing capabilities

Carbon emission estimations - Determination of CO2 emissions based on carbon factors
entered for materials and/or elements. Results in graphical form and reports.

Cost estimations - Determination of costs based on unit prices for materials and/or elements.
Results in graphical form and reports.

Displacement control nonlinear analysis - The ability to conduct nonlinear calculations using
displacement increment steps, which allows to correctly analyze highly nonlinear problems
with the post-peak behaviors and can easily manage the snap-through problems.

Defining initial constraints on linear elements per load case - A new way of defining and
considering initial constraints, making it easier to include initial constraints in combinations, as
well as considering their impact on the rest of the structure.

A better formulation of drilling rotation in shell elements - Thanks to this new formulation,
shell elements are now capable of capturing torsional moments transmitted from perpendicular
beam elements.

Enhance steel structure design capabilities

Verification of steel cold-formed sections according to AISI S100- The possibility of
performing the standard verification of cold-formed steel profiles according to the AISI S100-
16 American standards.

Shear web buckling analysis for | sections according to EC3 - Verification of the stability of
I-section webs (including the impact of transverse and longitudinal ribs) according to EN 1993 -
1-5.

User definition of LTB lengths for cold-formed sections for EC3 - Next step of improvements
to cold-formed design acc. Eurocode 3 for analyzing buckling and lateral-torsional buckling,
especially applied when the Advanced Stability analysis is not used.

Modeling welded tube connections - Ability to define welded truss connections in the model
forrectangular hollow sections, which can then be sent for analysis in Steel Connections design
module.

Deflection in value in the shape sheets and diagrams - When presenting the results of
verification of deflection of steel elements in graphical form and in reports, deflection values
can now be presented both in ratio form and as values in a unit of displacement (e.g. cm).

Enhancing the analysis of timber structures acc. Eurocode 5

Design of double rectangular sections acc. EC5 - Possibility of verification of timber beams
and columns from compound profiles (consisting of two, three, or four rectangular section
branches) according to EN1995-1-1.

Verification of bearing pressure on the support acc. EC5 - Possibility of performing
additional verification for timber elements - the check of the compression perpendicular to the
grain according to support sizes, according to EN1995-1-1(6.1.5).

(1 GRAITEC 5
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Verification of beams with a notch at the support acc. EC5 - Possibility of performing
additional verification for timber elements - the check of the notch on an element ends,
according to EN1995-1-1(6.5).

Optimization of timber elements according to the deflection (EC5) - Ability to automatically
select the optimal timber section due to the deflection condition according to EN 1995-1-1.

Enhanced user experience and the comfort of program operation

User templates for Selection - The ability to save and easily select templates with object
selection. The templates can contain both the current selection and the selection criteria.

Selecting identical elements - A new option that allows you to quickly select objects that are
identical to a previously selected one, with easy consideration of the range of properties being
compared.

Possibility for filtering non-active elements - A new filter in the selection by criteria window
allows the selection of elements excluded from the creation of the analytical model.

Filtering profiles from databases - Easily search for profiles from the library by filtering
content by profile type or text from a name, as well as by separating cold-formed profiles.

Commands on the ribbon for adding stages - A set of icons on the ribbon related to adding
new construction stages and assigning elements to them.

Improved mesh generation for Pushover analysis - When generating a calculation model with
elements with defined plastic releases for pushover analysis, the finite element mesh at the
ends of the elements is now regular, which significantly improves the mesh distribution in
adjacent surface elements.

The next stage of unification of dialog windows - Another set of dialog windows has been
updated, giving them a unified appearance and components (Concrete settings, Steel settings,
Timber settings, Design templates, Element selection, NL setting, Pushover settings)

Improvements to the selection window by criterion - Several changes have been made to the
Element selection window that, among other things, make it easier to choose a selection
method.

Other novelties and small improvements

New database with cold-formed steel profiles for North America - A new library of cold-
formed steel profiles typical for the North American market.

New steel material database for North American cold-formed sections - A new library of
materials for cold-formed steel profiles according to the ASTM standard.

Spaced shafts parametric section - Possibility to define parametrically profiles composed of
two, three, or four identical rectangular shafts.

Improved combination creation with seismic cases for Canada - During the automatic
generation of combinations with seismic cases according to the NBC standard, seismic
combinations are now considering both directions (EX+, EX-, EY+, EY-).

Defining Link at node on selection - An additional way of quickly defining multiple links to node
at the same time has been introduced, allowing to point to primary and secondary elements
independently.

(1 GRAITEC 6
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Possibility of material definition for supports - The option to assign a material (concrete) to
supports has been introduced. This makes it possible to both include foundations in the
calculation of costs and CO2 emissions, as well as to send the concrete class to RC Footing
module.

Dedicated system for master-slave links - Master-slave links automatically generated
(where the slab connects to the column or support) are now automatically placed in a
dedicated system.

Improvements to the program defaults for North America - Better customization of some of
the program defaults when selecting a localization for the US or Canada.

Improvements in localization for Spain and Portugal - The translations for Spanish and
Portuguese languages have been improved and expanded on missing areas (like the Section
editor).

Common improvements to all Design modules

Applying project templates when the module is already opened - Ability to update settings
from a template for a currently open project.

Display the steel ratio in the Info Panel - Quickly available information on the steel ratio.

Small improvements - Set of various small enhancements.

RC Beam design module

Import geometry and internal forces from Rib design - Consideration of effective section and
design internal forces when importing beams with rib option active.

Possibility to define the position of supports (columns/ walls) - Column supports now
distinguish whether they support a beam from below, above, or from both sides. This data is
now imported from the Advance Design model and affects the drawings.

New support type "beam” - New support type enables the correct generation of drawings
when the support is another beam.

Ability to define secondary beams - Possibility for generating better drawings by considering
the position of the secondary beams approaching perpendicularly.

New diagrams for reinforcement for torsion - The ability to display two new diagrams - the
longitudinal reinforcement from torsion and transversal reinforcement for torsion.

A new chapter in the report on openings reinforcement - In the detailed report for beams, if
there are openings in the beam, there is now a new chapter on the reinforcement of openings.

Small improvements
o Abetter description of extreme dimensions in the drawing
o Improvements to Reinforcement assumption dialog
o Modification of the default Wmax value for France
o Adjustment of waterproofing data entry for France

o The additional coefficient for modification of the theoretical area of the longitudinal
reinforcement

(1 GRAITEC !
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o Possibility to choose the way of distribution of reinforcement for torsion.
o Improvement in defining suspended loads with link distribution.

o Support conditions are added to the Design Assumptions dialog.

RC Column design module

Different upper beams geometry - Possibility to individually specify the length and width of
the top beams and to use that data for automatic determination of buckling lengths.

Possibility to disable the interaction curves checks - A new option makes it possible to skip
checking the interaction curves.

Minor improvements to ribbons - Separation of icons for defining geometry and specifying
section type.

Minor improvements in Info Panel - Adding information in Info Panel on whether second-order
effects have been included.

Improvement to transverse reinforcement on Edit dialog - Quickly and precisely define and
edit the distribution of transverse bars in the table with new definition methods.

RC Footing design module

Representation of the substitute footing in viewports - A visual representation of the
substitute footing when this analysis was activated.

Additional information on concrete cracking in Info Panel and report - Greater control over
calculations with additional concrete cracking information.

Auto correction of reinforcement when crack widths are too large - A new option allows you
to keep the cracking within the limit by automatically increasing the reinforcement.

Improved editing of the distribution of bars - Changes in the Edit reinforcement dialog to
facilitate the definition and modification of bar distributions on a pad.

Information in the report about the final reinforcement area - Additional information in the
report to better describe the final reinforcement area.

Improvements to seismic bearing capacity calculations for France - Possibility to select the
method for Nmax calculation: according to EN1998-5 or according to NF P94-261

A new method of determining soil pressure - A new algorithm for determining active and
passive earth pressure, following annex C of EN 1997-1.

RC Wall design module

Generation of drawing with schedules for bars and fabrics - New drawing style added to
allow automatic simultaneous generation of schedules for bars and fabrics.

Import and export forces using Excel file - For Shear walls, it is possible to import and export
resultant forces to an excel sheet.

(1 GRAITEC 8
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e Masonry Wall design module

Loads representation in viewports - To make it easier to view defined loads as well as
imported internal forces, it is now possible to display loads and internal forces graphically.

Expanded report for RC6 calculations - A new section has been added in the reports for
verification of a wall subjected to in-plane bending according to the Romanian CR6 standard.

Possibility to choose the section for the stress diagram - When displaying the results in the
form of stress diagrams, it is now possible to select the position of the section (bottom/ middle/
top)

Saving the masonry databases data per model - To facilitate the management of data from
databases used by the Masonry Walls module, databases have been separated from the data
of the current project. This allows convenient management of data used in each project.

Presentation of partial factors - To make it possible to verify the determined partial factors
for the current masonry section, they are now available in the Design Assumptions window.

Support depth representation in viewports - Displaying the depth of the slab support on
viewers to easily check the data.

RC Slab design module

New bar shapes - Possibility to generate u-shaped and two bent bars on the edges of the slab.

Possibility to manage hooks for reinforcement zones - Possibility for editing hooks
separately for each reinforcement zone.

New options for defining reinforcement solution - Possibility to define reinforcement
coverage with reinforcement areas.

New methods for defining reinforcement zone graphically - Faster modeling of reinforcement
zones with additional graphic definition methods.

Set of improvements to drawings

o Possibility of drawing generation simultaneously or separately for each reinforcement
direction

o Improvements to bar annotations (better automatic generation to avoid collisions, the
possibility to move individually the bar annotation, and the possibility to hide the text
above the dimension line)

o New drawing style for simultaneous generation of schedules for bars and fabrics
o Betterrepresentation of openings
o New option to hide grids in drawings.
Set of user improvements
o Allow the second layer to have a bigger diameter than the first one.
o Displaying local axes for each slab
o Possibility for disabling reinforcement layer by entering O coverage.

o New option to generate one-way reinforcement zones.

(1 GRAITEC 9
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Steel Connections design module

¢ Welded truss tube connection - New welded truss connection type with multiple diagonal
configurations of square and rectangular tubes.

¢ Improvement on the Info Panel for Shear plate joint - A new column on the Info panel for the
indication of the element in which the verification is made.

¢ New option to ignore bending moment in the calculation for hinged beams - More control
over the type of forces used for vérifications.
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3.New computing capabilities

A series of new features and improvements related to structural calculations and additional building
analysis.

3.1. Carbon emission estimations

Calculation of CO2 emissions based on carbon factors entered for materials or elements, with
results in graphical form and reports.

Following its engagement to build a sustainable future, Advance Design is now equipped with a new
CO, emission calculator. The main purpose of this new tool is to facilitate the determination of
embodied carbon values for structural elements. This new tool will help designers to better assess the
environmental impact of the choices they make on structural elements and construction materials.

The fundamental principle of an embodied carbon calculation is typically to multiply the quantity of
each material by a carbon factor (normally measured in kgCO.ze per kg of material). As the embodied
carbon associated with the production stage is the largest contributor to the embodied carbon of a
structure, production stage carbon factors (carbon factors for the production stage - modules Al-
A3), are used for calculations.

NOTE: The mechanism for defining the data, the calculation, and the presentation of the results are
identical to Cost estimations (more info about the Cost estimations you can find in the next

paragraph).

Defining carbon factors

The general procedure for defining data for CO, estimationis to prepare a list of data sets with specific
carbon factors, and then assign them to individual materials or optionally to structural elements.

Preparing the list of data sets is done with the help of a dedicated Carbon Factor Manager. It can be
opened from the Materials and Sections group in the Manageribbon.

-

| Home Objects Utilities Analysis Results Documents EIM Manage Design Modules

E Proper‘ties
@) Configuration | 3 Units [E] Properties &3 Command Line

Application == Used Cross  Used Used Steel Deck fection | |Display/Hide the
B Structure @Eount AL Linear releases Sections Materials Soils  Profiles Costdl Factors [ditor | | Project Browser | == Status Bar

Settings Materials and Sections Components

Project Settings Mesh [ REBAR Calculator
-fhv? & Proj os By B r

The Carbon Factor Manager window is divided into two parts. The upper part contains data sets
added and used in the project, while the lower part shows the entries available in the selected
database.
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MOT FOR RESALE version - Carbon Factors Manager foxcd

In-Lis Carbon Factoms

Data Set Hame Viight Woluma Ao (Planar Flameeis) | Rairforcemiens

Ciorcrets 0119 kgC02e4kg kgiC02e/md 0000 kgCO2e/m? 0000 kgCO2ehg

Concrete & Reinforen 0 119 kgD020bg kgD0%e/ml 0 000 kgD0Pm 1 520 kgC0®ehg

Hesl [Europs] 1.130 kglO2ehg 0000 kgCD2evm3 0000 kgCO2e/m? 0000 kgCO2evkeg
Carbon faciors - ] - edita - Fuige [ Eennt
Librany
Diatanas: CefauCarbonFactorswmi - | B
Diatabae Path N\ 2024 Resources\Cataloga\Carbon Factons\DefautCarbonFactorz. wsl

[ma 5=t Hame Wimght Yolume A= |Flanar Blemems)

Concrela 0113 kglliZedg 0000 kgOemid 0000 kgOl2emd

Corncrete + Renforce_ 0113 kgD02ekg kgC02e/m3 0 kgCO2e/m?

e [Europe] 1 130 kgl02ehg kD02 /m1 0 kgCO2em?

Oay bk + Gppam 0213 kgllizZedg kglidem3 1320 kgl m?

Lighiweight conceste .. 0280 kgDDZekyg kgC02em3 0 kgCO2e/m?

Timber - no carbon st 0453 kgl02ehg kD02 /ml 0 kgCO2em?

imber - rcduding car

kgllZe kg

kglildemd

0 kgllZe m?

0000 kglD2ekyg

Foundmsen 37 500 kgC02e/md 0000 kgD @eim?

Carbon Factors Manger

In this top part, we can either import data from the database entry, or add a new data set using the
Addbutton, and then we fill in the name of the data set, and CO, emission per unit of weight, volume,
or area (for planar elements), and values corresponding to the weight of reinforcement.

Althoughin most cases we use carbon factors based on the weight of the material (such data is usually
provided by manufacturers and other institutions), in special cases we can use factors based on
volume or area. What is important, we can combine factors - for example, if for a wall or slab, we want
to consider cladding elements, then in addition to the value according to weight we can add in the
same position a value depending on the surface area. For concrete elements, we can simultaneously
enter the carbon factor for reinforcement. This allows us to obtain a CO, value including the
reinforcement, based on the quantity of reinforcement calculated during the concrete design analysis
for that element.

In the bottom part of this manager, we can see data sets available on a selected library. Each user can
independently prepare and manage the data content in the library.

NOTE: Advance Design provides a sample library with a list of examples of averaged values of the
production stage carbon factors for selected materials. It is important to remember that the
factors for many materials strongly depend on additional information, such as place and
technology of production, use of recycling, type of ingredients (e.g. cement), etc. Therefore, for
accurate estimation, adequate data provided by manufacturers should be used. Also note that
for some localizations, the country’s local regulations may dictate the use of other official data.

Assigning carbon factors

There are two methods of assigning carbon factors: by assigning to materials or by assigning to
elements (linear/planar/support/load area).

(1 GRAITEC 12
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When Carbon factors are assigned to Materials (for example concrete C25/30) then such values are

used for all objects from this material.

For this, the materials manager now includes a new Carbon Emission section where we can assign a

specific CO, data set for each material by selecting from a drop-down list of available data sets.

MOT FOR RESALE version - Materials T 2
Designation Family Standard Type Color =
5235 STEEL EN 10025-2 5235 W 5c0..
5275 STEEL EN 10025-2 5275 W00 (=
5355 STEEL EN 10025-2 5355 W =50
5450 STEEL EN 10025-2 5450 W o404
» C25/30 CONCRETE EN20& C25/30 | 6ca...
C20/25 CONCRETE EN20& C20s25 | Ee
C30/37 CONCRETE EN20& C30/37 [ 8da...
C35/45 CONCRETE EN20& C35/45 [ 8bb... =
Add Delete Purge

Mechanical Properties >

Properties EN206 >

Cost Data »> [

Carbon Emission <<

Libraries ==

| —

Carbon Emission
Data Set Name Weight

oncrete

Concrete + Reinforc

Steel (Europe)
None

Volume

Area (Planar B... = Reinforcement
# Concrete | = E 0119 kgCO2/kg 0.000 kgCO2e/... 0.000 kgCO2e/m? 0.000 kgCO2e/kg

=y o

T

Assigning a CO» emission data set to material

By default, each structural element inherits its material CO, emission. However, we can override this
and impose another data set for selected elements. Assigning data sets with carbon factors to

selected elements is done using new dedicated options available on the list of element properties.

Interestingly, it is also possible to determine carbon factors for foundations, although they are not
separately defined or presented in the model. For this purpose, the parameters available in the
properties of supports are used, including foundation dimensions and material. Note that in case of
foundations, the reinforcement ratio that could be used for estimations needs to be set manually, while
for other elements (beams, columns, slabs) it is calculated automatically during concrete design

calculation analysis.

Settings by material [0 Disabled
Carbon factors M[ Concrete + Reinforcement

Load case MNone
y gradient of axial stress Sxx 0.00 MPa
z gradient of axial stress Six 0.00 MPa/m

Overwriting default carbon factors of a linear element (left) and a support (right)

L

— Width A
— Width B
— Height H
“H Punching

B Cost estimations
CO- emisson
Settings by material
Carbon factors
— Reinforcement ratio

Material C25/30

1.00m
0.30m

[0 Disabled
Foundations
0.02
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Results

The results of the calculations are available in graphical form and in the form of report tables.

For the graphical results, on the Resu/tsribbon, a new section for Cost and Carbon emission is used.

m Home  Opjeds  LRiliRer  Anaksh | Resuls | Docomests B Manape o b
E 22 vaiue oo diagrans E B Ciplacenents - & Mone - L0 EmBsin . 2, L E' I select by Crikeria ] .AT i
o :I_a =L -4 . T — . § o - Select oy - " il
zie  Resul: O Launeh Past L |Cosk & 08 5L Coleidap = Flker
View - Settings 7 Celoulebon~ B L Processingl] T BRBEkD of o | ol wes™ Conflguration - (Mune

rHin: FEL et otk i CXl= prmivine ek Fritk Proeaning

We can display the CO, emission results of point and linear supports, linear and planar elements, and
load areas. The results values can be displayed per element, per unit of length (for linear elements), per

unit of area (for planar elements), per unit of volume, and unit of weight.

USER view
CO: emission
Linear Element : COz emission of element

-2

WML -

= ivare s Y
my WA
AVEE
L 2

atl==l7 i)'
(e
At

-

CO- emission of linear elements displayed per element

(kgCO2e)
3193.380
2981.498
2769.617
2557.735
-2345.854
—12133.972
—1922.091
— 1710.209

-196.725
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USER view ar| L
CO:z emission N QY€

Planar Element: CO: emission of element Defautt -

ew
b

_{“"

N

b
{
i
)
1

A
' ’5&

-
—y!—‘.

.
\

6871.812
6170.500
5469.187
4767875
4066.562
3365.250
2663.937
1962 625
1261.312

560.000

CO; emission of planar elements displayed per element

For tables and reports, Advance Design can generate CO, emission tables. The tabulated results can
be presented by material, by element type, and by system.

C0r: emission estimation for matenaks
Matarial Emission’waig  Emissionivoiu Emissionaraa Voluma [m*) Waight {kg) COs emission
hit (kg COaakg ) I (kg GO’ (kgG0ze)
(kg COeam)
25030 0112 (1O (.00 283,00 FOTS00 TH240.000
G28030 0.0a0 287 8500 [.o0a 16.20 40500 HYE4 478
{Faundaticns)
CAET 0118 (100D 0.000 204,20 226000 268519500
D2y -1.280 .ood 0.00a 378 2313 -2584.373
5234 1.500 00 0000 277 21747 32620141
5355 1.130 (100 .00 10,20 BAOTD 80479100
Tatal 122016 3112630 478138844

Report table of CO. emission estimations by material

CO; emission estimation by element type
Type Volume (m?*) Weight (kg) CO; emission (kgCOse)
Linear elements | 191.96 542130 169170.868
Planar elements 992.20 2480500 293639.500
Foundations | 36.00 90000 15328.476
Total 1220.16 3112630 478138.844

Report table of CO. emission estimations by element type
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CO; emission estimation by system
System Mo. System name CO; emission (kgCOse)

D L1 - Columns 22107.539
6 L1 - Beams 9172.800
7 L1 - Slabs 168682.500
8 L2 - Columns 11424.000
9 L2 - Beams 30610.187
11 L3 - Columns 1400.000
12 L3 - Steel part 90479.100
13 L3 - Slabs 16065.000
14 L4 - Timber beams -1967.250
15 L4 - Steel part 6961.615
16 L4 - Slabs 52836.000
17 Supports 15328.476
18 RC Walls 56056.000
19 | L4 - Roof -1017.123
20 Windwalls 0.000

Total 478138.844

Report table of CO. emission estimations by system

3.2. Cost estimations

Calculation of costs based on unit prices for materials or elements, with results in graphical form
and reports.

Advance Designis now equipped with a new cost calculator. This new tool will help designers to better
assess the economic impact of the choices they make on structural elements and construction
materials.

The principle of cost estimations is simple - we need to multiply the quantity of each material by a unit
price. To do this, we need to define specific unit costs, and then assign them to individual materials or
optionally to structural elements. Results of calculations in the form of report tables are available both
in the descriptive and analytical models, while results in the form of graphs are available in the
analytical model. Please note that the values from the reinforcement of concrete elements are only
available if we have performed a reinforcement analysis on these elements.

NOTE: 7The mechanism for defining the data, the calculation method, and the presentation of the results
are identical to Carbon emission estimations (more info about the CO estimations you can find
in the previous paragraph).

Possibility to set a currency unit

To be able to correctly set the currency used for cost estimations, a new unit-type, Currency is now
available in the Unit Settings window.

Bar Diameter Millimeter 0.00
Reinforcement Area Millimeter® 0.00
Translation Stiffness kMN/m 0.00
i i L 1 m 0 w)

I # | Cumency Euro |0 I

Defining unit prices

Preparing the list of data sets with unit prices is done with the help of a dedicated Unit Prices Manager.
It can be opened from the Materials and Sections group in the Manageribbon.
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Y
Lo ¥ Home Objects Utilities Analysis Results Documents BIM Manage Design Modules
e -1

B D: Project Settings Q Mesh E REBAR Calculator E I Propemes
wi¥a - - -
4 o E[2 Command Line

@) Contiguration | Q4 Units [E] Properties TS
o arbon Section  |Display/Hide the

Application % Used Cross Used Used SteelDedg Unit
& Structure |_/Eﬂ£°‘-”“ JL Linear releases Sections Materials Soils  Profiles] Costs Jactors Editor | Project Browser | |== Status Bar

Settings Materials and Secfions Components

The Unit Prices Manager window is divided into two parts. The upper part contains data sets added
and used in the project, while the lower part shows the entries available in the selected database.

NOT FOR RESALE version - Unit Prices Manager =3

In-Use Unit Prices

Data Set Name Weight Volume Area (Planar Elements)  Reinforcement

Concrete 1500 &/T DE/m3 0 £/m? 0E/T

Steel 2000 &/T DE/m3 0 £/m? 0ET

Timber DET 500 £/m3 0 £/m? 0E/T

& Add X Delete X Purge b Export

Librany
Database DefaultUnitPrices. xml =
Database Path vance Design2024'\Resources\CatalogsUnit Prices\DefaultUnitPrices. xml

Data Set Name Weight Volume Area (Planar Elements)  Reinforcement

Mew Unit Price(1) DET DE/m3 0 £/m? 0E/T

- Import & Import Al
oK Cancel
Unit Prices Manger

In this top part, we can either import data from the database entry or add a new data set using the
Addbutton. When we add a new data set, we need to fillin the name, and the price per unit of weight,
volume, or area (for planar elements), and optionally a value corresponding to the weight of
reinforcement.

We can combine unit prices - for example, if for a wall we want to consider the cost of cladding
elements, then in addition to the price per weight we can add in the same set a value depending on the
surface area. For concrete elements, we can simultaneously enter the unit price for reinforcement,
which allows us to obtain the cost of the reinforcement, based on the quantity of reinforcement
calculated during the concrete design analysis.

In the bottom part of this manager, we can see data sets available in a selected library. Each user can
prepare and manage the data content in the library. Note that by default, the library with unit costs
does not contain any values.
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Assigning unit prices

There are two methods of assigning unit prices: by assigning to materials or by assigning to elements
(linear/planar/support/load area).

When unit prices are assigned to Materials then such values are used for all objects from this material.

For this, the materials manager now includes a new Cost Data section where we can assign a specific
data set for each material by selecting from a drop-down list of available data sets.

MNOT FOR RESALE version - Materials 7 I3
Designation Family Standard Tvpe Colar
p 5235 STEEL EN 10025-2 5235 N 5o
5355 STEEL EN 10025-2 5355 B =60
C25/30 CONCRETE EMNZ206 C25/30 [ 6co...
C30:/37 CONCRETE ENZ206 C30/37 [ 8da...
D27 TIMBER EM 338 - 2016 (Har... D27 I ooo.
GLZ2c TIMBER EN 14080-2013(.. GLZZc I ooo...
C24 TIMBER EN 338 - 2016 (Soft... C24 I 0oo...
Add Delete Purge
Mechanical Properties =3 Properties EN 10025-2 »» Libraries =
Cost Data << Carbon Emission =3
Cost Data
Data Set Name Weight Valume Area (Planar H...  Reirforcemert
# Steel [~ £ 2000 &7 0&/m3 0 &/m? 0eT
Concrete
Timber
MNone
- - T —

Assigning a cost data set to a selected material

By default, each structural element inherits its material unit price. However, we can override this and
impose other data sets for selected elements. Assigning data sets of unit prices to selected elements
is done using new dedicated options available on the list of element properties. As it is available for
the Carbon estimations, it is also possible to determine the cost for foundations, using the parameters
available in the properties of support.

Cost estimations
Settings by material O Disabled

Unit costs | Rafters v
C0- emisson

Overwriting default unit prices on the property list of a linear element
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Results

The results of the calculations are available in graphical form and in the form of report tables. For the
graphical results, on the Resultsribbon, a new section for Cost and Carbon emission is used.

m Hivee Diyeds AnalyEi Resuts
E A5 vaue o diagrans = & Diplacements - 2% Hone
N "‘ 'ﬁ:l.a =] "4 o

LRt [ TRT P B hlanape

CO embskn 5 K E- -E Selec by Chibera
Paim Susparl - ot =
ik & D 3
emlzsioe
wrtting FELl Renuttn C oot fi CX1= prmivtinn rean ke

- i I

elect oy .

CakrMap ! - FIEsr i

= Configurstion = Hune -

it Procmning Saisctinn Iundsha § Dipimy

Seee  Resul: Launch

Ciip embsion of e ¢

View - Settings Clrulzbon

Similarly, as for carbon estimations, we can display the cost estimation results on point and linear
supports, linear and planar elements, and load areas. The results values can be displayed per element,
per unit of length (for linear elements), per unit of area (for planar elements), per unit of volume, and
unit of weight.

X @2
Defaut -

(Euro/m?)
93.50
92.34
91.19
90.03

87.72
86.56
85.41
84.25
83.09
81.94
80.78
79.63
78.47
77.31
76.16
-75.00

Cost of planar elements displayed per surface unit

For tables and reports, Advance Design can generate cost estimation tables. The tabulated results
can be presented by material, by element type, and by system.

Cost estimation for materials
Material Cost/weight Cost/ivolume Cost/area Volume (m?*) Weight (kg) Cost (€)
(€/kg) (E/m°) (€/m?)
C25/30 0.15 0.00 0.00 299.20 748000 114621.90 |
C30/37 0.17 0.00 0.00 904.20 2260500 384285.00
D27 0.24 0.00 0.00 3.79 2313 555.23 |
S235 1.30 0.00 0.00 277 21747 28270.79
S355 1.45 0.00 0.00 10.20 80070 116101.50 |
Total 1220.16 3112630 643834.42
Report table of cost estimations by material
Cost estimation by element type
Type Volume (m*) Weight (kg) Cost (€)
Linear elements 191.96 542130 210627.52
Planar elements 992.20 2480500 417285.00
Foundations 36.00 90000 15921.90
Total 1220.16 3112630 643834.42

Report table of cost estimations by element type
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[ Cost estimation by system
System No System name Cost (€)
| 5 L1 - Columns 25660.08
5] L1 - Beams 12285.00
| 7 L1 - Slabs 240975.00
8 L2 - Columns 15300.00
[ 9 L2 - Beams 32817.31
11 L3 - Columns 1875.00
| 12 L3 - Steel part 116101.50
13 L3 - Slabs 22950.00
| 14 L4 - Timber beams 366.00
15 L4 - Steel part 6033.40
| 16 L4 - Slabs 75480.00
17 Supports 15921.90
| 18 RC Walls 77880.00
19 L4 - Roof 189.23
| 20 Windwalls 0.00
Total 643834.42

Report table of cost estimations by system

3.3. Displacement control nonlinear analysis

The ability to conduct nonlinear calculations using displacement increment steps, which allows to
correctly analyze highly nonlinear problems with the post-peak behaviors and can easily manage
the snap-through problems.

Technical background

Until present, Advance Design conducted nonlinear analysis by using a force control Newton Raphson
approach. This numerical method is the classical and most used technique in nonlinear analysis. It
consists of dividing the loads applied on the structure into equal force increments. Then, at each step
of the analysis, one additional force increment is added, and the structure is analyzed nonlinearly.
Hence the name force control.

D
Example of force control nonlinear analysis
(F - Load, D - Displacement, f - Equal force increments)

The force control analysis has limitations. Since the applied loads on the structure are equally
increased with every step, this technique cannot be used for structures that have a load drop (due to
buckling, strength loss, or support failure ..). The figure below presents the nonlinear force Vs
displacement curve of a structure with load drop. Since it must always keep increasing the load, the
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force control solver exhibits a snap-through behavior and cannot capture the sagging part of the
structural response (dashed line in the figure below).

D.
Force control solver presenting a snap through (S) and
not capturing the sagging part of the structural response

To face snap-through problems in nonlinear analysis, Advance Design is now equipped with a new
displacement control solver. With this new approach, loads are applied on the structure and a target
displacement is set for a chosen control node on the structure. This target displacement is divided into
equal displacement increments. For each analysis step, the nonlinear solver will try to scale up/down
all the loads applied on the structure to achieve the required displacement increment at the chosen
control node (hence the name displacement control, refer to the next Figure). At each step, all the
loads are scaled proportionally. In other words, the same scale factor is applied on all the loads. Thus,
the initial load pattern distribution is always respected.

F "

P - - . = - s o - - - # o - D

Displacement control solver capturing the entire structural response
(F - Load, D - Displacement, d - Equal displacement increments)

4 4
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It is particularly important to note that displacement control analysis is different from imposed
displacement loads. For an imposed displacement load on a node, a point load is automatically
created on the concerned node so that it reaches the required imposed displacement. While for
displacement control analysis, all the loads on the structure are proportionally scaled up/down to
satisfy the target displacement of the control node (no automatic point load is created on the control
node).

Now by controlling the nonlinear analysis with displacement increments, the loads on the structure can
be increased or decreased without affecting the calculation procedure. Thus, structures with load
drop can be completely studied using the displacement control nonlinear solver.

How to use displacement control analysis in Advance Design

Setting up a displacement control nonlinear analysis in Advance Design is similar to creating the
already existing force control Newton Raphson analysis. The user should conduct the following steps:

1. Place a point on the structure to serve as an indicator of the displacement control node
position.

2. Create anonlinear static analysis.

3. In the static nonlinear load case, the set calculation is controlled by displacement
increments.

Properties o x

-

n _J‘ All properties

Calculation controlled by Displacements increments
Reference

Displacements increments

Large displacements

Effect Leading
— Coefficient y EQU 1.00
Selecting displacement control nonlinear analysis

4. Innonlinear analysis options, add the loads/combinations to be considered in the nonlinear.

| NOT FOR RESALE version - Select the static analyses ? = ‘
: Selection definition
Available analyses Selected analyses

1D (ECG) — 102 1.35x[1 D]=1.5x[2 L] (ECELUSTR) : 1

2L (ECQY

101 1.35x[1 D] (ECELUSTR)

102 1.35x[1 D]+1.5x[2 L] (ECELUSTR)

103 1x[1 D] (ECELSCQ) Remove <<

104 1x[1 D]+ 1x[2 L] (ECELSCQY)

105 1x/1 D1 (ECELSOPY -

Add >>

Coefficient 1

Al None Analysis type - Codes or identifiers

0K Cancel

Selecting L oad cases/combinations for nonlinear analysis
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5. Foreachselectedload case/combination set the parameters of the nonlinear analysis. The
new analysis parameters for displacement control concern the displacement control node.
The user indicates the control node number (ID number of point created in step 1), specifies
on which global degree of freedom the controlled displacement/rotation is occurring, and
then sets the target value of the corresponding displacement/rotation.

NOT FOR RESALE version - Non Linear Analysis Options bl

Load case of combination Incremertation Save resuls Displacement control node Convergence

A dertfier-name | Coeficert | Mumberof steps | herationa by sep | Stablae teratio... | Frequency / step Port Degree offree.  Displacement Enegy Force: Displacement

# | 102 1.351 Dje 1.00 10 50 20 last 1 DX - 0.000 em & 100e-08J 'l 1.00-06 kN 4] 1.000e-01 em
o
DY
bz
Fx
RY
Rz

Add/Remove analyses Apoly to sslected dems Coefficert - o A

Nonlinear analysis parameters for displacement control

e Application example 1: Von Mises truss snap-through buckling

To start let us consider a textbook example of a simple structure made with 2 bars and a vertical load
applied at their connecting node. This structure is called the Von Mises truss.

Von Mises truss model and its progressive deformation

The structure will deform progressively and a snap through buckling will occur as indicated in the figure
above. An analytical solution (neglecting dynamic effects) exists for the Von Mises truss and can be
used as a benchmark for Advance Design results.

For this purpose, the example was recalculated in Advance Design using both available methods of
nonlinear calculations, and the following graph shows the resulting force Vs node displacement curve.
The red dashed line presents the curve from the nonlinear force control analysis with large
displacement. The blue line presents the curve from nonlinear displacement control analysis with large
displacement, and it is identical to the curve from the analytical solution.

(1 GRAITEC 23



(1 GRAITEC What's New in Advance Design 2024
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Force control analysis curve (dashed red) and Displacement control analysis curve (blue)

Itis clear that the force control solver had a snap-through problem and could not calculate the sagging
part of the force-displacement curve, while the displacement control analysis was capable of
managing the snap-through buckling and captured accurately the entire structural response.

Application example 2: Support failure

Let us consider a uniformly loaded beam with fixed support (point A) and 2 vertical nonlinear spring
supports (at points B and C). Each spring behaves linearly until a certain bearing capacity limit. Once
this limit is reached, the spring will fail and drop all its support reactions.

A B C

Beam on nonlinear springs (points B and C)

Using Advance Design, we want to conduct a step-by-step nonlinear analysis to study the progressive
failure of springs and its effect on the structure. Both springs have the same linear stiffness. However,
Spring at point C has double the bearing capacity. Thus, it is expected that spring at point B will fail
first then spring at point C will follow later. That is, during successive iterations of nonlinear
calculations, we expect to get 3 different systems: the first in which all supports work, the second in
which the middle support has stopped working, and finally the third in which the right elastic support
has also stopped working.

System 1 - All supports are active
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D EL SR

System 3 - Failure of the right support

The dynamic effect of spring support failure is neglected, and the midpoint of the beam (location of

spring B) is considered for measuring vertical displacement.

The example was recalculated in Advance Design using both available methods of nonlinear

calculations.

First, anonlinear force control analysis is conducted in Advance Design. The figure below presents the
curve of total force applied on the structure Vs measured displacement (the vertical deflection at the

middle of the beam).

System 2

1200 -
/

1000

Failure of
800 spring B
Failure of
600 spring C

F (kN)

400

200

0 10 20 30 40 50 60
D (cm)

Force Vs displacement curve resulting from force control nonlinear analysis

System 3

It is remarkable that for the failure of springs B and C, the force control solver could not drop the load

applied on the structure but instead, a snap-through behavior is observed.

Next, a nonlinear displacement control analysis is conducted in Advance Design. The figure below

presents the curve of total force applied on the structure Vs measured displacement.
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1400 — System 1
1000 System 3
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& spring B
w 600 Failure of
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200
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Force Vs displacement curve resulting from displacement control nonlinear analysis

During the failure of springs B and C, the displacement control solver was capable of dropping the load
applied to the structure and avoiding snap-through problems.

Of course, this is just a specific example, but it shows that some projects can give different results in
certain ranges, depending on the chosen method of nonlinear analysis. Thanks to the new solver,
Advance Design can get correct analysis results for highly nonlinear problems with post-peak
behaviors and can easily manage the snap-through problems.

3.4. Possibility for defining initial constraints on linear elements per load case

A new way of defining and considering initial constraints, making it easier to include initial
constraints in combinations, as well as considering their impact on the rest of the structure.

In previous versions of Advance Design, initial constraints for line elements served to locally increase
the element'sinternal forces/stresses for design calculation purposes. Since the main objective was to
serve the design calculation of the element, this increase of internal forces/stresses affected only the
element carrying them, and no interactions with other structural components were considered. In
addition, initial constraints were defined as a global property of a given linear element, which caused
problems if they were not to be included in all combinations.

With a new version, the influence of initial constraints for linear elements is studied on the entire
structural system and it is considered during finite element analysis. For this, a linear element with
initial constraints is trying to deform in such a way as to relieve this initial stress. Three scenarios are
possible:

e The element is blocked and cannot deform - In this case, initial constraints cannot be relieved
and are exhibited as internal stresses in the element.

e Theelementis connected to other structural components - In this case, the element will deform
in a way to partially relieve the initial constraints. However, by doing so, the other structural
components are getting stressed. An energy equilibrium is established between initial
constraints relieve of the line element and stress increase in other structural components.

e The element is free to deform - In this case, the element will freely deform in a way to relieve
the initial constraints.
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Starting with Advance Design 2024, initial constraints of linear elements are linked to load cases.
Previously, they were defined as the properties of a linear element, but now we have the option of
choosing which load case it belongs to.

Load case 2-L
Uniform axial stress Sxx 10,00 MPa

¥ gradient of axial stress Sxx 0,00 MPa/m
z gradient of axial stress Sxx 0.00 MPa/rn

Defining initial constraints

Three types of initial constraints are available:
e Uniform axial stress Sxx - Initial Axial stress distributed uniformly all over the section.

e y gradient of axial stress Sxx - Initial axial stress variation per unit length of the section in the
local y direction (this is similar to axial stress gradient generated by bending moment around
local y direction).

e zgradient of axial stress Sxx - Initial axial stress variation per unit length of the section in the
local z direction (this is similar to axial stress gradient generated by bending moment around
local z direction).

Let us look at the following example that will help you understand how initial constraints work.

Let us consider a simple beam truss assembly with pre-tensioned bars via turn buckles - it is a single-
span horizontal beam with two pre-tensioned bars and a vertical bar.

As aresult, part of the stresses from these tendons were distributed through the vertical element to
the entire system, causing the beam to bend upward. Using other words - under the effect of initial
constraints (pretension), the beam will have an initial upward deflection.

Beam deflection due to pretension

When gravity loads are applied to the beam, this beam will present a lower deflection and smaller
bending moment compared to a system without pre-tensioned bars.

In the comparison below you can see the deflections and bending moments in the beam for two cases
- with pre-tensioned bars (left) and without pre-tensioned bars (right).
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(Centimeter)

0.602
0.564
0.526
0.489

—0.451
—0.414
———0.376
0.338
0.301
0.263
0.226
0.188
0.150

z 0.113
Tex 0.075
0.038
0.000

(kN*m)
21.80
18.40
14.90
11.40
7.90
4.39
’ y 0.89
261
4 6.1
-9.61

-13.11
-16.61
-20.11
z -23.61
=% -27.12
-30.62
-34.12

Deflections (top) and bending moments (bottom) for example with pre-tensioned bars (left)
and without pre-tensioned bars (right)

3.5. A better formulation of drilling rotation in shell elements

Improved definition of shell finite elements, thanks to shell elements are now capable of capturing
torsional moments transmitted from perpendicular beam elements.

The drilling rotation of a shell node is the rotation degree of freedom around the local axis
perpendicular to the shell finite element.

HH‘&
- o~
P
-
-

HMustration of drilling rotation in a 02 shell element
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Advance Design 2024 uses a new and better formulation for calculating this drilling rotation. This
change slightly improves the accuracy of calculations and has a positive effect on the convergence of
nonlinear calculations; however, the biggest benefit is that shell elements are now capable of
capturing torsional moments transmitted from perpendicular beam elements.

Example of beam transmitting moment to shell element in Advance Design 2024
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4. Enhance steel structure design capabilities

A series of novelties and improvements related to the verification and optimization of steel element
structures.

4.1. Verification of steel cold-formed sections according to AISI S100

The possibility of performing the standard verification of cold-formed steel profiles according to
the AISI S100-16 American standard.

With Advance Design 2024, the possibility of standard verification for cold-formed profiles for North
America has beenintroduced. The calculations are based on AlISI S100-16 Specification (American Iron
and Steel Institute - North American Specification for the Design of Cold-Formed Steel Structural
members, 2016 Edition) and with the use of AlSI Manual -- Cold-Formed Steel Design, 2017 Edition.

The verification processinvolves evaluating the structural capacity of cold-formed steel sections and
ensuring they meet the necessary strength and stiffness requirements and includes bending,
compression, and tension verifications.

Verifications according to these regulations are conducted if AISC 360-16/AISI S100-16 or CSA S16-
19/AISI S100-16 is selected as the standard for steel verification in the project configuration:

Method
==| Combinations #=AGCE 7-16 B ASD
.'-_"l.'lfw':' Seismic #= ASCE 716
ey
%\3 Climatic = ASCE 7-16
HEHE. Reinforced Concrete #E=EAC] 31814
@ Steelwork 2= AISC 360-16/AIS1 5 - |
I+1C5A 51609 -
Timber B ENTC 2008
R
I+1C5A 516-14
¥ ENTC 2018 _|ised for Eurocodes
@ Masonry |#= AISC 360-16/AI51 5100-16 |  |Eneral

I#1CSA S16-19/A151 S100-16 |

Choosing the standard for the project

Cold-formed profiles can be analyzed, both those that are defined in the program'’s profile libraries
(those that have the lamination type set as Cold - Formed) and parametric cold-formed profiles.
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HNOT FOR RESALE version - Cross section libraries £ 0

NOT FOR RESALE version - Defined T =
Ly manages
SectonTipe 4 Type: T Sigma z 0K
e Subtype : T Signa - Cancel
Label |2, Sigmo
T Sigma with incined ips
Description | 3 Sigma agymmetric
Heighe () T W
Wi ) 200 Vo
ner web height (7} 4.00
Cuter web height (') 180
Web depression () 083
Lp 0.80
Thickness (*) 0.08
Inner radius () o.08 _—
» Calor [ 66FF33
Type of lamination Cald-Formed Roled

A [ r

Example of a cold-formed profile from the database (left) and defined as parametric (right)

To facilitate the definition of cold-formed profiles for the North American market, new dedicated steel
grades (ASTM Cold Formed library) have been added, as well as an additional new cold-formed steel
profile library (acc. AISI Cold-Formed Steel Design Manual). For more information, see the separate
dedicated paragraph in this document.

To be able to properly verify cold-formed profiles according to the AISI standard, the list of steel
design properties has been expanded to include a new set of Cold-Formed design options.

a Steelwork Design
— To calculate Enabled
— Design Results Available
— Work ratio 0%
— General Design Template MNone
— Cross section class auto
—H Advance stability (2nd order)
I Deflections
—H Buckling
—H Lateral-tersional Buckling
] ific ies
B Cold-Formed design options
— Exact CFD calculation Enabled
— Owverlapped section at support [0 Disabled
— Owerhang length 0.00 m
— Rotational stiffness K-phie(M.m/rad/... 0.00
— Bearing length 0.00 m
—El Exterior support
— Suppert condition Fastened
— Flange conditicn Stiffened or partially stiffen...
— Flange loading type One flange loading or reac...
—El Interior support
— Suppert condition Fastened
— Flange conditicn Stiffened or partially stiffen...
— Flange loading type One flange loading or reac...
T T VT ST

While most of the parameters are directly related to the provisions of the standard, the first of the
options (Exact CFD calculation) is used to toggle whether the effective cross-section is computed for
each load combination only on several points along the element (the option is off) or the analysis must
be performed at multiple points between each finite element mesh node (the option is on). This has a
direct impact on the calculation time.
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It should also be mentioned that with the latest version of Advance Design when analyzing steel profiles
according to AISC 360-16/AISI S100-16, we can conduct verification considering 7 degrees of
freedom (2nd order analysis including warping). For this purpose, the Advance Stability option is

a Steelwork Design

activated.

— To calculate Enabled

— Design Results Outdated

— Work ratic 0%

— General Design Template Mane
ik Sictiaislas Al

Advance stability (2nd order)
2nd erder with warping and imperfe... Enabled

Mumber of iterations 10

Stability - 2nd order parameters Definition

Use for deflection checks [ Disabled
e

After the profile analysis, the calculation results are available for other types of steel profiles in
graphical form and in the Shape Sheet window and related reports.

alyen HesuHly Paruments (L%} Manage Uesign Modudes
i B Deplacements | & Men = # Srensth - |
| = 1D JIF . & 'Work ratlo web cripoh - L3 i
i ~ Podt Peat
me |5 # O Frecessing
FEMI Rmsuits sxesl Design Results
LISTR view
Srengh

Linaar Elament: W ork relio wab cnppleg

L.

T
Foint Support

Procassing B - ot of elemert

Cast & CO

”

Coi? B OO

T emisslan

Emis

o rerufs
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Datza

o4

Resulk
Cunees ™ O
PeesE Py

ke

Results in graphical form for steel element - Work ratio for web crippling
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Shape Sheet widow with a summary of performed verifications
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Shape Sheet report with details of performed verifications

4.2. Shear web buckling analysis for | sections (EN 1993-1-5)

Possibility for running a verification of the stability of I-section webs according to EN 1993-1-5.

Advance Design 2024 now checks webs for shear buckling according to EN1993-1-5. This verification
can be critical for deep |-sections, which can be used on many types of structures, including bridges.

(1 GRAITEC
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Such beams usually carry heavy loads, and because bending is typically taken by flanges, the web is
kept very thin, making it prone to plate buckling from the shear force, also known as shear buckling.

Shear buckling is mentioned in §6.2.6(6) from EN 1993-1-1, as a verification to perform when the
width-to-thickness ratio of the web plate (hw/tw) exceeds a limit value.

§5.1(2) from EN 1993-1-5 is more specific, introducing two limit values for web slenderness:
e Foranunstiffened web.
e Forastiffened web.

The EN1993-1-5 offers two methods when to account for buckling in steel plates:
e The effective width method, specified in sections 4 to 7.

e Thereduced stress method is briefly covered in section 10.

The method implemented in Advance Design 2024 is the effective width method. The reduced stress
method is not available yet, but it is planned to be implemented soon.

MNOT FOR RESALE version - Calculation Settings 23

Verification | |
Safety factors
o Verffication Calculation type:
Optimisation tensi .
() tension - compression
Sort profiles - B
Buckling Elements Stability {7) combined bending
Angle verification [Clfire vertication @) ablique bending
Time |0 min

Calculation Sequence

Imperfections and 2nd order effects

[ Global sway imperfections
[ Local bow imperfections

Calumng Beams

Plate {web) buckling

J

I'Q Effective width method (EN 1393-1-5 §5.6.7) I

Cancel Help

Theoretical background - the Effective width method

In the effective cross-section method, the plate-like behavior of the web is accounted for by reducing
the gross width (b or hy,) to an effective width (bef), with a full f, yield strength.
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Note that the shear buckling verification of the web is performed with the gross web height (hy) (not
the effective height).

e Verification

The shear buckling verification consists of ensuring that the design shear force (Veq) does not exceed
the design resistance for shear (Vpra).

The design shear resistance (Vprq) is estimated from:
e The contribution from the web (Vowrd)
e The contribution from the flanges (Vo ra)

nf.ht )
Il'J.'- R4 = l.}-n.h'd +F.'-.- B = ! _r.'m = (5.1)
V3 T
e Contribution from the web
bf
= B
1
I )
1 Z'Il' -'!I\'il' 'l"'lh 't
 bw.Rd = IR T
V3 Vi hw
{
q P
.

The contribution of shear resistance from the web

The contribution from the web requires the determination of a shear buckling factor (yw) (EN 1993-1-
5,5.1).

This shear buckling factor (xw) depends on:
e Therelative slenderness of the web (Aw)
e Whether the transverse stiffeners at the end of the web panel are rigid on non-rigid

NOTE: /n Advance Design 2024, the end stiffeners are considered non-rigid.

i

AT

4 . *

Rigid end post (left), non-rigid end post (right)
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The relative web slenderness (A,) is given in eq. (5.3).

= [f
.
A. =076 | (5.3)

It involves the stress and the shear buckling coefficient (kc), defined in Annex A from EN1993-1-5. This
shear buckling coefficient (kc) depends on the distance between transverse stiffeners as well as the
inertia about the z-z axis of the longitudinal stiffeners:

3\
I-._B
|| o

— -
e S e
\\
=t
—_—
s

i

1 - Rigid transverse stiffeners, 2 - Longitudinal stiffeners, 3 - non-rigid transverse stiffener

NOTE: /n Advance Design 2024, with the effective width method only transverse stiffeners can be
defined and they are assumed as non-rigid.

Once web slenderness (Aw) has been determined, the shear buckling factor (yw) is computed according
to Table 5.1, with Advance Design considering the end posts as non-rigid.

e Contribution from the flanges

- - fi
.
N ]
v bty S || M B b
) Clm | LM )
!
1

The contribution of shear resistances from the flanges

The flanges may only contribute if they have some remaining capacity after taking the bending
moment (EN 1993-1-5, 5.4). For this, we need to calculate the moment of resistance of the cross-
section consisting of the effective area of the flanges only (Mrq) .

f
M rg =b; -t '(hw"‘tf )_y

Ymo
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Note that the presence of an axial force (Neq) may reduce the resisting moment of the flanges through
the factor:

| - h--| (5.9)

We need also determine the c length for the flange’s contribution:

/

.6b.t° f., )
c=al 0,25+ e

\ th f. )

Note that the contribution from the flanges, when it exists, is usually significantly lower than the
contribution from the web.

e Shear buckling verification

The shear buckling verification consists of ensuring the design shear force Veq does not exceed the
design resistance for shear V, rq from web and flanges:
V., -
L=k <0 (5.10)
=y

bR

When ns exceeds 0,50, extra verification is performed to account for the interaction between shear
force, bending moment, and axial force (EN1993-1-5, 7.1).

Definition and results in Advance Design

On Advance Design, a new ‘Web buckling’ section has been added to the steel design properties, for
managing parameters related to the shear buckling verification.
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—El Lateraltorsional Buckling
— Elem. Verification Enabled

— Web buckling verification Enabled
Transverse stiffeners
Enable Enabled
Relative location along element =
Sides of the web Both sides

£

inal stiffeners

—H&l Longitud
Imperfections EC3

Beams equivalent forces

Web shear bL_/c:/(//'ng parameters (Effective width method)

The Web buckling verificationcheckbox governs whether Advance Design performs the verification or
not. The Transverse stiffeners parameters let us position the transverse stiffeners along the member,
with various definition modes being available. For this, a dedicated dialog is opened.

MOT FOR RESALE version - Mumber 2
Transversal Stiffeners

Abscissa Relative * Add

0.00m 0.00

200m 0.20

400m 0.40 = Equal spacings

6.00m 0.60

8.00m 0.80 X Remove

10.00m 1.00

x Remove all
Definition

1 Graphical definition . Auto detect

Type

@) Number

Please input @ number of intermediate

() Abscissas (m) stiffeners

) Ratio v Define

QK Cancel
Transverse stiffener definition

Advance Design allows many ways to define transversal stiffeners, including by equal distribution after
entering their number, by entering their relative or absolute coordinates, but also by graphical
definition (indicating points by the length of the element in the 3D view) or by using the command for
automatic detection based on intersecting elements.

After calculation, the basic results from the web shear buckling verification are available in the shape
sheet:
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B Ghape Shiest - Lnear D emen S, kS
Cmss seclion | Dofituna (| Cros Sectiors Srengin 1962) | Baments Sabiny ()| 7 S 1 St
lirtaverabis fross Waiticalinn Work
dw secbon Cuss rab
Shearon 2 drecsan | oy Cless L. 5%

Nerding nn 77 by < My

125 wm Cleoan 4 2457 B1 0 &347. 16 kN ai
Shear buckbng of vl " Sed @ W Rd
(CMEFEDLAG. 546 11 - G454 =571 TEY et
Y p— T —" | oK
Shape sheet

The detailed version of the shape sheet report provides more information regarding:

e The shear buckling checks itself, mentioning the buckling coefficients (kcss, and kc), the
slenderness parameter (Aw), the shear buckling factor (xw)...

Casena 107 - 1x1 L], Mesh Mo. 1.1 0/4 Pointx = 0.00 m
weab Crass section - Clazs -

Shear t:-uc}-;-ling of
(EMN1993-1-5, 5.10)

Ko =534 K, 2= 0.00
or =304 MPs 5 ,=2.89 y.=029 V., 6231 kN
My = 3761 KN*M Knea =000 ¢ = T7.35cm Yy g = 48.6 kN

h, 31
{ =, ek 260.00-59.70

Wigs Wy py o 648.4 < 6717 kM {96 %)

e Theinteraction between shear force, bending moment, and axial force (if relevant)

[rteraction - shear, Casena 101 0 1x[1 L], Mash Ma. 1.7 0/4 Paint x = 0.00 m
bending, axial force Zross section - Class -
(EM1883-1-5, 7.1}

N =000 1 3=098 My n=5715.30 kN'm M, o= 3797 60 kN*m

= HMLE'* Bending moment can be carried out by flanges alone. Mo need to satisfy
o Rd
e (7.1): 0,00 <1.00 (0 %)

e The position of the stiffeners

| Stiffeners | Transverse stiffeners - relative positions: 0.00; 0.20; 0.40; 0.60; 0.80; 1.00;
Location: Both sides

4.3. User definition of buckling and LT buckling lengths for cold-formed sections
for EC3

Next step of improvements to cold-formed design acc. Eurocode 3 for analyzing buckling and
lateral-torsional buckling.

Advance Design 2024 now allows for a more accurate definition of buckling lengths and lateral-
torsional buckling lengths on cold-formed structural components.
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NOT FOR RESALE version - Defined T B
Type: LOmega . OK
Subtype . Cancel
Label W365°18°1750.304
Description Value 17
Height (em) 18.00 F ; t
Width (cm) 3650

Width upper flange (cm) | 17.50
Rounding radius fcm) | 0.40

Thickness (cm) 0.30
Color ] FFCCO0
Type of Laminati Cold-Formed Rolled
ype of lamination O ol 36 ) 50

The hat section is used as a top chord of a //ghtweight steel structure

Buckling length definition

The buckling dialog now lets the users define the critical length for torsional buckling and torsional -
flexural buckling, involved in the calculation of the Ncr, T, and Ncr, TF critical forces, respectively.

NOT FOR RESALE version - Buckling X
(4] Shape subject to buckling
'z
xz plane (strong axis)
Auto calc
Auto calc Om
Uz Imposed value v |3.16m
= If
Curve | Auto et

xy plane (weak axis)

Auto calc

Auto calc On
Ly Imposed value v [1.58m

= |f
Curve | Auto v

Lfy =158m
Torsional and torsional flexural
Ler,T Max(Lfy Lfz) v
Cancel
Buckling settings

Indeed, the complex shape of these open-walled sections, often asymmetrical, results in low torsional
resistance, with a significant offset between their shear center and gravity center.
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e

S - Shear center, G - Centroid

This makes them prone to torsional buckling (where compression causes a twist of the element) as
well as flexural-torsional buckling (a combination of bending and twisting of the compressed
member), as explained in §6.3.2 from EN1993-1- 3.

This new option ensures a precise estimation of the corresponding critical forces Nerr, and Ner 1.

After calculation, the detailed shape sheet will mention:
e The critical lengths for torsional and torsional-flexural buckling (L r and Ler 1)
e The corresponding critical forces (N¢,r and Ne,1r)
e The corresponding buckling coefficients xr and ¢

Buckling Caseno 101 0 1x[1 5], Mesh Mo, 2.1 (4
(6.2.2) Cross section © Class 4
M == My gy 2 20008 kMW = 210.3 kN
L, = 1.58 m, Ay =043, o,=0.34
L, =316 m, Ay .= 018, o, =0.34
Loe=3.16m, N 7==3121 kN, L, r =318 m . N, = 3121 kN
¥ =min{ %, %» %1, %e) =min(0.81, 1.00, 0.50, 0.50)

Ny = P 6 48 EN1993.1-1)
TR
0.50 * 11.86 cmv * 355.00 MPa

200.8 kM = 100

(95 %)

Lateral-torsional buckling length definition

The Lateral-torsional buckling dialog now lets the users define intermediate restraints on the top or
bottom sides of cold-formed members.
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Lateral-torsional Buckling X
UpperFlange Lower Flange
[ Contiuous restrant along flange 0
RestrantsOnly for elements with same length)
Graphical a Copy to other
defntion Auto detect fange
Abscisss Restraint L
000m Prned 0.00m
316m Pinned 36m
632m Pinned 36m
948m Pirned 316m
1264m Pirned 36m
Add Equal spacings Remove Remove all
Defintion type
g r
O Nuber @ Abscissas m) D) Ratio Crtical moment Mor Auto cale v
n Crtscal moment Mcrd Ao calc [
Use space or " 23 separator between values Select curve rve b
fexampie: 1 35 5) -
Restraint type Prned v Define Load type Auto v ?
Lateraltorsional bucking length Choose method Genersl case Cause 6322
Auto cakc v Reduction Factorf Nooe [
Ld Load application poirt
Eective length factors Newra fbre v| % {ir I ]
k2 mposed value v 1 Loadng and end supporing condtons
kw. Imposedvalve v 1 C1: | Ado cale v] B |
2 [Agocde v |
€3 (Ao cale v [ ]
Help OK Cancel

Lateral-torsional buckling settings

The users may even neglect the lateral-torsional buckling effects entirely by ticking the ‘Continuous
restraint along flange’ box, which assumes the torsion effects have been avoided by other means (by
using batten plates, by ensuring a fixed connection from a slab to the flange...).

Lateral-torsional Buckling

Upper Flange | Lower Flange I

| ] Cortinuous restraint dong flange

Restraints(Only for elements with same length)

Neglecting the lateral-torsional buckling effects

Alternatively, the users may rely on the Advanced stability engine to compute the critical moment (M)
in case of a complex section shape.
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Lateral-torsional Buckling X

Upper Flange Lower Flange

(é)

Restraints{Only for elements with same length

Abscissa Restraint Ler !:,,;/"
0.00m Pred 000m \/ —_—
1264m Prned 1264m
—_::“:“‘-:/ -
> > —
Pinned Fooed Continuous

Option for selecting the method of Critical moment calculation

In this case, the N¢.r and N 1¢ critical forces will also result from the Advanced stability analysis.

After calculation, the detailed shape sheet will return the various parameters involved in the
calculation of the critical moment (M), conducted according to Annex | from EN 1999-1-1.
Such parameters include:

e The cross-section monosymmetric factor (Wr)

e The C;, C; and Cs coefficients

e The Wagner factor (z;) (which reflects the asymmetry of the section)

Lateral-torsional Case no 101 : 1x[1 5], Mesh No. 2.2 4/4
Buckling Cross section : Class 4
(6.2.4) My ga = Mpy g - B.00 KN*m = 25.45 KN*m
wu " Wty "

My gyt AMpg| = =
i

-6.00 kN*m + 0.00 kN*m| Dr684.78 E:;’ngﬂ 222.00 MPa

Eccentricity favorable effects are ignored.

by =1.00, k, =100 k=118, . =0381,
C1=113 C2=046,C3 =053,
Lds =12.684 m, Ldi= 097 m, Ler = 1284 m,
zg =000 cm, zj = 18.20 ¢m, Mcr = 8023 kKN"m, Ager =073, 3, = 0.76
Mer was computed analytically. (24 %)

4.4. Modeling welded tube connections
Ability to define welded truss connections for rectangular hollow sections.

In the latest version of Advance Design, welded tube connections have been added to the set of many
types of steel connections that can be created in the model and then sent for verification to the Steel
Connection design module. These are 2d joints that allow the connection of welded rectangular and
square steel tubes, i.e. connections typical of trusses.
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TBH £ 83 K[a/uz

New connections defined on trusses in the Advance Design mode/

New connections can be defined using new commands from the ribbon or the context menu.

Lzad At S aeletmn

Puirls fSelzcian
e . I‘ '_- ¥ ﬂ B Slagw ¢ Saluchioe .
» 3 ]
[ . ‘ .' D £, Cornectioes L] # sl v
R ! iy Design ~ Se Creale ¢ sululics B o Pzbe:
. - i~ Group P T—— b CAp B o
5 Linik L] ] C i
Cencel groups - .
. — - Teerd cnnatinn ]
i zlett grous
Eeledtic L Aurin gpeteme I - =
" veulded Tube Comneclions ®| Bt Sccondany Sar
h P Sywterms manApETAnE . AT
Super skement 3 u ube tennedlens walh guaet plale L3 : 2 Secondany Sars
i Fing PO asecondeyzens
i angle connections with gussetplabe * )
B cenericiomt

We can define 3 category of welded tube joints that differs with the number of secondary bars - with
1, 2 or 3 secondary bars. With them, we can model the most common typical joints supported by
Eurocode 3 (T type, Y type, N type, K type, X type and KT type):

e 1secondary bar:

o Ttype

o Ytype Q\ﬁ W M
e 2secondary bars: = = =

o Ktype K Type KT Type N Type

o Ntype

o Xtype |_| _“ﬁ> ﬁ
e 3secondary bars I— o T—

o KTtype T Type X Type ¥ Type

All these connections allow to join open steel profiles with a square or rectangular cross-section. Such
sections can be used as main elements (chords) and as secondary elements (diagonals). In addition,
for main elements (chords) it is possible to use | sections.
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Square and rectangular open steel profiles on Advance Design databases

As in the case of other available connections, new connections can be defined individually or many at
once, and groups can be created from them. After defining new connections we have their properties,
in which we can check the most important parameters.

o [e5 [ (a4 Freseris o=
Dl —1 H I_:-:l " &0 properties -
e
Family ‘Welded tube cornections
— ldenitifin: L]
Hame 10 'Welded Tuke Cannactions
Systems a
— Cammedl
GTC Identifier ']
Desigr Module Templat=: Mizrs
— Connectian Group Hore
|[BComected demart=
£ Main slement
— ldentilar )
Creoss seetian RHSEDedle 30
blztzral R13
— Systern 0 Bt
Fl Sscondary slemand 1
|demitfier i
— Cnoas seckean RHSEDe e 30
Klaterial 3235
SGystern @ - Senacture
—El Secomdary clomend 2
Identifier 32
Cross section RHSEwd 30
— Mlateral L=kl
Syubem - Snacture
— Design Module Eesult Mralable
— Wark ratin T8 1
Rumnber of erors a

Properties of a selected new welded tube connection

New connections can be opened or exported to the Steel Connection design module for further
analysis. Along with data on geometry, profiles, and materials, internal forces are also transferred.
Further details, including welds' parameters, can then be defined in the Steel Connection design
module and the load capacity analysis of these connections can be conducted.

Note: More details about new connections in the Steel Connection design module you can find in a
separate dedicated chapter.
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<
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Welded truss connection opened on Steel/ Connection deS/gn module

4.5. Deflection in value (cm or mm) in the shape sheets and diagrams
Easier to check results and create documentation for steel member deflection verification.

Previously, deflection values from the verification of steel elements were displayed only as a ratio
(e.g.,1/574) to make comparison with limit values (e.g., 1/500) easier. Now the deflection can also be
displayed in displacement values (e.g., cm).

For graphical presentation, the new display mode is available in the Result Settings window for
Deflection results, as a new 'Values'item in the Display Mode list.

Results £3
4 ﬁ F.E. ri Concret;/? Steel ri Timber rﬂ Cost & COz emission rﬂ:ﬁ Options ] 4
Deflections 1st criterion = Display mode
""" Linear Blemert Max deflection with units) s (-]

[T Deviat. all. defl. Ratio !
Colors

|:| Max deflection Super Elem. [with u...

[ Deviat. all. defl, Super Elem. Displacement scale
1.00

Result settings
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FROM | i o™ @ e

O | 1k
Dedlecbons 15t oritenon ] | 1)
Lt Elermeenl . M chaPesclion wilh unis] Mo =

Graphic results (max deflection in cm)

In the case of the Shape Sheet window and report, the values in the displacement unit are displayed
just below the ratio values. In addition, the Mesh column displays information about the location of the

verification point - whether it is in the span or the extremity of the element.

— —
#° Shape Sheet - Linear Element No.2 X
Croza section  Deflections (37%) | Croas Sectiora Srength (73%)| Bemens Stabdty (82%) | Fre Seencth and Stabity (|
Unfavorable Deviation
case Mesh Verification max J all defl
L/875.40 < L (500.00
Max deflect. | y. n*104: 21 Djs1xj2 L) 27 (147 cm < 2.00 cm) 4%
1st criterion Z n"104: o1 Dl+1x2 1) (Span) L /57868 < L/ 500.00 87%
Elernent (1.73 & = 2.00 cm) L=10.00m
Max detlect. \/
2nd criterion | |

| represems the olemert length

+
E' = i
~—— - |

Shape Sheet

a7
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5. Enhancing the analysis of timber structures acc. Eurocode

5

A series of novelties and improvements related to the verification and optimization of timber element
structures according to Eurocode 5.

5.1. Design of spaced rectangular sections (EC5)

Ability to verify timber columns and beams with compound sections according to Eurocode 5.
Advance Design 2024 now enables the design of spaced members using Eurocode 5.

This includes:

e Spaced columns
e Spaced beams

Spaced columns Spaced beams

Spaced shaft profiles are defined using a new parametric profile type (see details in a separate
paragraph on new parametric profiles).

Spaced columns

A spaced column is a built-up column made of 2 to 4 identical sections (shafts) separated and
connected by packs or gussets fixed by glue or mechanical fasteners. They are often used as
compression chords or in frame construction due to their high load-carrying capacity.

Spaced columns are covered in Annex C.3 from EN1995-1-1.
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A vertical element with a cross-section defined as a spaced shaft will be recognized as a column,
which will give access to additional parameters in the timber design section, where the users can
define the distance between connectors as well as their type.

E“Iﬂlﬂr Design

— To calculate Enabled
— Design Results Available
— Work ratio 57 %
— General Design Template Mone
— Service class Class 2
— Hurnidity percentage 12 %
— Systems effect coefficient Ksys 1
Spaced columns
Length of unrestrained bays (midlines) L1 0.68 m
Connectors Mailed packs
—H Fre Design
1 Deflections

Spaced columns are designed according to annex C from EN 1995-1-1 which is intended for simply
supported members. This annex describes two checks related to spaced columns:

e Verification of the axial load-carrying capacity (§C.3.2)

e Verification of the load on fasteners, gussets, or packs (§C.3.3)

After calculations, the results of the analysis can be viewed on the 'Stability’ tab of the Shape sheet
window as well as in the report. The detailed version of the shape sheet additionally provides the
intermediate terms involved in these verifications.
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4) Elements stability

Verification Case no 103, Mesh No. 5.5
hy=86.6 L, =641
Lfy =500 mLfz=5.00m
Ky=1.504 Kcy=0.475 Kz=1.056 Kcz=0.490 Km=0.700 Kcrit=0.994
hrely = 1.378 Kpgz=1.019 Jpgpn =0.755
hq=32.332 1= 3.000 % =85080Kc=0.475
Ldy =500 m Ldz=500m

Work ratio Verification:
Case no 103, Mesh No. 5.5
6.23: ocga /(Key Feoa) * Omya / Frva * K Omza / Froza =1
0.11695 <1 (12%)
Case no 103, Mesh No. 5.5
6.24: Teod Jlr(Kc:z Fcﬂd) + Km O myd / Fmvd * Omzg / szd <1
0.11335<1(11%)
Case no -, Mesh No. -,
6.33. omg /(Ker Frg) =1

not done (-)
Axial Load-carrying Case no 103, Mesh No. 5.5
capacity (C1): ccoask oo
(C.3.2) 0.96 MPa< 048 ~17.28 MPa : 0.96 < 8.21 MPa (12 %)
Simply supported column under concentric axial load, as per Annex C from EN1995-1-1
Shear Force on Case no 103, Mesh No. 5.5
connectors oy, _ fea  28B8kN
(C.3.3) (C2):Ve=5o*k 50~04g ~ -OKN
o+~ VgL 10KN*700mm _
(C13): Ty = a, - 75 mm =9 4kN

F\.’.Ed = Td =9 4 kN
Shape sheet (detailed version)

Spaced beams

Spaced beams are commonly used as collar ties or rafter ties. Therefore, they are meant to resist the
tension or compression forces caused by gravity loads and uplift loads.

Spaced beams as rafter tie and collar tie

The design of spaced beams according to EN1995-1-1is conducted in the same manner as for a usual
rectangular section, but with adjusted parameters to account for the spacing between the rectangular
shafts.
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The following parameters are modified:

e Depth factor k
For members in tension, depth factor k, uses section width. For spaced beams width = b (width
of a single rectangle)

e Critical bending stress om crit
It is used for lateral-torsional buckling effects. It is calculated using simplified (6.32) formula,
with b and h of a single rectangle.

e Shape of the cross-section factor Kspape
kshape is used in the torsion check. It is calculated based on the b dimension of a single rectangle.

o Effective width ber
For shear verification, the effective width bef is computed with width = 2b (width of the two
rectangles).

The results of the timber design are available graphically or through the shape sheet:

LIBFT wime
Ehoiiiy

lLirsar Flameal ‘#lodk mbn

Stability work ratio (%)
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B Shape sheet - Linear element n°2 *

Section | Deflections [ZDT;}] Strength (29%) Stability (26 %) | Fire Resistance () | Fire stability {

Buckling y =60.622 hz =33.627
Slend. and Length Lfy=350m Lfz=3.50m
Ltors buckl.
Slend. and Length Ldy =3.50m Ldz=350m
Unfavorable case Case no102 : 1.35«[1 GJ+0.5x[3 V]+1.5[2 N]
o Ky=1.101 Kcy=0.665 Kz=0690 Kcz=0.928 Km=0.700 Kcrit=1.000
g el y=1028 rel 2=0.570 Jrel m=0.540 WR=26.3037%
11=0.000 n=0.000 hef=0.000 Kc=0665

Case no102 : 1.35[1 GJ+0.9x[3 V]+1.5x[2 N]
Verification (623 sc0d/AKcy Fcld)+smyd/Fmyd+Km (zmzd/Fmzdj<1
0263 <1(26%)

Case no102 : 1.35[1 GJ+0.9x[3 V]+1.5x[2 N] =
Verification (6.24) sc0d/AKcz " Fcld)+Km (Emyd/Fmydj+smzd/Fmzd<1
0207 <121 %)

Case no101 : 1.35[1 G}+1.5¢[2 N]

Verification (633 sm.d/ (Kot “Fm, dj<=1
0.245 < 1(25 %) j
Edit report Edit detailed report | QK |
Shape sheet

5.2. Verification of bearing pressure on the support acc. EC5

Possibility of performing additional verification for timber elements according to Eurocode - the
check of the compression perpendicular to the grain according to support sizes.

Advance Design 2024 now checks the compression perpendicular to the grain on the end supports of
abeam, according to 86.1.5 from EN 1995-1-1.

< =

il

Member on discrete support

A new ‘Bearing at supports’ section has been added to the timber design properties for users to define
the actual contact length (L) as well as a potential overhang (a).

Baa'ing_lﬂnq:lpnrt:

(B Start support
— Verification Enabled
— Support width (L) 180 mm
— Beam edge to support edge distance (a) 0 mm
End support
— Verification Enabled
— Support width (L) 190 mm

— Beam edge to support edge distance (a) 23 mm
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The verification is intended to ensure that, in the effective contact area, the compressive stress
perpendicular to the grain (oc90,4) does not exceed the compressive strength (fc 004) magnified by a
k00 factor.

Oco0d = K00 feo0a

The compressive stress perpendicular to the grain depends on the compressive load on the end
support (Fc904) and the effective contact area (Acr),

~ Fegoa
00d =
A

The effective contact area (A) is determined by extending the actual contact length (i.e. support
width) by a 30mm distance on each side, without exceeding the length of the overhang (a).

O¢

|

b,, '
= i <
30mm 30mm |
TTT |
. —
, b
—» 8 |a—»

Effective contact width if long overhang (a = 30mm)

a SR

Effective contact width if short overhang (a< 30mm)

The kc,90 magnification factor accounts for the fact that the compression capacity is larger than the
pure material strength perpendicular to the grain when a beam is subjected to concentrated pressure
over a small surface.

This effect is even bigger for glued laminated timber than for solid timber, resulting in a smaller k¢ o0 for
solid timber.

(4) For members on discrete supports, provided that (4 2 2f1, see Figure 6.2b, the value of K.y should
be taken as:

—| k.0 = 1,5 for solid softwood timber

k.q0 = 1.75 for glued laminated softwood timber provided that ¢ < 400 mm

After calculation, the results from this check are available in the shape sheet for the selected
member.
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B Grape shess - Linear element n's o
Seobion | Detapiome 1) :ir:fw.lL-’-'.||m;,-LL."_. Fue Fe s Fr ity (]|
Unfrezamnble cane \erical an Work i | =
o Sl Mok, 1o = 1 564 bl *hodj ombow *Tod |
i 1250 ¢ 2215 Wou o
Shea Hotchem JE5|
" Erel Moich: Td = 1.5%/ Bl "hef) cmbin “lwd 15500 .
w1 1250 < 2215 MFa h
e Sl mppor-oc M0 - T o Wd A el <ok M Fe M 1B =
i 052 < 2121 Wom %
Headng = suppots 7 )
" Endmppat acSld=F o Sld/ Aef ek e 30 TeME B .
mih 144 = 7 121 Wen Mz
Bl ! =S P 0%

Shape sheet

The detailed version of the shape sheet will also provide the various parameters involved in this
verification (Fc,90.4, Aet, Ke.90 and feoo.q).

Bearing at supporis Case na 101, Mash No. 8.1
[6.1.5) Start support: F: opn o= 4186 KN AL =8000cm” k w=1.90 f0.:=1412MPa
F. o o
Gemnn=a =K alos s (6.3)

0.523 = 2123 MPa (25 %)

Case na 101, Mesh No. &.4
End suppart. F: gn a= 4186 kN A«=B6500em® k 2 =190 f.o00=1.415MPa

Fro
Te ognn = _Ej_k 2 ke pafe oo o (8.3)
0.544 < 2.123 MPa {30 %)
Shape sheet (detailed)

5.3. Verification of beams with a notch at the support acc. EC5

Possibility of performing additional verification for timber elements according to Eurocode - the
check of the notch on an element ends.

Advance Design 2024 now manages the support verification of notched beams according to §6.5.2
from EN 1995-1-1.

End-notched beams
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A new ‘Notches’ section has been added to the timber design properties.

Notches
{E Start Motch

— Metch location On the same side as the support
— Beam start height (hef) 130 mm

— Support to notch distance (x) 100 mm

— Inclined part length (Li) 0 mm

End Motch

— Motch location On the same side as the support
— Beam end height (hef) 130 mm

— Support to notch distance (x) 100 mm

— Inclined part length (Li) 0 mm
Notch definition at the start of an element

The ‘Notch location’ parameter allows the user to specify whether the notchis:
e Onthe opposite side of the support
e Onthe same side as the support

A notch located on the same side as the support (i.e., tension side) can lead to brittle failure due to
stress concentration at the notched corner. Thus, the design shear strength of the member shall be
reduced by a k, factor. On the contrary, for a beam with the end notch at the compression side (i.e.
opposite side to the support), the k, factor is taken as 1,0.

This k, reduction factor is determined based on:
e The effective depth of the beam (hef) at support location

e The distance from the line of action of the support reaction to the corner of the notch (x)
e The notch inclination (i), if any

!

£] Notches
e £ Start Notch
‘c:m @ Notch location On the same side as the support
-’_l_ = Beam start height (hef) 150 mm
Support to notch distance (x) 100 mm Q
Inclined part length (Li) O0mm 3

&

X ]

" [~ NS
9 &

ith = hel

The o and k, parameters, also involved in the determination of k,, are computed automatically during
the timber design sequence:

h
_ Def
“=h
45 forLVL
k, =145 for solid timber
6,5 for glued laminated timber

The verification aims to ensure that the shear stress at the notch support (tq) does not exceed the
design shear strength (f, q4), reduced by the k, factor.
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_ 15V,
borhyy

7q <kyfoa

After calculation, the results from this check are available in the shape sheet for the selected
member.

B Shape sheet - Linear element n°2 *
Section | Deflections () Strength (49%) | Stability (56 3;;}] Fire Resistance () | Fire stability ()
Unfavourable case Verification Work ratio j
. Start Notch: 1d = 1.5V / beff “hef)<=kv*fvd (6.60)
Tl 0.728 <2.462 MPa S
Shear Notches (6.5)
N End Notch: 1d =15V /b eff “hef)e=k v fvd (6.60)
n 101 0.728 < 2.462 MPa 30%
not performed -
Bearing at supports (6.1.5)
not performed -
Edit report Edit detailed report | QK |
Shape sheet

The detailed version of the shape sheet also provides the various parameters involved in this
verification (ky, fy.d...).

3) Cross sections sirength

Tensian Casa no - Mesh Ma. -,
Comprassion 6.1 oy, =F, not dane (-
Shear Casa no 101, Mesh Na. 2.1
513 oy =F., 0485 = 2.4582 MPa (20 %}
Oklique bending Case no 101, Mesh Ma. 2.3

§.17: Ty ! qu + Ty ! F'n.':l + Km Cinzd ! FITI.'_‘I =1:0.48000 =1 [49 %‘:‘
Casze no 101, Mesh No. 2.3
515 LR ! Fh‘m + K.-v Trwd ! Fr'-l'ﬂ + Umrﬂ.r Fm:!ﬂ '51 . 03-4230 < 1 |.34 I::'cil}

Torion Casa no - Mash No. -,
B.14: tiprg SManzpaF o - 0.000 = 0.00 * 0.000 MPa: not done (-)
Shear with Torsion Casa ne 101, Mesh Na. 2.1
{ % { Foad + { Togra ¥ (KanapeF o)) =1 0 019706 =1 (20 %)
Shear Notches (6.5) Case no 101, Mesh No. 2.1

Start Match:  k,=1.00 f, .= 2462 MFa

1.5V
f,=m£ k£ 4 (B.BO)}

0.728 < 2 482 MPa (30 %)

Case no 101, Mesh No., 2.5
End Moich:  k, = 1.00 f, ;= 2462 MPa

1.5v
T p S k.f, 4 (6.60)

0.728 < 2. 462 MPa (30 %)
Shape sheet (detailed)
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5.4. Optimization of timber elements according to the deflection (EC5)

Ability to automatically select the optimal timber section due to the deflection condition according
to EN 1995-1-1.

Advance Design 2024 can now find the optimal dimensions for timber members based on their
deflection results.

New dimensions are searched if the appropriate option is selected on the Timber Calculation setting
window, and the current deflection ratio exceeds a limit, set as 100% as default.

MOT FOR RESALE version - Calculation Settings >

Verification
f P —— 1

Optimisation Optimisation mode

Buckling ) by design template

Calculation Sequence . ~
| {1 by sections ) by name

Find new sections

if the strength/stability work ratio is greater than: 100 rs
[  the strength./stability work ratio is less than: 50 %
if the deflection work ratio is greater than: 100 W
Maximum number of iterations per section: 8

Parts inventory

Mirimum and maximum dimensions: Cptimisation by varying:
2cm | < Height < 100 cm lcm on the height
2em < Base < 100 em 1cm on the base

Cancel Help

Optim/'zation parameters on the Timber Calculation Settings window

In this dialog, we can define the section size limits and the increments to apply on the base and height
of the initial section.

The results of the optimization are given in the Suggested shapes dialog. The members for which the
deflection is over the limit are displayed in red. A more appropriate, bigger section is then suggested.

¥ | NOT FOR RESALE version - Suggested Shapes X

Element | Cross sections Slrang'tMatn.bili!y Dcllamin.n . | P . " | nccepu:d |
work ratio work ratio solutions work ratio work ratio solutions
1 RT5%200 528% 57.1% R757200 528 % 571%
2 R7S"200 ST % 618 % RTS"200 ST.7% 61.8%
3 RT5*200 ¥E% BT % R757200 338 % 3BT %
4 R7S"200 447 % 492 % RTS"200 447 % 49.2%
5 RT5*200 50.1% 54.4% R757200 50.1 % 54.4 %
] R7T5"150 891 % ] 133.6 % R&5"160 60.1% 97.1% R&5"160 I |
Optimisation method
(®) by element
(O by section
() by design template
| (O by name
Accept all
Reject al

Suggested shapes dialog

This feature ensures that none of the various deflection components exceeds the limit values defined
in §7.2 from EN 1995-161 (or its national appendix).
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B Shape sheet - Linesr element n"6

Seckion  Dieflections (5753 | Srenceh 1§57 | Siablky (59 %) | Fre Resisiance (| Fire stabity 0|

104 s T2 L] L#382<Ls300 (1.278em < 1.500em)
A 104 1= Dl L] L/2E4 (1704 em)
06 : T Dl 22 L) L/ {0486 em)

' LAMGcl 125 (2190cm « 3600.cm)
LAG«LA200 (2190em < 2260 om)

L . Wifin = Wirst + Woesp

Wnet,fin = Win +We

Bt repiort I Eftdetaledmepet | OK

Results of deflection verification for a timber element
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6. Enhanced user experience and the comfort of program

operation

A series of novelties and improvements related to user experience, resulting inincreased efficiency and
comfort of use.

6.1. User templates for Selection
The ability to save and easily select templates with object selection.

The selection of objects is one of the more frequently performed operations. For this purpose, we have
several tools available, including selection using the Project browser or using the window to define
selection criteria. Starting with Advance Design 2024, we also can save and use previously saved
object selections. This makes it easier to quickly select any set of objects at any time during work.

We can save a template with selections for two types:
e saving aselection of objects - that is, saving any selection (e.g., graphic) of any objects
e savingselection criteria - that is, saving of selection defined by criteriain the Element Selection
window.

Templates can be added at any time when working with a structure. Creating a new template is done
using the commands at the bottom of the Element Selection window. Using these commands, we can
add, rename, and delete a template, and in the case of templates for criteria, we can also export and
import templates to afile.

- Sechon Cut

H Traffic Pans “ Select
& Traffic Lane
- Crare Runway - ¥ Dasalacd o
Cembination method: By of sebecdiad eofloda o Bl sedected orea = [hsabse
Selection mode B Add bo selection Apoly 1o selection
Feplace selecion Reamone from sslecion
Templeles
Salartion of abjscty g Cilesia
Hone - # HMirw v £ Herare ® Dedese ¥ Eapeoil 4 It
L] 4 Cance el

 New options for selection templates on the Element Selection window

Templates for the selection of objects

Object selection templates allow multiple quick selections of any object selection, regardless of how
the selection was created and regardless of the type of object. For example, we can graphically select
several different parts of a structure (walls, beams, supports, ...) and save this selection as a template.
This type of template is based on saving the ID numbers of the elements.

The procedure for adding a template is as follows:

e Tobegin with, we create aselection. You can use any method (such as a graphical selection of
elements) and it can contain various types of objects.
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e Then open the Element Selection window (ALT+S) and set the template type to 'Selection of
objects’' at the bottom.

Tamplsiss

——b" @ Salction ol eljocds Ciftaria

Hone . # Hew y # Ferams || % Delsls i i rpad

UK Cana Hep
e Click onthe New button and enter the name of the template
wroia
Sedectian of chiss Crileria
Fone F Hew - # Faname b 4 e 3 krp=r
Sefection lernplabe - Mew =1 oK Carsed Had

T — Enlur ‘Walls oy

e The template is saved when the Save button is used or when the window is closed with the OK
button.

Selecting a selection from a template can be done in several ways.

The fastest way is to select a template from the list available directly on the ribbon. Once selected
from the list, object selection is automatic. As presented in the image below, templates work in both
descriptive and analytical models.




(1 GRAITEC What's New in Advance Design 2024

BIM Manage Dresign Modules
1D o - y ﬁ’.l g (G Select by Criteria & ﬁl [T - |2 Jir ] m f; T
4§ combinations L ; # v a4 Select by " i fit m & - S iz [;] Ak ot
Point ilter ave — eri
b - [ | None E| @ @ oviewr L P i@ Y

Load Case & Loads CAD Functions None Isalate / Display Views Plan Render Modes | Snap

External Walls &G @
Default

A list selection from a dedicated selection toolbar works on a similar basis, and you can also recall a
selection using the Element selection window (ALT+S).

Temylatan
Fillers and Seleclion L o Selacdon of chiess = L
o D™ - £ lanams
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External Weslls

Since object selection templates are based on storing the ID numbers of selected elements, it should
be noted that modifying the numbering of objects in the model may affect the selection effect of a
previously saved template. Templates of this type are available only in the current project.

Templates for selection criteria

The selection template by saving criteria is used to save the current set of criteria set in the Element
Selection window. This type of template is not based on ID numbers and thus is more versatile, although
it requires a precise definition of criteria. Templates of this type can be used in the current project but
can also be saved/exported to an external file and easily loaded and used in other projects.

The procedure for adding a template is as follows:

e First, we open the Element Selection window (for example, using the ALT+S shortcut) and
select criteriain the tabs.
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e We make sure that the template type is set to ‘Criteria’ at the bottom of the window (this is the
default choice).

e Click onthe New button and enter the name of the template.

Tanplalic
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Bl - £ hew e # Ferare W [hejsbe b pon 4 mpaort
Crivera Tamplete - Rlew 2 0K Carcsl lep

Hane Slarg E220n C30 K

Cars

e The template is saved when the Save button is used or when the window is closed with the OK
button.

The application of the template is done in the same way as discussed earlier for object selection
templates.

y g [G select by Criteria & M| g8 - 2d nl FIN
‘ombinations y % / T g Select by - ﬂ ﬁ fﬁ‘ @ - ]L:[ Py ﬁ r_/p : l'

Paint Copy Filter Save Verify
load ~ ‘lL = U Naone |I| E;* B - view- IZ. -2 I'
oad Case & Loads CAD Functions None Isolate / Display Views Plan Render Modes | Snap

Slabs t22em C30 3 z , [S hy -q @
External Walls Defait

In the case of criteria selection templates, we additionally can save them to an external file. This can
come in handy when we define several of our universal templates and want to use them in other
projects. To do this, use the dedicated export and import buttons.
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6.2. New options for selecting identical elements

Much faster and easier object selection.

To facilitate the graphic selection of elements, a new tool has been added for the quick selection of
elements identical to the current selected one. To use the new function, select a single element (linear
element / planar element/load area/support/load) and open the right-click context menu. The new
'Select identical' command contains several comparison criteria conveniently selectable from the

menu, so you can quickly narrow down your search.
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e All main Properties - selects elements with the same main properties. The list of main

properties depends on the element type:

o linear elements: geometry (length), material, and section

o planar elements: geometry, thickness
o load area: geometry
O

supports: category (Rigid Point, Elastic Point...) and the definition of restraints (values

of TX, TV, ...).

o loads: category (Point / Linear / Planar) and the definition (values of FX, FY, ...).

e Geometry - selects elements with the same geometric properties (for example the length for

linear elements)

e Type - selects elements with the same Type property (like S beam or Tie for linear elements)
e Material - selects elements with the same material.

e Cross Section - selects elements with the same cross-section (linear elements)
o Thickness - selects elements with the same thickness (planar elements)

¢ Name - selects elements with the same Name property.

e Design Template - selects elements with the same general design template.

e System - selects elements from the same subsystem.

NOTE: Depending on the selected element, some of the criteria may not be available. For example, the
Thickness criterion is available for surface elements, but not for supports, loads, or linear

elements.
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6.3. Possibility for filtering inactive elements
Faster search for inactive items.
To facilitate the search for elements that have been excluded from the generation of the calculation

model (i.e., have the Active state property turned off), a new filter has been added to the Element
Selection window. This filter allows you to quickly select elements whose state is active or inactive.
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Faster search for inactive items

6.4. Filtering profiles from databases
Faster profile search from databases.

To increase the speed and convenience of finding the cross sections you need, several improvements
have been made to the window for selecting profiles from databases.

The first change is the addition of a filter by section type. The filter in the form of a drop-down list

contains a set of available profile types, for example Rectangular, Rectangular hollow, U, C, T, Z, Zeta,
etc. Selecting a type from the list automatically narrows down the list of the displayed profile libraries.

MOT FOR RESALE version - Cross section libraries 7 ER |

Library manager
Secion-Type [SameTion
Name Al Cancel
Rectangular
=l European ARectangular hollow Help
! SHSC |Square Tvpe of laminati
] i SHSH [Square hollow B
E--GEr‘art:C 2: Circular Cold Rolled
- NON-0 Circular holl
g mredarhelew [ Rotation
Al | asymmetric
- Atlg u
A,_,:_l_ Designation Prea Iy 2~
ClSS‘,Tnmetric ange b SHS2(x2.5C 1.59 cm? 0.77cmd 0.7 =
- CIY metric angle SHS20x2C 1.4 cm? 0.69cmd 0.6¢
- ClY ‘D‘s" SHS20:3C 1.81 cm? 0.81 cmd 08
.. ]| Double angle : d
 CrilOmega = SHS25%2.5C 2.09cm 1.69cmé 1.6¢
FHIQ (Voest) SHS252C 1.74cm® 142 cmé 1.4¢
( N
. GLS Square Hollow Section 863968 gﬂgi;ﬂﬁc i;; e ;f; cm: ;?:
- GUIS Square Hollow Section EN 36-2287 : ==Lt = ]
GLIS Square Hollow Section welded 255 SHS30:C 214 cm* 272emd Zn

S
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Another improvement is the addition of a text filter. The principle of operation is simple - you should
enter any string of characters (it can be the beginning or any fragment of the library name) and press
Enter. The list of available libraries will be automatically narrowed to those which contain the entered
text in their names.

MOT FOR RESALE version - Cross section libraries 7 2

Library manager
Mame HEA Cancel
- European Profiles Help
- HEA
-HEAA Type of lamination

Bl Graitec Profiles

B- Non-Compound Profiles ol
.. HEA =1 [1] Retation
. HEA - haff DIN 957 =
- HEA - haff DIN18800-1
- HEA DIN 957 Designation Area Iy |~
- HEAA » 'HEA1D0 21.24cm? 349.20 cmd 133
- HEAA - half DIN 997 HEA120 2534 cm? 605.20 cmd 230
-~ HEAA - half DIN18800-1 HEA140 31.42 cm? 1033.00 cmé 389
- HEAA DIN 557 HEA180 38.77 cm? 1673.00 cmé 615
- HiSpan Header HEA180 45.25 cm? 2510.00 cméd 924

In addition, to make it easier to search for cold-formed steel profiles in the Graitec Profiles database,
such profiles have been separated into a new group 'Cold-Formed Profiles'.

MOT FOR RESALE version - Cross section libraries B 2

Library manager

Section-Type | Al -

MName Cancel

=3 European Profiles Help

|- User Sections

{ L.USER Type of lamination
B Graitec Profiles Rolled -
[ Non-Compound Profiles —

—

[~ Compound Profiles

Nesianation Area he Iz

It should be noted that the cold-formed profiles in this group are profiles that contain a set of data
required for verification calculations according to steel standards. However, in the Graitec profiles
database, in the group 'Non-Compound Profiles’ there are also other profiles which by their shape and
name suggest that they are cold-formed profiles. However, these profiles cannot be verified
according to the standard due to alack of necessary data for verification calculations.

6.5. New commands on the ribbon for adding stages
Easier definition of construction stages.

To make it easier to define construction stages, four commands have been added to the Analysis
ribbon:

e Add stage - adds a single new construction stage.

e Add multiple stages - adds many new construction stages (based on the number entered)

e Automatic generation - automatically generates construction stages - one for each story.
Assign to stage - calls a window to assign selected objects to stages.
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6.6. Improved mesh generation for Pushover analysis

For the elements with plastic hinges, the finite element mesh is now regular, which significantly
improves the mesh distribution in the adjacent surface elements.

The modeling of plastic hinges in line elements is enhanced in Advance Design 2024. Previously, to
capture plastic rotations/translations of hinges, additional nodes were automatically generated on
both sides of the plastic hinge. These nodes disturbed the regular meshing of structural elements,
especially when linear elements were in contact with surface elements and increased the total number
of Degrees of Freedom (DOF) in the structure. Better modeling of plastic hinges in Advance Design
2024 made it possible to capture plastic rotations/translations without the need for these additional
nodes.

Advance Design 2023 Advance Design 2024

Example of plastic hinges modeling on beams (blue dots - plastic hinges,
red dots - additional nodes)

6.7. The next stage of unification of dialog windows

More convenient operation in the program thanks to a clearer interface with a uniform window
design.
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In this version of Advance Design, another set of dialog windows has been updated, giving them a
unified appearance. Although the layout and content of the windows have usually remained
unchanged, the modifications concern the appearance and the components used. These changes have
two main goals - to standardize the appearance of the content of windows to improve the user's
perceptionduring everyday work, as well as to modernize the program by switching to the use of newer

technological components.
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6.8. Improvements to the selection by criterion window

Improvements to the Element selection window for easier choosing selection methods.

The window for selection by criteria (opened from the ribbon or via the keyboard shortcut ALT+S) has
been slightly expanded to expand the possibilities and make the work easier.

The first improvement is the change of the window content selection from tabs to a list. These speeds
up the selection of criteria categories and eliminates the problem of scrolling through the tabs, which
occurred especially with long names for some language versions.

The second change is new selection modes and a clearer definition of criteria combinations. For this
purpose, several options have been added at the bottom of the window.
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MOT FOR RESALE version - Elements Selection fed
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Improved window for selection by criteria

The first set of options is called the Combination method. There are two choices:

Any of the selected criteria - it is a previous ‘union’ method. It selects all elements which
correspond to at least one of the defined criteria. That is, for example, when you choose two
criteria: Type=_L/nearelements and Material= Concrete, then with this method all linear
elements (including non-concrete elements) and all concrete elements (including planar
elements) will be selected.

All selected criteria - it is a previous ‘intersection’ method. It selects only the elements which
correspond to all defined criteria at the same time. That is, for example, when you choose two
criteria: Type=Linearelements and Material= Concrete, then with this method only linear
concrete elements will be selected.

The second set of options is called the Selection mode. These are used when the window for selection
by criteriawas called to create anew selection when any object selection already existed in the model.

There are four choices:

e Add to selection - adds new selection to the existing one. This is a default option.
e Replace selection - replaces the existing selection with a new one.

¢ Remove from selection - removes new selection from the current selection.
e Apply to selection - applies new criteria to the existing selection.
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7.Other novelties and small improvements

Several various new features and small improvements introduced in the newest version of Advance
Design.

7.1. New database with cold-formed steel profiles for North America
Ability to model structures using cold-formed profiles typical of the North American market.

A new list has been added to the list of profile databases - North America Cold-Formed Profiles. It
includes cold-formed steel profile data from tables I1-1to -8 from the A/S/ Cold-Formed Steel Design
Manual (2017 edition).

There are 8 profile families available:

» C-Sections with Lips
C-Sections with Lips (joist/studs)
C-Sections without Lips
Z-Sections with Lips
Z-Sections without Lips
Equal Leg Angles with Lips
Equal Leg Angles without Lips
Hat Sections without Lips

VVY YV VVYY

MOT FOR. RESALE version - Cross section libraries T R
Library manager
MName o Cancel
!}.I
[#- European Profiles - Help
[~ User Sections i:_o
B Morth America Timber Profiles Type of lamination
- N:Dl‘lh America Cold Formed Profiles Cold-Formed Rolle | -
i C-Sections With Lips
- C-Sections With Lips (oist /studs)
- C-Sections Without Lips
- Equal Leg Angles With Lips
- Egual Leg Angles Without Lips Designation Area Iy lz [~
- Hat Sections Without Lips b |4C54¢105 877.47 mm? 1610813.97 mmd 121
- Z-Sections With Lips 4C54¢085 709.72 mm? 132361458 mmd  986/=
- Z-Sections Without Lips 4C54¢070 584 55 mm? 1098843.84mmd 815
-aratec Frories 4C54¢065 542,61 mm? 1023928.26mmd 757
4C54x059 432 25 mm?® 536515.75 mm4 686
4CS52 5105 671.01 mm# 1111336 77 mmd 389
4C52 5¢085 545.19 mm? 515708.20 mm4 37
4C52 5070 445 06 mm?® 761702 73mmd 262
4CS2 5065 416.80 mm? 711755.01 mm4 243
4C52.5¢059 378.09 mm? 649320.36mmd 221
4C52105 618.10 mm* 557331.30mm4 239
4CS2085 500.68 mm? 786676.59 mmd 156
4CS2:070 41228 mm? B57644.98 mm4 162
ACS 2065 382 60 mm? £11859.57 mm4 151
4CS2059 34712 mm# 561911.85 mm4 137
ECS4x105 1012.96 mm? 4012466 84 mmd 141
| ECS4x085 819.40 mm? 327950028 mm4 114
BCS4x070 B77 46 mm? 2717988 43mmd  94d|w
4 »
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7.2. New steel material database for North American cold formed sections

Ability to model structures using steel materials for North American cold formed sections.

To the material library, a new standard has been added to the STEEL family list: ASTM Cold Formed. It
contains new materials for use for North America cold-formed profiles. Each material has a specific

application which is described in detail in Table 1.2 of the A/S/ Cold-Formed Steel Design Manual.

Library
MC:'-.ProgramData'-—.Gra'rtec'-Advance Design 2024 \Resources Catalogs'Mal| ~ r:'l‘ i
Family | STEEL - | Standard §|ASTM Cold Formed -
A1003 ST33H A1008 33 Type 2 A1008 HSLAS 60 Class
A1003 STI7TH A1008 40 Type 1 A1008 HSLAS 65 Class Import
A1008 40 Type 2 A1008 HSLAS 65 Class
A1003 STS0H A1008 HSLAS 45Class1  AT008 HSLAS 70 Class Export
A1003 STH5H A1008 HSLAS 45 Class?2  A1008 HSLAS 70 Class *
A1003 5TS7H A1008 HSLAS 50 Class1  A1008 HSLAS-F 50 Cla
A1003 STBOH A1008 HSLAS 50 Class?2  A1008 HSLAS-F 60 Cla
A1003 ST70H A1008 HSLAS 55 Class1  A1008 HSLAS-F 70 Cla
A1003 STB0H A1008 HSLAS 55 Class?2  A1008 HSLAS-F 80 Cla
A1008 33 Type 1 A1008 HSLAS 60 Class1  A1008 55-25
4 .3

Help QK Cancel

7.3. New parametric section - spaced shafts
Ability to easily define wooden compound profiles.

A new type - Spaced Shafts - has been added to the list of profile types that can be defined in a
parametric way.

It allows the modeling of a profile consisting of 2, 3, or 4 identical rectangular sections, set in parallel
at the same spacing. Profiles with two elements are most often used to model wooden roof elements,
while 2, 3, and 4 element configurations are usually used to model wooden columns.

MOT FOR RESALE version - Defined T I

MNOT FOR RESALE version - Defined T 22

Type: 00 Spaced Shafts - (o] 4 Type: 00 Spaced Shafts - QK
Subtype : Cancel Subtype : Cancel
Label: 2R33°11033 Label: JR33°11033
Description Value Description Value
Mumber of identical s... |2 Number of idertical shafts | 3
Height {mm) 110.00 Height {mm) 110.00
Width (mm) 33.00 = Width {mm) 33.00
Spacing between sha... | 33.00 = Spacing between shafts (... | 33.00 =2

= =
Color [ FFCCO0 = Calar [ FFeCo0 é
Type of lamination ‘Welded - Type of lamination ‘Welded
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Axes convention for spaced columns Axes convention for spaced beams

The number of shafts and spacing between them have an impact on the section parameters of the
member:

Area for n shafts:
Ape=n-A=n-b-h

In-plane inertia for n shafts:

b-h3

Iy‘totZ‘n'Iy:n'

Out-of-plane inertia

for 2 shafts:
h-[(2-b+a)®—a’]
Iz,tot = 12
for 3 shafts:
h-[3-b+2-a)®*—(b+2-a)*+b3]
Iz,tot = 12
for 4 shafts:

h-[(4-b+3-a)*—-2-b+3-a)?*+ 2 -b+a)—-a’]
Ly tor = 12

7.4. Improved combination creation with seismic cases for Canada
Automatic consideration of the occurrence of opposite directions of seismic forces for Canada.

During the automatic generation of combinations with seismic cases according to the Canadian NBC
standard, seismic combinations are now considering both directions for forces from seismic load
cases (EX, EX, EY). Now seismic cases are considered in combination once with a positive sign and
once with a negative sign.

This prevents the problem of force cancellation when we have concomitant loads on the structure, for
example, soil pressure in one direction and seismic force in the opposite direction.
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Prajedt Browser 3 x |USER view
F 1 GRAITER
[ |
Madel il Combinations
- Model
H:- = Struckurs Lombinations | Concrete  Steel limber
4 Warkplane
- Loading id. Type Case Coeff Cose Cosff | Case Coofl Case | Coof
| =-# Dead Loads 101 ULS 1 140
&4 1-D 102 ULSA 1 100 2 1.00
{4 Seism NBC 2015 103 ULsA i o 2 A0
" %8 3-EX 104 ULSA 1 100 3 100
& 3. Ey 105 ULSA 1 1M 3 00
) 106 LLSA 1 100 4 100
i 107 ULSA i 100 4 1,00

7.5. Defining Link at node on selection
Better control over modeling with a precise selection of the elements to be linked.

An additional method of quickly defining multiple links at node at the same time has been introduced.
Now, after calling the command 'Link at Node' in the command line, you can choose to define it by
selecting elements (by pressing x on the keyboard).

Command Line

Press p to input a point or press x to select elements >

You can then graphically indicate the main and secondary elements separately. You can include
multiple main elements and multiple secondary ones.

Command Line

> Select primary elements and press enter > 1

Command Line

> Select secondary elements and press enter > 542 37 896

This allows for a precise and clear definition of links.
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7.6. Possibility of material definition for supports
Ability to set the type of concrete for the foundation in the 3d model.

The option to assign a material (concrete type) to supports has been introduced. It is available in the
list of properties of all types of punctual and linear supports.

Properties 1 x
[En | T Anproperties

— ldentifier 5
— Mame Rigid Peint Support
— Active state Enabled
— Systems 0
— Comment
— GTC Identifier 0
— Footing type None
global coordinate systerm/us...

=
Width A
Width B 1.00 m
Height H 0.30m

Assigning material to a foundation currently has two uses. First, together with information on
foundation dimensions, it allows cost and CO2 emissions estimation. Secondly, it is used when
exchanging information between the Advance Design model and the RC Footing design module.

7.7. Dedicated system for master-slave links

Better organization of system content by grouping automatically generated master-slave
connections.

One of the existing configurations of the program is the ability to automatically generate master-slave
connections in the slab, to avoid the effect of point concentration of forces over a column or support.

Smoothing of extreme values

Smoothing of extreme values of the following elements:

[[7] Paint Supports
Linear elements (Calumns)

The distance of the smoothing area with respectto X = (0.5 xh
the element:

Such connections are generated automatically when preparing the calculation model, and from this
version are also automatically placed in a dedicated system in the Project browser window. This
increases order and clarity of the project structure.
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7.8. Improvements to the program defaults for North America

Better customization of some of the program defaults when selecting the localization of the US or

Canada.

To make things easier for users who have chosen US or Canada as their localization in the program
configuration, a few minor changes have been made to the default settings.

The first change concerns printing parameters. Now the default paper format for printing for the US
and Canada is Letter format instead of A4.

NOT FOR RESALE versicn - Document prope...

| Report Name

FTDoc32_ndc01 f

bed

[T Customized margins

Margins Paper size
Top 1.75 Letter
Bottom 1 75

Left 1 Width
Right 1 Height

Another change concerns the default design settings. For both countries, the default material has been
changed, and for the US, additionally, the default section and units of the project.

MNOT FOR RESALE version - Settings - Structure

Workspace

Mode ) plane grid © 3D
() Truss structure

(@ Bending rigid structure

Default view FRONT view
Characteristics

Reference temperature 000°c

Defautt material &%) ACI C4000 “
Default cross section ﬁ|-d|lr'| El|r12°20 b
Units

b, Ib*ft. b, Modify

Define by defaut

Cancel
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7.9. Shorter time of generation of load combination
Faster generation of load combinations.

The algorithm for generating load combinations using the concomitance matrix has been improved so
that for large tasks the combinations generation time has been reduced.
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7.10. Improvements in localization for Spain and Portugal
Full interface translations in all modules are provided for Spain and Portugal.

The translations for Spanish and Portuguese languages have been improved and expanded on missing
areas (like the Section editor).

(@ Section01 - Secgdes - O <3
Ficheiro  Editar Display Gerar Analisar  Documentos QOpeles Lwwaria 7
fDFH faR g = @ 2 CAET B
Resultados P x
£ Area Seccio -
Sx 54400 em2
= Momentos de inéncia
Iy 17250000 emd
Iz 655.100 cm4
Iyz 1239000 emd
= Momento prncipal de indrcia
Imin 563104 emd
Ima 17241996 omd
[ Médulo Bislico sectional =
Wehtrf 758,850 omd 1
Webymp 758850 cm3
Welznf 84529 om3
Welzsup 84535 em3
[ Médulo plistico seccio
Wely 984744 em3
Wilz 141300 em3
) Armas de Corle{ Transverso)
Sy 0.000 em2
Sz 0.000 em2
= Momento de inércia Torsional
Ix 0.000 emd
= Momento de inércia de torgio
Iw 0.000 emB

= Médulo de Torgio

Pronto L1 A1@D| ki |mra o |7 car|num scry

Section Editor
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8.Design Modules - Common improvements

New features and improvements common to design modules.

8.1. Allow applying project templates when the module is already opened

Ability to update settings from a template for a currently open project.

One of the ways to speed up and streamline your work while designing the next element is to use
project templates with our predefined settings. Project templates can be selected when creating a
new project for an element (for standalone versions of design modules) or before exporting/opening
an element in a design module in the Advance Design environment.

Starting with the newest version, it is possible to apply a project template to an already opened
element. Thatis, at any time during the design, for example, after opening orimporting an element from
Advance Design, we can use a new command to apply a template.

When working in the standalone version of the modules, the '‘Apply template’ command is available
from the menu. When working in the Advance Design environment, the new command is available on

the ribbon.

5 D e T L - Aduence Design RC Footing 2024 [NOT FOR RESALE version] : [New Elernent 5]

':I New element
@oe
ﬂ User Folder »
v
M -
.
.
ol
H Apply template *—

L|

% Import »

Location of the new command in the standalone version (left) and

I | bjects LHilitles Analysls
ent Reinforcement Load Co i I T
k Assumptions | Cases H
iy Project Close

e = | Settings &

I Save Templale As w

Mo

| &pply template -‘_!
y A
J Descn

on the ribbon in Advance Design (right)

Similarly, when starting a new project with a template, when assigning a template to an open project,
we can also select the scope we want to overwrite from the template.

Apply template X
Template File

My template for footings b

Apply from template

Project Settings and User Data
[[] Geometry

Design Assumptions
Reinforcement Assumptions
Reinforcement Diameters

Soil Assurnptions

[] Load Cases & Combinations

| oK || Cancel |

Selecting the scope of application of
the template for RC Footing module

This functionality is available for RC Beam, RC Column, RC Wall, RC Footing, RC Slab, and Masonry

Wall modules.
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8.2. Display the steel ratio in the Info Panel

Quickly available information on steel ratio.

One of the basic qualitative results regarding the reinforcement of concrete elements is the
reinforcement steel ratio. Until now this result has been presented only in the report and in the
drawings. With the latest version of the program, this value is visible immediately after the calculation
and also in the info panel window, making it possible to check it quickly.

In all RC modules (Beam, Column, Foundation, Wall, and Slab), the global steel ratio value for the entire
element is visible at the bottom of the Info Panel.

Verifications Top x Top value Top WR Bottom x Bottom value
o_crg Concrete 3500 mm 2.8 MPa l 11,38% 0 mm 05 MPa
o_crq Steel 0 mm 482 MPa ‘. 12,06% 3500 rmm 157,5 MPa
a_gp Concrete 3500 mm 2.8 MPa ‘l 11,38% 0 mm 0,5 MPa
Calculation results | Errors and warnings _’ Steel ratio = 517 kg/m®

In addition, for multi-span beams, the corresponding steel ratio value is presented in the header
separately for each span.

T .1 (Steel Ratio = 108,4 kg/m’)
Reinforcement x Design effort | Resist. effort | Comb. Reinf. min. Reinf. theo. Reinf. real ‘ Work Ratio X Desigr
Longitudinal top left 0mm 28kN-m | 355KN-m | 104 178 mm? 178 mm? 180 mm? | Omm | -92
Longitudinal top right 7000 mm -92.6 kN-m -123 kN-m 04 178 mm® 508 mm* 653 mm® | 7000 mm 174
Lonaitudinal bottom 3010mm | 112kN-m | 1196KN-m | 104 178 mm? 596 mm® s2emm: ISV | 5200 mm | 681

8.3. Small improvements
A set of smaller improvements affecting many design modules.

e Better notification of report generation

In order not to miss the information about the generation of the report, the small window indicating the
generation of the report is now always visible on top. In addition, it can be easily moved to a new
location.

L7 = 300
T.1: 7N
B_21 Report.pdfis being generted.
[2]1]@ w2 &l@ EIFs =@ ¥ T " LA

m
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e Groupingicons on a dedicated ribbon in Advance Design

On the Design Modules ribbon in the Advance Design environment, some of the commands have been

grouped to make it easier to find the right commands, especially when the ribbon is short for smaller
screen resolutions.

: i) O Al I 8| .
" { O | el AL 5 o ‘
Save Projed C Frogect lose Wt " . Keintocremert Feinlorcemerr Lai

Template As = | Settings - A - Sething All - Sectian - . Disenstoey * Seltings Com
. 3 { : |
H Save Templats As ﬁl Aajedt Settings E wall Sectice | | | Reinfoecomentt Dianetens
4 . -
- 3
: Appy temolate iép otshzstion Wall Seciors Datansse 1t
e Units List
% Mertars Li

e Multiline descriptions on drawings

When adding custom annotations on drawings, it is now possible to enter text with multiple lines (using
the Enter key).

Scale 1: 20
Annotation Properties I
./ .
Lacation Sheat 2 - o
1
] | e
@
Fant Arial - 3]
1
Font size I mm - . -
0 ! 0 20 |
Eold Regular - 70
Descriptions can |
be created on r
multiple lines Descriptions can
be created on
multiple lines
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9.RC Beam

New features and improvements implemented in the latest version of the RC Beam module.
9.1. Import geometry and internal forces from Rib design

Consideration of effective section and design internal forces when importing beams withrib option
active.

One of the options available for reinforced concrete beams supporting a concrete slab is the ability to
consider them as ribs. Activation of this option causes that during the design analysis of a reinforced
concrete element, the interaction of the beam with the slab is considered, and the design efforts are
not just the forces occurring only in the rectangular beam part but are the combinations envelop of
FEM (Finite Element Method) internal forces occurring on the entire monolithic T or L section.

B Beam calculation
— To calculate Enabled

B Reinforcement

Ribs design
Effective width Definition

— Calculate deflection O Disabled
— Allowable defl. = 1/ 250
— Simple bending O Disabled

Ribs design option for reinforced concrete beam elements
on Advance Design

With Advance Design 2024, when a rib beam is exported from Advance Design to RC Beam module,
instead of arectangular beam section, the equivalent monolithic T or L section is imported.

TIH0"50476.5720/0+75 200

[

— .J‘_ 3(»*4 Soction absdies 3| Section deptle 2000 me ] 2 ] -2 2 o ] e ]
Initial rectangular section (left), effective section on Advance Design (middle),
and imported section (right)

Also, instead of the FE internal forces from a rectangular beam, the equivalent integrated design
internal forces are imported.
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Design bending moment for the entire monolithic rib beam in Advance Design

Model Sohcions  Reinforcesmt | Deflection | Seewes | Fies Bnddancs | Suppors Varificstions | Supports Resctioes | Interective Drawing Bexarrn [HEAM-2 - Lings-4)

Bending Moment [kN-m]
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Design bending moment for rib beam imported to RC Beam module

9.2. Possibility to define the position of supports (columns/ walls)

Better quality of drawings due to showing the real support position.

Supports (columns and walls) now distinguish whether they support a beam from below, above, or

from both sides.

For this, an additional option is available on the '‘Geometry' tab, where we can set the position

independently for each support. This data is now also imported from the Advance Design model.
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Geometry [NOT FOR RESALE versicn] *
]
) Ad:
I* Span 1 (Cast-in-Place)
4 Span 2 (Cast-in-Place) _f h
Main Geometry
Additional settings | | | |
- z
Section o o g b
Cpenings
) Span % Section
Depressions
Opened Links Name T1.2 Type Cast-in-Place v
5 dary b
seendany beams Upper fiber offset {ck): 0 mm Width (bw}:| 200 mm
Length (1): 2050 mm Height (h):| 500 mm
Left Support Right Support
Name Name
Type Calurmn . Type Calurmn v
Width (b1} | 300 mm Width (D) | 300 mm
Beamn Height 550 mm Beam Height 550 mm
Beam eccentricit z1):|0 mm Beam eccentricity z2):| 0 mm
Eccentrcity =1)-|0 mm Eccentricity 22):| 0 mm
Position Bottom + Top ~ Position Toep only -
- Bottom anly -
Y GRAITEC F
N Top anly | Ok | | Apply | | Close |
Bottom + Top

New options for the supports position on the Geometry dialog

The main purpose of this new possibility is to get correct drawings, where we can see the position of
support (wall or column).

Elevation
Scaleq: 25

F r F 5 F # F ’ F FAEN r ¥ s

Example of a drawing with an elevation of a two-span beam
with different support configurations

9.3. New support type "beam”
Possibility for generating correct drawings when the support is another beam.
With the latest version of the RC Beam module, it is possible to define as support another beam

(perpendicular beam that acts as a support). For this, on the ‘Geometry ‘dialog, the list of support
typesis expanded with anew entry - Beam. This data can be edited manually, but also, when importing
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data from Advance Design, beams supporting an element (beams of higher height) are recognized as
supports of beam type.

Geometry [NOT FOR RESALE versicn] *

® &

I Span 1 (Cast-in-Place)
4 Span 2 (Cast-in-Place) T h
Main Geometry
bw

Additional settings | | | |

Section

Tbr n b2
Cpenings
P g Span x Section
Depressions
Opened Links Name T1.2 Type Cast-in-Place ~
S dary b
scondary beams Upper fiber offset (c=}: 0 mm Width (bu}:| 200 mm
Length (0:{ 2050 mm Height (h):| 300 mm
Left Support Right Support
Name MName
IType I Calumn = Type Colurnn =
Width {b1); | Column Width (625|300 mm
Wall
Beam Height W—" i H 2ight 550 mm
- eam -
Beam eccentricity z1):|0 mm Beam eccentricity z2):|0 mm

city et):|0 mm Eccentricity e2):|0 mm

New entry on the support type list

This enables the correct generation of drawings when the support is another beam.

Drawing for a beam elevation with the center support modeled as a perpendicular beam

9.4. Ability to define secondary beams

Possibility for generating better drawings by considering the position of the secondary beams
approaching perpendicularly.

In the latest version of the module, secondary perpendicular beams can be defined. Such beams have
alower height than the analyzed beam and are not treated as a support.

Secondary beams are added using a new tab in the Geometry window.
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Geomatry [MOT FOR RESALE wversion]
Lo - |

4 Span 1Tt in Mace)

M Geoesaley

bricitinnal usttings

Section

=
=

Openrgs z
[iepreszions !-.-. X -l B,
Opensd Links -
a Seccpcany beans
EE Sexandary Beam Potion Secondary Beam Seciion
Barm 7 L G
Span height 500 mr Whlth [B | 2060 rere
Abrcina [ | 110 mm Height [k |35 e
Crdirats 0% (15 mm

New tab for defining secondary beams

NOTE: When importing data from the Advance Design model, secondary beams are automatically
detected and added to the list of secondary beams.

Secondary beams can be seen on the views and reinforcement drawings.

I U U ]
1150} 4 300 280} 4300
fes

s TLL 30 150300

n’l ; .
i, b,
][ &[T @] () Fl =@ 2|[E]5€] 8wl ]2 6] o 1] ol L
Secondary beams on views

320 30

320

15 430 24g5 430 15

Secondary beams on a drawing

9.5. A new chapter in the report on openings reinforcement
Easier verification of required reinforcement for openings.

In the detailed report for beams, if there are openings in the beam, there is now a new chapter on the
reinforcement of openings.
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View of the beam with opening reinforcement

16 Openings reinforcement (required reinforcement)

Openings Relnforcement
Span Opening Lintel L = e bai WL Mg
(mmtm | PRy | (mm® | fmmd | mm? | (mmY
Top 92 1 p o8 -
! ! 186 167
Bottom 743 11 156 @

New table in report for opening reinforcement

9.6. New diagrams for reinforcement for torsion
Easier verification of reinforcement for torsion.

In the diagrams with information on the theoretical area of reinforcement now we can display two new
diagrams - for the longitudinal reinforcement from torsion (distributed on top and bottom beam faces
or distributed on all beam faces) and for the transversal reinforcement from torsion.

Longitudinal Reinforcement from Torsion (distributed on top and bottom beam faces) [mm2]

P -

.. -

Transversal Reinforcement from Torsion [mm2/m]

118
- J"Z&KHH
e T —&61]
-
o . e
- - P
o Ti1 e =
1
e e bt e ) [men] | Absogs e [ [0 [B] 4 fliveaundercunes Thecrtial minfaras m— sl St ap [ S p——

trkurtecd on bop ad Sottom hesm faces) fmr]
(i)

9.7. Small improvements

Improvements to Reinforcement assumptions dialog

Forimproving the user experience, two types of changes are applied to the Reinforcement assumption
dialog - splitting of selected tabs and providing more pictures with explanations.

Splitting tabs was aimed at better grouping options to find them more quickly, as well as reducing the
need to scroll through the contents of the window. These changes concern three tabs: Transversal
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bars, Anti-crack bars, and Anchorage. New explanatory pictures have appeared at the top of some
tabs as well as in some selection lists.

Fizirdancement Assumpsicns [NOT FOR RESALE wersion] W
A Y B-B8 A B
E— + +
Lomgbudral Bars :
4 Transwwrsal Rary
General Gestings |— . ..I E:I
Additional Sethngs W W L
Azzmmbly Bars Mummilser o Bars Consraimis
4 Grerock Bars
General Settings Comditice Batloe Taap o supgarts
Additionsl cettirgs
- 4 Width < 110 mre 2 2
Sphce Bars
Slidding B Strul Bars T mr < iidth = Z70 nnm 3 3
Contirwity Bers & mr £ ‘Width < 370 4 4
4 Anchorage
Comr < ‘Width A7 rren 5 .
Gerwral Setlings
Anchorage ot supports 470 mr £ Wdth < 570 e £ [
1M ST s 70 mr = Width o A7 e T 7
Riar Sibbing
[ L' mn = Width < 10 e i g
i Ber Corstraints
Murmkeer af Bars mr % Wiidth « AT e [ q

Myrmber af Lavers

The Reinforcement A ssum,b tion dia/'o-g-i/l}ith sp//'tT tabs (Teft) and one of new p/’c1ture (top)

Drawing - improvement to side dimension lines for reinforcement

Dimension lines for bottom beam bars are now referenced from the inner edge of the support, making
it easier to place bars accurately when the beam is supported by walls.

Modification of the default Wmax value for France

When the French national annex to Eurocode 2 is selected, then the max crack value (Wmax) for class
XA3 is now set to 0.2 mm. The change was done according to the recommendation from the FD P 18-
717 (published in August 2021).
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Design Assumptions [NOT FOR RESALE version]

||——= Cracking
Exposure class XA3 =

General Design -
Beam Design — Ve
Reinforced Concrete Imposed crack width O 0.2 mm
Bisthing Imposed steel tensile stress limit 1 |0 MPa
Concrete Covers

Iasd Airatinm | Anm tarm -

Adjustment of waterproofing data entry for France

To increase the comfort and clarity of the data, several minor modifications have been made related
to the input of waterproofing data (available on the Longitudinal Bars tab of the Reinforcement
Assumptions dialog and a new Additional settings tab on the Geometry dialog).

Waterproof Coating (available for impermeable coating only)

@>9 mm or spacing>15( ~

Automatic determination
Settings on the Reinforcement Assumptions dialog

Provided reinforcement

Geometry [MOT FOR RESALE wersion]

IE & —
a Soan 1 [Castein-Place)
bain Geometry
Additional settings
S=ction
Opanings
Deprassions
Opangd Links
4 S=condary beams
Baam 1 Coating Selsmilc Geometrical Constraints
Beam 2
- Type Impemeakis -
Coated faces Ugper

Settings on the Geometry dialog

The additional coefficient for modification of longitudinal reinforcement

A new coefficient has been added to the beam longitudinal reinforcement settings to easily modify the
required theoretical area of longitudinal reinforcement. The amplification factor is applied only to the
theoretical reinforcement area resulting from the loads in the vertical plane (not for torsion). It applies

to both bottom and top theoretical reinforcement.
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Possibility to choose the way of distribution of reinforcement for torsion

A new option is added to the Reinforcement Assumption window to decide if distribute the theoretical
reinforcement area from torsion on the entire length of the beam or to generate two different packages
(having different diameters / different numbers of bars) on each half of the beam. This might be helpful
when the theoretical reinforcement area for torsion on one half is dramatically different (much smaller
or bigger) than on the other half. Note that the torsion bars will be generated with two packages only
when they are needed on the lateral sides of the beam due to the torsion. Note also that if bars are
needed also for anti-crack reasons, full-length bars will be generated.

The new option is available for Eurocode and NTC standards.

Saivorresant Assurapiicns [MOT FOR RESALE wersion)

'Fr Ir:
Lewmggtuerdinal Bars
4 Tranavena Bars
Gereral Setings
Addrional Sestings T
imsembhy Dars Dnsferant numiber of bars i |ast bar laper [l
Arti-comc Bars Beam monclithic with 85 suppors [
Splioe Hars Detailed calculatinn far each hallapan [l
Sliciing & Sarut Bars
Cantiewity Bars Extord botbarn lapers acnsas the enlioe span lemgdh |
Anchomge Irnipezese biortboer baes sranisum kength L )
SEEMK ASSUmEAns Lengriudral reindorcerent ampdfcabon facor 1,0
Ear Gpitteg
I B Constrainds I Canepse torron hers o m | nes fares I & | One paciags =
Special Fratures Bars on Multiple Spans {ine pacemge
| Tmo packages
op bars evbencden sormss the Brone beam Oniy st laryes
New option for torsion reinforcement separation
' I 7x009 ; 5x0,12 14x 0,15 H H 140, y Sx0,12 ) 7x009 '
10,30 D04 T 11PR@1L3 om0 ;

Torsion reinforcement in two groups

Improvement in defining suspended loads with link distribution

When a concentrated load is defined as suspended, but the Depth (h') value is not entered, the load is
nevertheless applied as suspended if the Links distribution option is selected, assuming that it is above
the middle fiber (and thus it is not necessary to reassemble the load).

Suspandad load X

: HHIQM 2
_I ' L

Suspended load

Links distnbution

Defniton

Depth (W 0mm
Shear reinforcement bending Straight
Load width (b2 } 200 mm

F YoaaTec 7. x
ey Ok
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Support conditions on the Design Assumptions dialog

To the Design Assumption dialog, a new Support Conditions tab has been added. It contains the
options used for defining left and right-end support conditions, which were available on the ribbon of
the standalone version of the module. This allows modifying such data when working in the Advance
Design environment.

Diesign Assumations [NOT F0R BESALE seesicn] -
Ledt Support Cond Hons
o 'E
Wisthad Al vl
General Dsign
a ar
fiwam Diacign BaM ma 025 |
Rainboscnd Condle Right Support Conditions
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10. RC Column

New features and improvements implemented in the latest version of the RC Column module.

10.1. Different upper beams geometry

Possibility to individually specify the length and width of the top beams and to use that data for
automatic determination of buckling lengths.

In the column geometry definition window, the scope of definitions for top beams has been expanded.
For this, a new tab dedicated to these parameters has been added. Now, in addition to the possibility
of defining the height and selecting the number of beams, the possibility of individual definitions of the
width of beams and their length has been added.

Geometry [MOT FOR RESALE version]

||—_= Upper Beams

Upper beams

Geometry

Upper Column Height (h): {300 mm

U B

S Width Length

Buckling length
Front 300 mm 300 mm
Back 300 mm 200 mm
Left 300 mm 300 mm
Right 300 mm 300 mm
Display real beam lengths |

Content of the new tab

Importantly, this information is now also imported from the Advance Design model along with the rest
of the information for the column.

Beam geometry data from the new tab is now also automatically transferred to the window for the
automatic determination of column buckling lengths if Auto is selected as the calculation method. In
this case, moments of inertia and beam lengths are automatically filled in according to the geometric
data. To be able to edit the values independently of the geometric data, you can disable the automatic
synchronization option at the top of the window.
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Calumn Helght

Buckling Length Alang X

I+ |Bmm’

Buckling Length Alang ¥

Calculation method Standard

L L TET B

Ka = 0533846 Ka = 0953846 Lae = 1638 mm K-factor =

[ b ok Careel | [ig]
Data completion during automatic determination of buckling length

10.2. Possibility to disable the interaction curves checks

Ability to better customize verification.

On the Column Design tab of the Design Assumptions window, there is a new option to deactivate the

verification of column resistance using interaction curves.
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10.3. Minor improvements to ribbons

Separation of icons for defining geometry and specifying section type.

To accelerate the selection of options for geometry definition, two geometry-related icons are now
separated on the ribbon of the standalone application - the first for selecting cross-section types, and

the second for calling the window for defining other column geometry parameters.

i Fraliktl - Ardvaras Duayn BC Cuduen 2024
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10.4. Minor improvements in Info Panel
Faster information on the consideration of second-order effects.

On the Info Panel there is now displayed a piece of short information on whether the second-order
effects are not included, or are included in both planes or in one plane (XOZ, YOZ).

Pl ke 10k 1531 G- 1.5 0] 3@ elem
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Lanxtudinal batbom 1903 mim” T mmn® AN TOE 13501 ]+ 1.530]3 ] 2790 mimn 4200 mim”

10.5. Improvement to transverse reinforcement on Edit dialog

Quickly and precisely define and edit the distribution of transverse bars in the table with new
definition methods.

In the latest version of RC Column module, the possibility of specifying the method of distribution
definition has been added, which significantly increases the possibility of editing and custom defining
the distribution of transverse bars.

For this purpose, in the Reinforcement editing window, on the Transversal Reinforcement tab, a drop-
down list 'Define distribution by' has been added, which contains four definitions: Quantity, Quantity
and Length, Spacing, Spacing, and length.

Roinfomesnt [NOT F0R RESALE wiss o] x
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Wain Renlarcese El 2
Top Searter Aacs Lo |
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£ 4
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i #l Finders [ & i
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Selecting a given item changes the accessibility to editing the fields in the following reinforcement
table and allows a comfortable definition of the distribution according to current needs. The method
of operationis as follows:

e first - select how to place the bars by using the new list (for example - by Quantity)

e next - select the type of distribution / how should be grouped (for example - 3 Zones

Distribution)
e next - define offsets and what offsets are affected by exceeding the length.
¢ and finally - define values on table / change the packages.

Although this may sound like a complicated procedure, in practice it is quite an easy and effective
method that automatically determines all other parameters when editing selected values.

Also worth mentioning is another additional improvement in this window - now the distribution
category parameter (3 Zones, 2 Zones, ....) is now automatically completed based on the resulting
from calculation bar distribution.
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11. RC Footing

New features and improvements implemented in the latest version of the RC Footing module.

11.1. Representation of the substitute footing
A visual representation of the substitute footing.
When we have defined a multilayer soil and activated the verification of bearing capacity using the

substitute foundation method, then the location and dimensions of such a substitute foundation are
now presented in the 2D elevation views automatically after calculations.

Design Assumptions [NOT FOR RESALE version]

" ' Multilayered Soil Verification T f .
g Past 2
8 s g
—1 ’ Substtute Focting
Il.o'\sccle-subsl-'.u.'.e‘zwua'.-am-\et'\oc i f— -
(50 (1200) a0y
Fat clay (sami-solld)

i < ZBBOBIRAZEDE

11.2. Additional information on concrete cracking in Info Panel and report
Greater control over calculations with additional concrete cracking information.

One of the available verifications according to Eurocode for the foundation is cracking analysis. If the
crack width exceeds the limit value, an appropriate warning message appears.

With the latest version, the most important information about crack verification is also presented in
the info Panel.

Virificaliom bype Cumbsinatinn Valuw Limnit Wenk Ratin
Gawring rasizancs . 11011 G+iai2 T 67 m
Suiamic bemiing capacity 112 11 Gl 1[I0 COMEL 022 ] | 05 100
licing 19% ta[l G- 1x[104 JOMD] 1000k 716 b - 13,863
Saltiement 115 11 G032 Gl D38 om 500 | 7.18%
Punching 115 11 Gl {301 COMZ]0 02 ] 133 M7 0,95 KFm - 34,43%,
Cracking in % cinechon [battoes) 113 1 GDAE g 0259 mm e [
Cracking in y direction [ketiom] [ 115 1t G032 0 [ 0241 mm 0300 mm m
L — Ruzal Theuretical | Raliss
Bathom &long X 707 o’ £15 tm’ m
Info Panel

In addition, the report adds a table with details of the calculation of cracking in the footing.
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12 Crack width check

Crack width verification
R - . Sirpma By — By Wy Wlim
Diireclion TFosilism Combi WR
() (%a] [mmy [mum)
Along X Botiea 115 333 0.7% 0.262 03400 B7.41 %
Along ¥ Borttom 115 335 056 0288 0340 06,03 Y

New section of the report

11.3. Auto correction of reinforcement when crack widths are too large

Keeping the cracking to the limit by automatically increasing the reinforcement.

In the latest version of the module, in such cases, an automatic modification of the reinforcement in the
foundation can be conducted so that the crack width does not exceed the limit value. This is useful in

cases when it is more beneficial to keep a smaller footing thickness instead of more reinforcement.

The choice of whether the cracking should be automatically corrected is in the Design Assumptions
window on the Cracking tab:

Design Assumptions [NOT FOR RESALE version] *

||—_= Cracking
General Design Verify concrete cracking
Foating Design Imposed crack width maximum limit [ o0zm |
Bearing Verification
Geotechnical Verifications I Cracking correction I :
Multilayered Soil Verification | Imposed stress limit maximum limit O ot
Seismic Design Exposure class Xc2 e ‘
Reinforced Concrete
Cracking Load duration Long term .
Concrete Covers

New option to correct cracking

As shown in the example below, enabling this option automatically reduces cracking at the expense of
more reinforcement.

wathan g tembinton W L Werk Barfa HeiTration myge Combivaien Wi lirait Pk Fatiar
Bearing redrmace Ok 13500 G- L5E 0 TR wiews [ I [P—— | WO S e 1 | e [ amam m
249 W I prr | LE Sigirg 125160 2] Wi win i L5
PR TINE] e N T F—— S " N
HETEE ¥ I S TaR T wen W A% | el [ 1% - g T 1 Ut | e
Crmdng ine 3o Rerwr] MelEg-tezd L& Lirm m T TN BT HE I LR TR IE N E | 18E v [ERTEY ﬂ
veiwg wy Zecime oot B EE Ll L e | | v iy 1 11 Chadg of adiwr ol i
LEL IR Rzl Theereiml Tzt O jRp— ) | ] Lt
[R— re - [ —— — — [ e
Earmr g 128 P’ ey | mms | P [T Wit [ e
Coimbrdor rerkz | Famsamiaems vy Soaal g L AN g 3 - Emzard samings

Cracking correction on (left) and off (right) for the same example

11.4.Improved editing of the distribution of bars
Easier definition and modification of bar distributions on a pad.

In the newest version of the program, the way of editing the distribution of top and bottom bars in the
pad has been modified. The changes concern the Pad tabs on the Reinforcement edit window and are
related to an option to select the method of distribution definition that has been added. We can now
choose to define the bar distribution either by entering the number of bars or by entering the spacing.
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Rainfaess it [MOT FOR RESALE vess o] b
5 e Resinforement Sections a a
4 Pad . I _I | I < |5

Ectinm Bars Alzng X T i + e
Botiom Bars Aleng ™ General Settings . i

Top Anrs Alnng X + |
o Bars Along - : e [g
r ™ fmr oir z i -
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11.5. Information in the report about the final reinforcement area
Additional information in the report to better describe the final reinforcement area

In the calculation report in the section on reinforcement results, new information about the final
required reinforcement area was provided.

This is the final theoretical reinforcement area, based on which the provided reinforcement is selected.
This area may be larger than the original theoretical reinforcement area determined from the formulas
because it considers possible additional adjustments resulting from the need to meet additional
conditions/verifications.

This can be an iterative increase of the reinforcement area to meet the limit of cracking or stresses in
the reinforcement bars, but also a recalculation of the theoretical reinforcement resulting from a
change in concrete cover after the application of other than the originally assumed diameters of the
real reinforcement.

Theoretical reinforesment WMy -6 26803 kM=l 13 mm _ gon o
A = — = = . = {32 mm
[ 200 mm=434.8 MPn
Minurinn remaforeement Ape =13 Re-Lo-d=1.3 %ex 1200 mm=2 10 mm
Apge = 336 mm?
Repuared remforeement i = TR f.-". iy ’l.} = miax|B3T mm?; 356 ||1|'|": =§31Z mmé
Fimial I'\(‘\'l'.l.'.l'l"d remforeement Ay =952 mn?

(after correction for other verification to
be satisfied - stresses, cracking etc.)

Proveted rem{omement A = 1021 Iurs® 13 = pld {Spacing = 38 oumn)

11.6.Improvements to seismic bearing capacity calculations for France

Possibility to select another method for Nmax calculation for France, and more details on related
checks on reports.

An additional method for determining the ultimate seismic bearing capacity of the footing under
vertical axial load is available for French project settings. Until now, the Nmax value was always
determined following EN 1998-5. Now we can determine this value following NF P94 -261, using the
formula:

qnc1 ) A

Nm.‘u =
YR.\' YI!,[L\-
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The choice of method is avail
window. Note that it is availabl

E &

Gerwral Disign
Footing Design

Bearrg Verdcation
Geatechnical VerScatiors
hulblapered Soil Venficabon
Seinmic Twnign

Reirdorcesd Concrete
CraCking

Comerete Corvers

Dasign dssamptions [T FOR R

able as a list on the Seismic Design tab of the Design Assumptions
e for editing only for French settings.

ESALE version]
Seimanic Rearing Capaity Venlication
ACirete

W

Sl type Fedium - dense t0 dense =and

Mmeg caloulation HF P24-261 I
Lepest farrorable

T 020

Sl category Cabexary ©

Choice of method for determining Nmax

It is worth mentioning that this method requires user-defined bearing pressure/resistance.

If seismic bearing capacity veri

ficationis performed, details of calculations using the selected method

are available in the relevant section of the report.

6.2

Along X:
Combination

Ultimate bearing

under vertical axial load

Normalized stren;

EN 1998-5, 4

Seismic bearing capacity

116: 1x[1 G]+1x[101 COMB]

capacity of the footing N = QA 100 MPax22500.00 ¢ _ 133999 kN
Tew Veas 1.4x1.2
gth inertia = VB3 B
F= 73 =
E= 19.0 kN/m=().56 |\nn"s":-c|.50xl5[l) mm _ 0
9,81 m/fs 0,03 MPa
anex F, (F.2) TuaNee  1.00x894.77 kN

N= =0.67

I, P 133929 kN

Excerpt from the report with details on used method

The latest version of the program has also expanded the report's content when seismic bearing

capacity cannot be calculated

. Details of the calculation of the associated condition from the French

National Annex are now provided.

6.2

Seismic bearing capacity cannot be calculated. Condition on N normalised, F.5 from EN1998-5, is not

safisfied.
Along X:

Combination

Ultimate bearmg capacity of the footing _

under vertical axial

EN 1998-5, Annex F, (F.2)

Verification

EN 1908-5, Annex F, (F.5)

Seismic bearing capacity

119: 1x[1 G]-1x[101 COMB]+0.3x[2 Q]

MNER.
load (m+2) MB L
Nowe =1+ zi-%xnm mmx 1000 mm =293 81 kN
Yoo Nea  1.00%311.53 kN _
N= N = 203sikn 106
0<N<I:0<1.06<]
Failed

Excerpt from the report with details on not satisfied condition on normalized N

11.7. A new method of determining soil pressure

Determining active and passive earth pressure according to Eurocode 7 provisions.

In the latest version of the mod

ule, a new algorithm for determining active and passive earth pressure

has been introduced. Earth pressures are considered during sliding verification and are now calculated
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following annex C of EN 1997-1. The changes apply to calculations according to the Eurocode,
excluding the German National Annex (using a different method).

NOTE: A consideration of earth pressure for sliding verification is not enabled by default and can be
enabled in the Design Assumptions window.

Drasign Aspamiptions [NOT FOR RESALE version] x
B g Fding Verification

Grrsersl Design Dexign friction angle (5] &=y

Footing Design S &= 1

Rearing Verification I I

; Consi srth pressune for =i L

G scall ieri ) Consider esrth pressure for siding resistarce o]

Mudbilagured Sail Venbatoe Cansiclir warlh passive pressure Tar diding nesislance o]

Sesmic Chesi

Smamie Leskn Passiee =arth pressure mobiisation 100%

Rerdanced Concreta

Cracking Ecceniricity Verification

Cowcrebe Dovees Comgressed Surface Verification Simplified booemtricity Verilicalion

Option to enable consideration of earth pressure for sliding

Detailed data and results of earth pressure calculations are presented in the report.

8.1 Sliding verifications at ULS
Combi Condition Layer H,y Rig Vy WR
(kN) &N) (kN)
106 Drained None 307.6 451.6 7438 68.1 %
Drained conditions
Combination: 106: 1.35x[1 G]
Horizontal load Hy= 4/H]+ H, = 4/(300 kN) + (67.8 kKN)" =307.6 kN
Vertical load (initial) Via=T60.8 kN
Vertical load (including the effect of earth Vy= Max{\'w + Y5 P = Ppea + ¥g " Pacy = Povys [)}
pressures) . .
| = 760.8 kN +1.35x0.1 kN —8.6 kN +
‘“'“““{4—1.35:04 KN = 8.6 kN: 0 }
V,=743.8 kN
Sliding resistance (initial) g Vi, . mn.(ﬁu & 743.8 kNxtan(30 °) —4294 KN
EN 1997-1, (6.5.3) Tor' Yo Ix]
The resistance will be modified by lateral active and passive earth pressure on footing:
Active earth pressure coefficient K,=034
C.1(2) from EN 1997-1, Annex C
Passive earth pressure coefficient K.=3.63
C.1(2) from EN 1997-1, Annex C
Horizontal component of the active earth Pu,=02kN
pressure on X
Vertical component of the active earth pressure P, , = (.1 kN
onX
Horizontal component of the passive Pu:=18.5 kN
resistance on X
Vertical component of the passive resistance  P,,, =8.6 kN
onX
Horizontal component of the active earth Pay=0.2kN
pressureon’Y
Vertical component of the active earth pressureP,,, =(0.1 kN
onY
Horizontal component of the passive Py, =185kN
resistance on Y
Vertical component of the passive resistance P, =8.6 kN
onY
Applied load component on X with load from H, = H, |+ Yo Pan=
earth trust H, =/299.7 kN| +1.35%0.2 kN = 300 kN
Applied load component on Y with load from H, =|H, |+ y,, - Pa, =
sarth trust H, =[67.5 kN|+1.35x0.2 KN =67.8 kN
Resultant from passive earth pressure R= ’\/Rn R = V’““ KN)" +(18.5kN)' =262 kN
Resistance load from passive earth pressure Pac  185KN e
along X Rpsi= T. e I8.5kN
Resistance load from passive earth pressure Pu,  185kN -
along Y Ry = i T 18.5kN
&4
Passive resistance projected along the axis of R, =R cos(a-p)
resultant between Hdx and Hdy Ry =26.2 KNxcos{12.7 ° = 45 °) = 22.1 kN
Sliding resistance (final) Ro=Rui+Rys=4294 kN +22.1 KN=451.6 kN
Sliding verification H,; <R, 307.6 KN <451.6 kN
Work Ratio 68.1 % (Passed)
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12. RC Wall

New features and improvements implemented in the latest version of the RC Wall module.

12.1. Generation of drawing with schedules for bars and fabrics
Automatic simultaneous generation of schedules for bars and fabrics.

Previously, when generating drawings for walls, a bar schedule was generated, while if there were also
reinforcement meshes, their schedule had to be manually generated and added to the drawing.

In the latest version, this process has been simplified, and depending on your needs, you can use either
a drawing style for members only or a new template - for members and meshes. The same mechanism
is also available for RC Slab module.

4 DCrorwinera

4 O
- 3 o | Jpdae
a
Agenerae
= 1 Rzgenerate |
Lipply e ¢ LI AR lardscaps meing - Daes and tebines
o sy | [k hndscage el - bars & kabeic [ appy sue ' A3 Lanclzcepe - Bar Schedule
e LIE 445 larctecape imperial - bare F tave Shie A Langorape - Bar & Fabnes Schegule
MIE A3 lradscapes metnc - oaes Chear A3 Larcicaps - Fabnes Schediile
= Tup Secien B
saker o TR I
= Eeiion 2 Sebart shyle Sclioct styla
| 4 Schedubes
= Lyteral Sechon o

Selecting a drawing style on RC Wall (left) and RC Slab (right)

A new drawing style was added to allow the automatic simultaneous generation of schedules for bars

and fabrics.
B - s F
Secien GO - - ‘- - ]
Soda 1 55 P [ O =] e i
Flevation it I EEEE = = T
Ecain 1233 —u :
- — || —
— [
Li4]
Seation [0
I TR
[ 1 1 2|
F
I
HGRAITES [~ - - = !

Automatically generated drawing for wall with schedules for bars and meshes
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12.2. Import and export forces using Excel file
Easy entry of loads from external data using an Excel sheet.

For Shear walls, it is now possible to import and export resultant forces using an Excel sheet. For this
purpose, two new icons are available in the window of load definitions - one for export and the other
for import from an Excel spreadsheet.

Logss Definition [MOT S0R RESALE versioe] =
Wertical Lo Resdiort Forces

sl ey Rant formes

i ] 7 * -

Pgsagn | Ecltomalwall - Ecremntmoty along X |G mm

Ervectage shear fore O |
mce inso sooount the 0w of plane moment My E

Acd Dwl I Code cwc cane H Mz L T

+ x -~ Dewcd boads 1~ |A53 5k 25kN-m 125kN

+ = = 2 eliwwlmnde © < |55 kN ARA kN 1T EN

+ = 3 T-Lremlnaded = (444 b 2ikhn OSEN

+ = 4 - Wind loads 1~ [ 365 I B2 ehem 1255 kk

Import and export to Excel commands

With the ability to import resultant forces per wall or wall group, you can easily use the module to
analyze walls when load data is available from external sources, as well as quickly edit load data.

Al2 v i fx
A B C D E F G

1 Code Load case N (kM) Mz (kN-m) Vx (kN) Mx (kMN-m)
2 ECG Dead loads 1 653,35 2,5 12,5 0
3 ECQ Live loads 1 345,5 46,6 134,5 0
4 [ECQ Live loads 2 44,4 22,3 0,5 0
5 |Ecv wind loads 1 36,6 0,2 1245,5 0
6

7

Wall Resultant Forces  Group Resultant Forces T

Loads exported to an Excel spreadsheet
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13. Masonry Wall

New features and improvements implemented in the latest version of the Masonry Wall module.

13.1.Loads representation in viewports
Easy verification of defined loads.

To make it easier to view defined loads as well as imported internal forces, it is now possible to display
loads and internal forces graphically

We can now see loads in the 2d and 3d views.

65 l:?l/m

43,5k

26,3 kN/m

8 8
; g
g
g
4600
i 486 | %09 . 3205 3
2505 : 886 : 1209 3

View of external loads on the wall

Depending on the needs, we can easily enable or disable the display of loads directly from the window
of a particular view. From the window, with graphic settings, we can also control their display range -
for example, for which load case.

In the case where the wall was imported from Advance Design, we can also graphically display the
calculated internal forces at the bottom middle, and top of the panels for each load case.
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13.2. Expanded report for RC6 calculations
Richer project documentation for Romanian clients.

A new section has been added in the reports for verification of a wall subjected to in-plane bending
according to the Romanian CR6 standard.

i | Verificalion of wall subjecied fv in-plane bending

The vardiatioe ofnerenSoered masoery walls soizjecied 1o m plases beading i done accordng o2 (5.8.1)

fvon CRG-2003
Verification #f wall subjected 1o in-pline beoding
Taad Cambs. Critheal Sertian My | M wWR Samius
AR )
1 Top 134 | 1458 182 % Pamed
Cridicul Seclinn Butiem uf the wall
Combinatksn 12: L35I G
Verilcarion M3 < Maw

Design vaikee of dae applied bendmg momsnt M, =136 kN.m

Diesign vafee of de resistant bending moment My, =Fp p, = 1201 K% 1128 mm = 1455 KNom
FCREMT 5D ag 6 1R

Coampresied srea N 1301 kN

FERS 20 62 oy, 070 ST T s iy
Asial load M = 1200 EN
Desipn compre wave sress of fasery fo=1 Ml
Lever am: v, =112
Verification Mo M 28R ERN-m < 1A% EN'm

162 % (Passed)

13.3. Possibility to choose the section for the stress diagram
Better control over the display of results.
When displaying the results in the form of stress diagrams, it is now possible to select the position of

the section (bottom/ middle/ top). For the selected section, the height of the section level is also
presented.

|Dutel Plane = | [ Extreme Values | Minimum Stress at Righ ~ |I ) Bottom (0 Migddle O Top h= 2400 mm Fill area under curves W] Show wall section

Section position selection options

Leaf Section

250 mm
Leaf Stress [MPa]

- 0,4
—
_.—-——'—'_'_'__._'_'_'_
—
—
_
_,d_—-——-—'—_'d_'_'_
_,_,——'—'_'_'__'_'_'_'_
1.3
OutafPane | T Batreme Values Corinstion: | 10213541 Gl-15621 = Panell = | ® Botiom ) Midcle O Top b= Dmm 2] Fllarsa under cunes (] Shaw wallsectiza

Stress diagrams for the section at the bottom of the wall
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13.4. Saving the masonry databases data per model
A new way of selecting data from databases to make it easier to manage their contents.

To facilitate the management of data from databases used by the Masonry Walls module, databases
have been separated from the data of the current project.

The changes apply to databases for mortar, masonry units, and wall sections.

Thanks to these changes, the change of data, e.g., of a given section in the masonry wall section
database will not affect other projects that use the same section.

In the case of Masonry Units and Mortars, the data is managed in the same way as, for example, the
management of reinforcement fabrics or soils in the other modules. For example, if you click on the Unit
Listicon, you will see a window with a list of masonry units loaded/available in the project. This list can
of course be defined individually and depends on the project template. To delete from the list
unwanted entry, you can click on the icon on the first column. To add new entries to the list, you need
to use the Unit database button.

Uit el ST FOR RESALE vz iun] s
Dol Ho Mame Swor Urs L Abarria Uritgreep  Unit category Urie weight o Comprziez atsrath k]
1 S by ek v 10 B - 1 1 e ks
¥ D Suidkay Sk chaa 15 - 1 1 18t I
M1t by snck e on B - 1 1 e 20 b
¥4 ke beich, koo 13 N - 1 1 ERUT 25 M
Xt Lieerbec cher §0 B - 1 1 FRET S NI B
¥ Ok gy ckai 35 R - 1 [ FEUE 35 MPa
M ¢ Lies bos claa 42 N - 1 1 LM i
M OE Wemioad b Bowy beick dais 100 - Ch z 1 12 e’ 1 Ry
X b el helow sk do 15 - Clay [ I 13 Nm 13 e
M T Wemioad b Boey beicks dwes 21 - Clay z 1 1 A1 kAR
¥ 1 Pumcenkl bk ki, das & ™ 4 i 5 b
M 17 Presie ceoune halew sask e T B - 1 1 785N
¥ 13 Tusia e b - E 1 [
B P B - 1 R
13 P N .- z 1 e 30 W
L R e e 1 1 TR & B
E UL Duralaree
¢y | e apy || Cme | i

In this way, another window is available, in which you can see a list of all available Masonry units in the
databases. Using checkboxes, we select the items we want to add to the current project and then we
can use the Import button.

Wnernny i dsshacs ®
Fuin 1 e e Az Lt e G e AT orser s sgn mchaes T gy e Merorny Derspenar

e L L TR gy | = e | Cansk Al | | Thast pose
Gdd Cnd gl B Rarss b Uit il Lritgrop  UniLcakegmp Unitwe gl Crmpmnseive slegle

+ w26 Y ) farnckavd aloe ozl

+ ®= J o s darsckrezs arrelee eowrzie

+ = O g 7] . Barmclonts eaelos coneizic i

+ ® & EEY R farmckanes aelse cotRisi i

+ = & P 3l 365em barmrcnes Feles sonkisie i

+ = O Sl FPE S0 |3 Parwcknts wrsles corRITie 1

+ ¥ iem faraclenes srales concrmie 1

+ = O v 2 farccnes mrales concrmie 1

+ W O 4 o farzciwes mrales corermh o 1

+ X [ 1y Ve umba B r s = srales 2z e 1

+ MW 1 e veong tere SO0 e Capariwes srales concreie 1

+ X 1! ‘vrong Fara s 2] farsdwes sralec concreie 1

+ X 18 ‘ieeng Fara ri faraciwes srales corerrie 1

+ = 15 Wromsg Paral 5L PSS 2o faraciioes serales conereis 1

+ = AT Wrorsg Faral ST AN Mo darssiwes i concreis 1

H‘ gl |:_.,__||||,,

As it was available in the previous version, in this window we can, of course, select a database from
the disk, edit the contents of the database itself, including extending it with our own items.
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13.5. Presentation of partial factors
Quick verification of the applied partial factors.

To make it possible to verify the determined partial factors for the current masonry section, they are
now avadilable in the Design Assumptions window. Note that the values of the partial factors are
determined automatically, as most national annexes depend on the parameters and structure of the
wall cross-section. Therefore, they may be different for different walls.

Dresign Assamptions [NOT FOR RESALE version] 4
— — Generasl
E =

— Aulerruabic sslecion of & partial Taar o mateial |

Partial Factors Class of mecution contral 1 -

Famoyal of the wall perel sfects the overal stability |

Partial Fat o

13.6. Smallimprovement: Support depth representation in viewports
Displaying the depth of the slab support on viewers to easily check the data.

The depth of the slab support is now visible to viewers, so you can more easily make sure that the data
you entered is correct.

m e Upper Wall
s Ve ‘7‘
Wall Geometry
. Height (b1} |3000 mm

Upper Elements

Lower Elements Upper Floor

Oper Type Stab on left

Supports Conditions
Thickness {D1): |200 mm

30000 MPa

Unit Weight
Support depth equal to leaf thickness
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14. RC Slab

New features and improvements implemented in the latest version of the RC Slab module.

14.1.New bar shapes

Possibility to generate u-shaped and double-bend bars.

The latest version of the program has expanded the list of types of rebar shapes that can be used in
concrete slabs. All these shapes refer to the method of bar end, i.e. bar anchoring solution. Now there
are 4 anchoring methods available: straight bars, hooks, double-bent bars, and using u-shaped bars.

The choice of anchorage type is available in the settings (Reinforcement Assumptions window), on the
new Edge Reinforcement tab. We can define different settings for the first and second layers of

reinforcement, independently for free edges and edges on supports.

_ - Reinforcement Assumptions [MOT FOR RESALE wersion]

_IEI '_rﬂ 20 view Tt layer Superior layers
Genaral r
Edoe Reinfarcement e
Misimen Rarlsriement
I Parameters
I Bar Splitting Fdge Ancharage Sohtiams
First lspar Superior layers
Fre= sdge anchorage solution U-shaped bar ~ | Hioaks u
Edges on supparts anchorags salution Double Bent E ~ | Nane u
Extend main bars inside edge suppart 1l
U-shaped bars
Ciameter 2 v
Assodated ta Top bars L]
Imiposed spacirg [}
Arms length Bty 3
Top arm length
Eattorn arm length
LM EhcE pemc Ok Agpy Clase | E
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In addition, this window allows us to set parameters for u-shaped bars, including diameter, and
assignment to bottom or bottom reinforcement, and we can also impose spacing or arm length.

During the generation of reinforcement drawings, bar anchorage is presented as projected, so you can
easily recognize its shape.

<Y [ [ 1 [ -

Automatically generated reinforcement plan for top reinforcement

14.2. Possibility to manage hooks for reinforcement zones
Possibility for editing hooks separately for each reinforcement zone.

In the latest version of the program, the window for editing generated reinforcement has been
expanded with a set of new columns for modifying anchorage parameters. Separately for each
reinforcement zone you can decide whether the anchorage is to be generated, you can set the
diameter (for anchorage by U-shape bar), set the cover value, and also modify the start or end hook
length.

Shab - Generated Rerdorcevent [MOT FOR RESALE version) b
Fitter
Sabahon: Tep - Lanver: Lesgrer §
.:;; " ——_—
Anckarage ¥ Amcharage ¥ | U-Shaped ¥ Diaseter  U-Shaped ¥ Diamster X Couver ¥ Cviss Srarl ook length X el ook longth X Slart hook langti ¥ End hoaois lenglis ¥

o = vl S ~ nod m 03 e Bule || Busa v e Husksy

036 ms |

() Fabrics, prms, e
Del Layor  Mawe  Fabics Type  Lap Soloe Positios Damolor X Disswgter ¥ Spacing ¥ Spaceq V. OwerlipX  Cwerdap¥  Realroind ¥ Roal reinf ¥ OffsabX  Ofsety
::wm" Ik | Apply Cancal

Part of the Generated Reinforcement dialog with anchorage parameters
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Editing example - removing the hooks in one direction and changing
the diameter of the U-shaped bars in the other

14.3. New options for defining reinforcement solution
Possibility to define reinforcement coverage with reinforcement areas.

For the automatic definition of reinforcement zones, we can use the setting (on the Reinforcement
Assumption window) so that when defining reinforcement layers, they cover a fixed percentage of the
theoretical reinforcement area. That is, for example, for the bottom reinforcement, the first zone
(covering the entire surface) should cover 70% of the required reinforcement, and the remaining 30%
should be covered by the second layer.

[ - Reinforcement Assu mptions [NOT FOR RESALE version] x
|'—_. |—r= Reinforcement Solutions
General Reinfarcement pattern | Bars =
Edge Reinforcement Maximum number of density layers | 2 v
Minimum Reinforcement . .
. Coverage relative to area of | Max theoretical reinforce
4 Solutions
Top Coverage method | Percentage o
Bottom
| Parameters Layer Type Minimum Coverage
I Bar Splitting 1 Bars 70,00 %
2 Bars 30,00 %

Minimum coverage defined as the percentage of
maximum theoretical reinforcement area

Inthe latest version, we can specify the coverage method not only by percentages but also by absolute
values of the reinforcement area. This facilitates the precise selection of coverage.

To be able to select the method, in the Reinforcement Assumptionwindow, under the Solutiontab, you
must set the Coverage method to Area. Thenin the table below, we can specify the minimum coverage
area separately for X and Y directions.
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Reinforcement Assumptions [NOT FOR RESALE version] x
||—_= Reinforcement Solutions
General Reinfarcement pattern Bars =
Edge Reinforcement Maximum number of density layers 2 v
Minimum Reinforcement . .
. Coverage relative to area of Max theoretical reinforce +
4 Splutions
Top Coverage method Area =
Bottom |
| Parameters Layer Type Minimum Coverage on X Minimum Coverage cn Y |
I Bar Splitting 1 Bars 6,500 cm*/m 10,000 cm*/m |
|
2 Bars l
|

Minimum coverage defined as the value of reinforcement area

14.4. New methods for defining reinforcement zone graphically
Faster modeling of reinforcement zones with additional graphic definition methods.

When defining reinforcement in concrete slabs based on the calculated theoretical reinforcement, we
can use either automatic determination of reinforcement zones, or we can define such zones by
ourselves, as well as we can mix both methods (e.g., one zone on the entire surface of the slab is defined
automatically and zones of additional reinforcement are defined manually).

Until now, the graphical definition of a zone consisted of entering the zone area via a closed polyline.
Inthe latest version, two additional methods of drawing rectangular reinforcement zones are available
- by 2 points and by the centerline.

The new method of defining rectangles by 2 points is quite simple. We just need to pick 2 opposite
points of the rectangle’s diagonal. This model is now a default one.

-
1)

X=625m,Y=000m

Draw a rectangle by picking 2 opposite cormers,
Press Space to change drawing mode.

The second new method is a definition of arectangle by a centerline and side offsets. We need to pick
the start and end point for the line, and next we pick a point for defining the right and left edges of the
rectangle. This mode is especially useful for defining rectangular zones over a line of supports.

_ i
i

P13

X=456m.Y=-015m

Draw a rectangle by picking a centerline and its width.
Press Space to change drawing mode.

Note that the drawing mode can be changed by pressing the Space key when adding a zone.
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Zone definition with centerline and side offsets (left),
and defined reinforcement zone (right)

14.5. Set of improvements to drawings

Increased attractiveness and greater customization of automatic reinforcement drawings for RC
slabs.

Separate drawings for reinforcement directions

With this version, we can generate drawings either simultaneously or separately for each
reinforcement direction. For this purpose, in the properties of the plans, we can choose whether a given
view presentsrebarsin the X or Y or in both directions.

View Properties

Name Reinforcement Pla
Scale 1:50 w
Reinforcement Solution Tep »
Reinforcement direction q Xand ¥ v
Include solution type in title of the view X
¥
Rebar tick
Xand ¥
Hide Grids hd
Reinforcement Plan - Top - X = Relinforcement Plan - Top - Y
Scale 1: 50 £ Scale 1:50
NI . AN N ] - ]
¥ : 5 % =] Is. | | @oa i d4nmTop T e eismren
= F 7 :
o - ] o
I
E_ g | f T [ Fercismre
— f ! p— o L1 T (&) o8 ) &5 m Top (B85 /0,15 Top (Bl 10,35 m T
g l
& i
I
: «8/0.16m Top
i
i
' : — I TR A P PR T I A —
T i | I
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Improvements to bar annotations

Toincrease the functionality of the drawings and improve their reception, several improvements have
been made to the generation and editing of reinforcement descriptions.

First, the algorithm for the automatic placement of descriptions has been improved to increase their
readability and avoid bar collisions.

Raimioreomant Plan - Botiom - ¥ s ¥
Sexlad:11

Secondly, in situations where you want to modify the positions of the distribution descriptions, you can
move the entire description, as well as the bar mark and the dimension line independently. You can also
use the new option to disable descriptions above the dimension line.

4.e8/0,

4] @80,

- 3 % 15,00 =
5 cS-‘D.lSmTu]:

]
15 % 15,0

5 e8/015m Top

508/ 045/mTop.

5 @8/0,15 m Top

] 4@8/0,

Initial position / moved the whole description / moved bar mark /
without dimension line’s description

Better representation of openings

Another improvement of RC slab drawings is the ability to display a special graphic representation for
openings (as shown in the image). In case you do not want such an additional symbol for openings, you
can disable it with a new option in the drawing settings.

eneral feitings

Beaciag et sl e reni et setlngs

fexl

Bara reprasmmation

=R TRRRC prr e oy

T
&

i

L

3

i

3

¥
ANE K
—

Shirsy s

el Ayfwe s paeeson e
|

Option for changing the display style for openings

New option to hide grids in drawings

To increase the functionality of the parameterization of slab drawings, an option has been added to
decide whether the structure axes are to be presented in the drawings.
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© L4 Ly
a = | — —— I‘:‘
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Option to exclude axes and application example
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14.6. Set of smaller improvements

Increased functionality and comfort with a set of small improvements.

Allow the second layer to have a bigger diameter than the first one

When defining bars in each direction in multiple layers, it is now possible to use any configuration of
bar diameters in different layers, including adding bars with larger diameters in the next layer than in
the first.

Displaying local axes for each slab

Since the reinforcement for slabs refers to their local axis system, to facilitate orientation during zone
definition and reinforcement analysis, the views now show a graphical symbol for the local axis system
of the slab.

Possibility for disabling reinforcement layer

In case you want to generate reinforcement automatically, but not in all layers, you can now enter
minimum coverage as zero for a layer when setting parameters. An example application is the quick
automatic generation of the bottom reinforcement, while the top reinforcement is then defined
manually only in selected areas (e.g., over supports).

Reinforcement Assumptions [NOT FOR RESALE version] x

Reinforcement Solutions

m @

General Reinfarcement pattern Bars =

Edge Reinforcement Maximum number of density layers 1 v

Minimum Reinforcement

4 Solutions Coverage relative to area of Slab =
Top Coverage method Percentage
Bottom

| Parameters Layer Type Minimum Coverage

I Bar Splitting 1 Bars 0,00 %

New option to generate one-way reinforcement zones

A new option 'Allow one-way reinforcement zones' is available in the Reinforcement Assumptions
window. This option is used during automatic determination of reinforcement zones and causes some
of the zones to be generated not as two-way, but as one or two one-way zones. Although not all zones
can be modified in this way, in many cases the result is a smaller number of bars.
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[ - Reinforcement Assu mptions [NOT FOR RESALE versicn] x
|'—_. |'—_= Reinforcement Calculation
B Theoretical reinforcement area @ Imported
Edge Reinforcement () Calculated by Strips

Minimum Reinforcement

. Reinforcement Generation
I Solutions

I Parameters S
o Placement at cover
I Bar Splitting

Minimum hook length

xag
Generate bars inside neighbor supports
Extend hooks outside slab thickness
Minimum bar length

Reinfarce within the slab's analytical contour

=]
Ei

Allow one-way reinforcement zones

Openings in Fabrics

Don't cut openings if area is smaller than imposed value [ 2500,00 em®

Location of a new option

Zone with two-way reinforcement (left) and two zones with one-way reinforcement (right)
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15. Steel Connections

New features and improvements implemented in the latest version of the Steel Connection module.

15.1. Welded truss tube connections for square/rectangular tubes

New welded truss connection type with multiple diagonals configurations of square and
rectangular tubes.

We are excited to introduce a new functionality in our Advance Design Steel Connection module - the
analysis of welded connections for rectangular/square tube sections, providing engineers with more
flexibility in their design process. With this new connection category, users can confidently analyze
and optimize connections using rectangular/square tubes, further expanding the capabilities of our
software.

The calculations are based on the provisions of Eurocode 3 (EN 1993-1-8).

In the current version 2024, the users can verify welded truss connections for steel profiles for the
following configurations: K Type, KT Type, N Type, T Type, X Type and Y Type. When creating a new
connectionin the standalone environment, the connection type can be selected from a list of available
predefined types.

O T | - Adane Ceaign Steed Cornestin= 2004 [MOT FOR RESALE venion] : [ Tpzal”
Ietrsehd Rewuls Sellinm
e i ] Ex l R
e |l _[—I 1: o=l E ZJ- l_,l- S
Type Poowein Memben Yaido Chadk Damign  Watensh  lood Combnrtons osch | Actcrsbc Celoolrie
. Coliion:  Assumiors i
- ; -
(B =¥
K525 Hourd fron® tab ple HES Rownd frack teh plate  HIF5 Aourd sandssch brils
50 Creer shatted cores plate
" _g&1
l,&f I g I.;,
HIS Syuare loel tab pate H3S Squane Fond tab plate HIE Sy sardwich knife
fall corwar alctted coear clais
Shaar plste
Berrio peam Al ghss Beam i bepr (o plgte | BT Y0 D0k Range i
- ceE - R sheer plaie
H
Spam ko colunin waz
Wielded Tube
W sl Lo
= —— _
K Type KT Tupe H Typs
/“
-J— -—ﬁ
— F |
Ty B Tpm Tiee

Selection of a connection type

The Welded Tubular Truss connection allows a chord (main beam) and brace elements (diagonals) to
join. The main beam can be square, rectangular tubular or | steel cross-section, while the diagonals
can be only square or rectangular tubular steel cross sections.
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~a

y 4

A chord modeled by a square hollow section (left) and by an I section (right)

New connections can be modeled directly on the Steel Connection module but can be also imported
from the Advance Design model. In the second case, along with data on geometry, profiles, and
materials, internal forces are also transferred.

NOTE: As Eurocode mentions, the angle between the chord and diagonals cannot be less than 30
degrees. This Eurocode restriction is imposed in Advance Design and the standalone module - if
the angle is smaller than 30 degrees, the connection is not generated in Advance Design, while
in the standalone module, the angle is recalculated.

Whether the connection is defined fully in the module orimported from a FEM model, the details related
to the position of the diagonals can be changed from the module.

For example, the gap/overlap offset between the axes/edges of the members, which may be different
from that resulting from typical axial modeling of elements in a finite element model, can be changed
from diagonals member definition.

Main beam
First ciagomal
/| Secand diagonal

[ Third iaganal

Modlification of the gap between diagonals

Also, the eccentricity of the main beam can be controlled from the member’s dialog.
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=
A34
- .
z
I
71" I Membe - N {
Main beam - Section
First diagonal
J Profile: v [ Hea v | HEA260 Hp sf0)
[¥] Second diagonal
; Classification: Class 1 -2
l+#] Third diagonal
B |
Start point: End point:
Member type: Column X |[-600 mm 600 mm Absolute >
* Beam ¥ 0mm
| Eccentricity: |15 mm | Z: |0mm 0mm
Gap/Overlap: | By Faces M/A Length: 1200 mm Absolute
Angle: 0 =

The eccentricity of the main beam

The elements in this category of connections are joined by welds, so the user can easily set their
parameters.

+ Welds [NOT FOR RESALE version] X
Cut Priority
Prionity: Middle diagonal
= Welds
Geometry
= Diagonals Weld size: S
First diagonal Weld type: Fillet
Second diagonal Weld quality: Shop contir
Third diagonal
7 Yo [&]
Weld parameters

In the Welds dialog, the user can define which diagonalis cut or not by setting the “Cut Priority” option.

~ Welds [MOT FOR RESALE wersion]

Cut Priority
Priarity: Middle diaganal K
Quter diagonals
=  \Walds Middle diaganal

Cut Priority

For the Design Options a new parameter has been added: the partial safety factor for resistance of
joints in hollow section lattice girder yms, with the default value of 1. The value that can be changed if

needed.
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Design Options [NOT FOR RESALE version] »

EN10025_5
Threaded
Method 2

tor - threads
compliance with EN 1090
Weld design method: | Simplified =
Weld calculation by:  Real moment

Combinations: | All ~

Safety factors: | Imposed  ~

Yol ¥ omes:|1.25
VALERR Yci|1s
Ymz:|125 Y m3ser 1.1
Y3125 VAERER

r 3 eanrac =
L ] H

Once the loads are entered (or imported from a model in Advance Design), calculations can be
performed. Basic information about verification results is available in the Info Panel.

@ % 7S ES 4 1 . | Adance Design Steel Connection 2024 [NOT FOR RESALE version] : I Typel® - o x
1) 2][5/4] 8] !
I e | Reuns  Seings = LB
[ & H
5 = B = = - -
ek J " @L U e, EA
== -l“ |. l:‘ l! | = z$ L (:) ]
Type Fresets  Members Welds Check Design  Msteriss  Load Combinstions Loads — Automatic Calculste
. Collisions |~ Azzumptan: Cases
5 l
L i)
.'l‘
s
& w5 @] =) [ (-]
L~
2116 ][] ][5 [ =] (3] Fa] [ 1 - s emveiopen ~1[¥
Objects Combination Force Resistance Work Ratie ]

[First ding] QBOT 5235 [} ULS envelope 1 [ 1 ml. ]

[¥éeld] 5mm On first Giag: [T} ULS erveiope 1 sogeium | wnzwee [ o0

[Fest d T 5235 ape 1 3077 kN s [l 10,61

[Sec. diag ) QBOXT 5235 [} ULS envelope 1 -33kN A05 14N . B15%

| e [ -] [ | [ [8] [ ]

Calculstion results | Emoes and warmings | Clash check

Quickly accessible basic results in the Info Panel table

The analyses include all required verifications according to EN 1993-1-8, including weld verifications
considering the geometry of the joint and the effective width of the weld.

More details of the calculations can be found in the report. It contains a detailed description of the
data, as well as a set of results, for most of which detailed descriptions and formulas are available.
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Welded Truss Report
| Maximum Work Ratio [ 4936% Passed
Table of Contents
-]
1 Joint description. 4
2 Load binations descripti 5
3 Design A 6
4 Validity lmits 6
5  Chord face failure 7
5.1 Chord face falure (K node type)......_... - e a
52 Chord face failure (Y mode type) ... B
6  Brace failure 9
6.1 Brace failure (K node type).............. K]
6.2 Brace failure (Y node type) 9
7 Welds verification 10
7.1 Calculation of welds - explanatory notes. . . 10
72 Welds group connecting first diagonal and main member 11
73 Welds group connectmg second diagonal and main member . 13
8 Warning and error messag 15
9 S v 15

Table of contents for a selected connection report
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Selected pages from the results report

NOTE: This is the first version of the module with welded truss connections, and it is planned to further
develop the range of available options, configurations, and results in future versions of the
moaule. One of the options not available for these connections in the current version is drawings.

15.2. Improvement on the Info Panel for Shear plate joint

Easier connection verification with critical component information.

In the case of Shear plate connections (beam end connections in which the connecting element is a
plate or rib working in shear), a new column is added to the Info panel for the indication of the element

in which the verification is made. Thanks to this, it is much easier to verify which component is decisive
for a given verification, without having to check the report.
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New column in Info Panel for Shear connections

15.3. New option to ignore bending moment in the calculation for hinged beams
More control over the type of forces used for verifications.

For connections where the beams are hinged on the column’s flanges or to beams, such as Shear Plate
or Clip Angle, the position of the V force influences the calculation. This situation is often encountered
especially when the forces are imported from an Advance Design model.

Generally, in practice, the moment is considered zero at the face of the column/beam.
To control this behavior in the Steel Connection module, a new option has been added in the Loads
definition dialog:

4 [NOT FOR RESALE versicn] : [Poutre poutre [oie aup]*
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New option for hinged connections

If this option is checked, the value of the bending moment from the Loads definition tab will not be
considered in the joint calculation.
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