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Version 23.1 brings you many new steel and concrete features. These come from customer requests and our

dedication to driving innovation in structural design, while saving your time, money, and reputation!

Version 23.1 highlights

For steel, we did a lot in error-proofing and reporting - welds, load position, and detailing checks. IDEA StatiCa
Member now has an input wizard and the ability to select rigid supports, dramatically speeding up your inputs and

limiting errors. The fire design of connections also includes calculating the temperatures automatically.

IDEA StatiCa Connection now generates IFC files, including all bolts, welds, and materials. Structural engineers can
share connection designs with detailers. Our cloud app, Connection Library, the world's largest online database of steel

connections, allows downloading and reusing connection files in the desktop app.

IDEA StatiCa Detail, our solution for the structural design of concrete walls and details, has undergone a complete user
interface refactoring. New facelift of icons and ribbon, new modeling commands, better 3D scene, and more reporting

options, all of which make your work much faster.
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Steel connection design

Export of an IFC file from IDEA StatiCa Connection

The Industry Foundation Classes (IFC) format is an open data, vendor-neutral format that enables the sharing
of CAD data. This offers users the ability to share a connection design in a format readable by other BIM

software.

One IFC model is more than o dozen drawings

As a detailer, modeling a complex, or even simple, connection design according to 2D drawings provided by a structural
engineer can get complicated and create room for error. Therefore, it is important to share as much information
between the professions as possible. So, why not use a format that is recognized by every BIM software tool of the
industry? An IFC provides you with a 3D representation of the connection, which can be linked to Tekla, Revit, etc., and

IFC viewers.

How to export your connection design into IFC
All it takes is one click!

o Design your steel joint in IDEA StatiCa Connection and navigate to the Report tab.

e Click on the IFC export icon, and it's done!
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page

Project data

Project name IDEA StatiCa
Project number

Author Structural Engineer
Description

Date 10.10.2023

Code EN

You can export connections into IFC even if you don't use the desktop application!

e Just upload the steel joint to our web application IDEA Statica Viewer.

e Click on the icon of IFC file and IFC of your joint will be automatically downloaded.
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StatiCa® Viewer
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Project Design
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New project 30 DWG file IDEA SewiCa file. IFC file Connection Library

> Project items
> Project
> Language

> Units

Project Design

= B B E &

Mew project 30 DWG file IDEA StatiCa file IFC file Connection Library
[

Properties

ideastatica Terms of Service

Language: English

The IFC file includes:

o A geometrically accurate model of the connection, including bolts and welds.
e Basic information about cross-sections, bolts, welds, and materials.

o The model defined as an IFC2x3 coordination view
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Avisual representation of a connection

&l
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“geam  C HEA200
“geam B wE0
+ Beam Dt SHS80/30/3.0
i+l Beam b2 5HS80/80/8.0
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A - Mechani.., CPL1b, WIDia MI68.5. )]

Materi... 8.8

= Mechani,., CPL2D, WD MI68.8

Properties ‘ Location | Classification | Relstions

[] Mame Value Unit
= Element Specific
Description M158.8
Guid 0A8YQP63V4AUGE2TS 1hiDS
Tickntity IfcmechanicalFastener
Name CPLb, WID1a
- IDEA_BoltGrid
Assembly Mi§ 8.8
Diameter 0,015 m
Hole diameter 0,018 m
Hole sotted 0 m
Plane in thread Yes
- IDEA_MaterialBoltGrade
Coefficient of thermal 0 RIS
expansion
Mass Density 0 kgjm2
Modulus of elastiaty 210 000 000 000 Nz
Name 88
Poissor's ratio 0
Specfic heat capadty 0 JKg(kg‘
Thermal conductiity 0 wri(n®
©
Ulimate tensile 500 000 000
strength
Yield strenath 640 000 000

The IFC file can be imported to BIM/CAD tools (such as Tekla Structures, Autodesk Revit, etc.) as a visual

representation of the connection model. This provides the detailer with a better understanding of the model. Opening

the model in any IFC viewer software brings you a wholesome view and the possibility to create additional section

views, cuts, and measurements.
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Download the new version of IDEA StatiCa and try all the features

Fire resistance — automatic temperature calculation

Fire design is based on temperature calculation using the incremental method of EN 1993-1-2 - 4.2.5.
Engineers do not need to make temperature calculations on their own anymore or rely on additional manual

solutions, such as spreadsheets.

Enhanced fire resistance calculations

Using this method, the temperature in each plate is calculated separately. Fire is assumed to impact the whole
connection model and all its surfaces at once. The temperatures of bolts and welds are safely assumed to be the same

as the hottest connected plate.

¥ Project item

Name CONI1

Description

Analysis type  Fire resistance v
Temperature  Calculated v
Report You can add text and pictures :]

Fire curve, resistance class, material degradation curves, and fire protection properties are set in the app Connection in

Settings. Fire protection can be added uniformly to the whole joint.
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Type Fire design Fire protection
Fire curve Fire protection
Material degradation Encasement

Specific heat cp [J/(kg.K)]
Templates Thickness dp [mm]
Thermal conductivity Ap [W/(m.K)]

Unit mass pp [kg/m3]

Available in and editions.

Contour A
1700

30.0

0.2

800

Download the new version of 1DEA StatiCa and try all the features

Welds - autodesign, input, warnings, visualization

There are many great features for welds in the Connection application to help level up safety, reduce work

time, and give you better insights into results.

User-defined welding electrodes

Weld material is an editable item in the . This means you can define the

welding electrodes independently on a steel grade of connected plates.

To add a user-defined welding material, go to the tab Materials, add a Weld material, and Edit its properties.
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StatiCa® CONNECTION
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Edit Fhange Copy Delete Clean

Report

ZZ
oncrete Bolt  Bolt
grade assembly

Data DB MNew Edit

4 Cross-zections v General
1- HEE12D
Name My welding electrode
2 - IPE24D

v i i
4 Materials Physical properties

5 235 (Steel) m [kg/m3]
5355 (Weld) E [MPa]

v

| My welding electrode (Weld) G [MPa]

Bolt assemblies ¥  Properties specific to European standard
M16 8.8

fu [MPa]
Bw

Also, the correlation factor 8, can be modified from the default value of 0.8 to match with values for, e.g., stainless
steel requirements (B,, = 1.0 for steel weld strength lower than 360 MPa).

You can then assign the welding electrode material in a combo box of any weld of any operation. Alternatively, you can

add a new weld material.

EEEED | secngpie

¥ WiD1 Notch
< STIFF2 v Bolts
:: iﬂ:? Type M16 8.3 -
Top layers [mm] -45 -50
Left layers [mm] -30
Bottom layers [mm] 205
Right layers [mm] -30
Shear plane in thread
Shear force transfer Beanng - tension/shear interaction hd
¥ Welds
Flanges [mm] 50 [ 5355 -+ PIREN | R
m 5.0 H My welding electrode L E .Ji—. .Ji—.
Automatic
2353
My welding electrode

Check tables and the report are expanded to always contain information about the welding electrodes and their

parameters.
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Autodesign of welds to full-strength

This feature allows users to optimize the weld size based on the welded plate strength. This shortens the design time
and ensures safe weld size for all welds in the connection project.

You can run the Autodesign weld to full-strength algorithm for all welds within the connection project at once via the

right mouse button on Operations in the tree menu.

Bottom [mm] 240

New operation

Clear
Check missing welds

Pre-design all

Autodesign weld to full-strength J:

View — By operation type

View — By member
Right [ayers [mm -3U
Shear plane in thread 4

Shear force transfer Bearing - tension/shear interaction v
¥ Welds
Flanges [mm] 40 H 5355 v

aon
Webs [mm] 20 H Wy welding electrode v L é

For the algorithm, the assumptions are that the plate is loaded in tension (more dangerous for weld designs) and the
weld length is the same as the connected plate edge length. Plate strength in tension is taken as the weld strength
perpendicularly loaded, and the weld size is then derived. The inputs are:

¢ Thickness of the connected plate by edge (or the thinner plate in edge-to-edge case)

¢ Yield strength of connected plate material

o Ultimate strength of weld material

e Other weld parameters (factors, coefficients, e.g., Bw)

o Partial safety factors for plate material

e Partial safety factors for weld material

Weld throat thickness or leg size value rounding can be set in Settings, Pre-design, and Weld size.
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StatiCa® CONNECTION

untitied
Calcuista yostardsy's aatimatas

£ Project Design Report erials
falae OB @O R Wy se b UL e
CONT - -
XN ] RN = I U e EE) Ay se g UL T
New Copy  Undo Save  Members Plates LCS | New Gallery | Propose Publish Manage | Code Calculate Settings |Loadsin  Loads - ¥LS Connection XLS | Medel Load Operation
setup percentage | Import Import  Export | entity

Doy bav@d @ e e b @

Production cost - 65€

I
Type Pre-design General
CON1
Genera 4 Load leve! 4 Members
Bolt assemblies Beam resistance percentage [%] 40 C
Operations 4 New manufacturing operations B
4 Load effects
Templates Prefered dimensions Metric = L6
4 Pre-design rounding increments 4 Operations
Plate dimensions [mm] 50 STIFF1
Plate thickness [mm] 20
wiD1
Bolt spacing [mm] 50

STIFF2
Weld size [mm] STIFF3

cuT2

Estimation of a weld's overall capacity

In the results tab for welds, there are two utilization ratios listed. The U; (stress utilization) shows the utilization value
of the most stressed finite element of the whole weld (peak value), while the Ut. (weld capacity utilization) shows the

utilization of the whole weld and thus gives the user information about the remaining weld capacity.

Since stress distribution in welds in FEM-based models varies uncertainly based on the applied load, it is not simple to

determine the remaining capacity as a linear function. With an increment of applied load, the change in weld stress

distribution can be very dramatic.
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The calculation of Ut, uses a machine-learning estimation function. Based on learning from a vast number of welded

connection models and various load scenarios, the algorithm can accurately predict the remaining weld capacity. The
number is displayed in Check, in the Welds tab in the Ut. column.

This functionality is the first successful use of Al and machine learning to determine the capacity of welds. And what's
best is that the application can do it within a 10% threshold! Which can be considered an excellent result.

StatiCa® CONNECTION untitled
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Stress, strain In equilibrium

This feature is limited to projects in Eurocode.

General weld highlighted in the 30 scene

There is a simple improvement in the 3D scene of the Connection app for better orientation, especially in bigger
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connection models imported via BIM links from CAD applications.
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When a General weld or contact operation is selected, the weld in the 3D scene is highlighted in orange (by default).
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Warning for electrodes stronger than plates

When the Detailing check is activated in the Code setup of the Connection app, users get a warning if a welding

electrode material is stronger than the welded plates. This helps to ensure design safety standards.

This applies to Eurocode (EN) and Indian standard (IS), which contain clauses defining that weld strength is determined

by the smaller ultimate strength of connected plates and requirements that the added material of welding electrodes

must be stronger than the parent material (EN 1993-1-8 - 4.5.3.2 and IS 800:2007 - 10.5.7.1.1).

Check of welds for extreme load effect
Th L owkEd [Pl oL T 1| Ut Ute

Status | ltem | Edge [mm] | [mm] Loads [MPal | [%] [MPa] | [MPa] |[MPa] |[%1 Il Detailing
+ ':) C-tfl 1| B-bfl 1| 47.0n | 169 LE1 1573 |00 131 -684 | 579 43.7 233 O
+ ':) 470n | 169 LE1 1533 |00 -9nT |64 23.4 426 207 O
+ © |ctfi1|Btf1| 470w 169 LE1 1nes (00 413 40.7 -42.5 307 131 (]
+ (v] 470N | 169 LE1 97.4 0.0 36.3 -379 -339 271 131 %]
+ () C-tfl 7| B-wl | 440K |352 LE1 1374 |00 53.4 534 -49.3 38.2 26.7 O
= (V] 440m (352 LE1 1374 (00 53.4 -334 499 38.2 26.7 (3]
U =234mrd — NUITIEI 1SS DEIDENUICUIED W g 1iodl

7| g = 258.2 MPa - Perpendicular stress resistance

’ Detailing check

« Stronger weld material is selected than the weakest connected parent metal. Weld uitimate strength should be lesser or

equal to 360.0 MPa. (EN 1993-1-8—-4.5.3.2)

Design data
Material fu Bw |%wga 090
[MPa] | [-] | [MPa] | [MPa]

» |5235 360.0 (0.80 |360.0 |259.2
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Butt weld FEM model improvement

The finite element model of butt welds has been updated. The model of butt welds is now similar to the model of fillet
welds, which makes it easier for the automatic entity generator to create a butt weld generation under certain

conditions, especially for hollow sections.

Improved weld check visualization

Weld checking using a finite element method differs from traditional design calculations. In traditional calculations,

small eccentricities, deformations, torsions, and Poisson coefficients, etc., may be neglected.
Stress components are now shown:

e O

* T

* T

These stresses are used in all codes for further weld evaluation.

Equivalent stress is colored grey/green/orange/red according to Warning and Optimal check level (editable in Code

setup) for higher clarity.
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Check of welds for extreme load effect
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This improved functionality helps engineers understand the stresses in welded connections.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

The coherent icons and ribbon of IDEA StatiCa Connection

The top ribbon of IDEA StatiCa Connection uses a visual style of icon to bring user a better and more intuitive

experience.
As trends evolve, we ensure the visual style of our applications meet user needs. In IDEA StatiCa Connection, the icons
were designed to clearly represent their function, to look coherent, and to navigate easily while working in the

application.
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A set of icons has been designed specifically for each workflow tab (Design, Check, Report, Materials).
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Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features
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Connection Library - the largest database of downloadable steel connections

Have you ever been stuck with finding a solution for a joint design? None of your previous projects have a
similar geometry, all of your colleagues are too busy to help you, and you are just out of ideas?
From now on, you will know where to turn for inspiration. Simply enter into your

Internet browser.

With the Connection Library, you can browse examples with desired geometry and find inspiration within seconds! The
use of the application is simple and intuitive! The basic set of the database consists of 400,000 designs and is

expanding every day.

How it works

is a web app that enables users to find inspiration by providing them with a public database of
thousands of available connections. Users can consequently use the provided connections in the Connection app or
share the search results with others, as well as download the connections and use them as the starting point in their

projects.
The application is comprised of two pages - the input page and results page:

¢ On the input page, the user can define a connection they are looking for using available input parameters. There is a

3D scene available so that it is clear what the search input looks like.

¢ While on the results page, the user has available all the results for the input they entered previously. The user can
review the search results in more detail, use filters to narrow down the search, or return to the input page and

change the input.

The user can access a connection detail on the results page after they sign in. If the user does not have an account yet,
then it is possible to sign-up as well. In such a case, the user is redirected to a page where they can register and get a

. While on the connection detail, the user has an option to download a trial license.

The source of this database is the connection models created and shared by users in another web application -

You can find a lot more about the usage and advantages of the Connection Library cloud database in this blog post
dedicated to

Download the new version of IDEA StatiCa and try all the features

Shear force position input and visualization

Setting the proper position of the shear force is essential for correct connection design. The modeling process
becomes faster and more straightforward thanks to the updated way the software allows you to set the force

position and immediately see the bending moment course due to unit shear force.
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An option for setting the shear force position in a connection has been implemented to ensure smoother modeling. On

top of that, you can see the bending moment diagram due to unit shear force immediately!

Let's have a look at the features one by one.

Shear force position at the member face

In many cases, the shear force position is assumed at the member face. You can face this situation when designing a

connection with, e.g., a cleat, a short end plate, a flexible support, etc. We have developed a way of inputting the shear

force position so you can become more efficient and get rid of tedious, repetitive work.

You can set the position using the Connected member face functionality. The software will set it automatically

according to the connected member's surface. That means no more manual adjusting using coordinates. And with the

change of cross-sections, the position is still kept.
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How does it work? Simply select the member for which you want to set the force position, and select the Connected

member face option in the Forces in section under Model in the property tab. It is recommended to always select the

connected member manually.
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The method and position are also shown in the report.

Supports and forces

Name Support Forces in [mxm]
C / begin M-V E-NE-My-Iz Mode
C/end Mode
B /end Connected member face - C a5

A better way of shear force position visualization

The Connection application now shows you the value of the bending moment from the unit shear force V,=-1 for every
modeled connection. The unit is according to the unit setting (e.g., V,= -1 kN or -1 kip). The bending moment also

respects the unit settings (e.g., kNm or kip-ft).

The diagram can be shown in Transparent or Wireframe visualization mode, i.e., select the member for which you want

to see the diagram, and use one of these modes.
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Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features
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Yield strength reduction for high-strength steel hollow sections

The design of connections with high-strength steel hollow cross-sections is safer thanks to the implementation
of a reducing factor.

High-strength steel is more brittle than mild steel. The resistance of failure modes of hollow section joints is supposed
to be reduced for high-strength steel by a corresponding factor according to EN 1993-1-8, Cl. 7.1.1 (4). Moreover, the
same is mentioned in prEN 1993-1-8:2023 - Table 9.1, which is the next generation of design code.

In IDEA StatiCa, the resistance of hollow section joints is determined by the 5% plastic strain of plates. Reliable

reduction may be achieved by decreasing the yield strength of steel accordingly.

The yield strength of hollow section joints made of CHS or RHS with high-strength steel is automatically reduced by
the reducing factor from the code. This ensures unintentional neglect of the reduction, which might lead to unsafe

design.

The value of the reduction factor is displayed in the Design data table in the Check section, and in the plates check
description.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Warnings for welds and bolts connecting the same plates

Connection design combining welds and bolts or bolts and preloaded bolts is unsafe and not allowed by codes.
The Connection application automatically informs you if such a workflow is used in a project to ensure proper,
safe design.

The detailing check for bolts and welds in the IDEA StatiCa Connection application has been extended by new rules

according to all available codes together with references for Eurocode.

Two potential situations for which you receive a warning message in the Detailing check are distinguished:
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1  The same two plates are connected by both bolts and welds.

2 The same two plates are connected by both bolts and preloaded bolts.

1. Bearing bolts and welds
If the same two plates are connected by bolts with shear force transfer set as Bearing - tension/shear interaction and

welds, a detailing warning message displays in the Bolts check section.

Analysis Plates Bolts Welds

Check of bolts for extreme load effect

Ut (U, (Urg

Status ltem | Grade  |Loads Tted |Fuza  |Fora Detailing
T S R~ R T R SV TS
> |[#]| @ |B1 [mess-1|LE1 [157 (43 [925 174 |72 [196 !
2 @ e Msse-t|LEt 32 (a7 [e25 (35 |78 [103 E]
Fipg=32KN - IBNSIE Torce N

Flre = 90.4kN - Tensicn resistance

Detailing check

s Plates are connected by welds together with bolts of bearing type. The weids should be designed |

(EN 1993-1-8- 2.4(3))

2 Print Preview - o b

i m| D C|% 3«'3}9}9100%-23‘n1_‘ _

Detailing check

« Plates are connected by welds together with bolfs of bearing fype. The welds should be designed fo carry the design load.

(EN 1993-1-8— 2.4(3))

2. Bearing bolts and preloaded holts

If the same two plates are connected by bolts with shear force transfer set as Bearing - tension/shear interaction and
bolts with shear force transfer set as Friction (preloaded bolts), a detailing warning message displays in the Preloaded

bolts check section.
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Analysis Plates Bolts Preloaded bolts

Check of preloaded bolts for extreme load effect

Status |ltem | Grade |Loads |Ftea |Fura |Bpra |Fora (Ut UL g g,
[kN] [kN] [kN] [kN] [%] [%]

- Q e M168.8| LE1 13 299 106 [209 14 143.3 B

Ly Ed = 9KV — DHEEL GICE (1 USCIEIVE SHEHI D) "

F, s =208kN - Design slip resisiance

Detailing check

« Piales are connected by preloaded boits together with boifs of bearing type. The prefoaded bofi
carry the design load (EN 1993-1-8 — 2. 4(3))

7 Print Preview — [m] o

i m| D Cl+ 2_/259,@100%-33n1

Detailing check

« Plates are connected by preloaded bolts together with bolts of bearing type. The preloaded boits should be designed to carry
the design load. (EN 1993-1-8- 2.4(3))

Why pay attention?
Using the above-mentioned approaches in your projects might affect the connection.

The warning message provides you with recommendations. Raised attention to the design is advised but not
unconditionally necessary. In other words, the connection won't fail because of the issue, however, you risk an
incorrect design.

Moreover, such workflows are not allowed by codes.
Please note that you need to allow the Detailing check in the Code setup as it is not considered by default.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Filler plate (pocking plate) recognition

IDEA StatiCa Connection can now recognize all steel filler plates (packing plates) correctly, reducing the bolt
strength accordingly.
When a filler plate (packing plate) is designed in a bolted connection, the reduction factor By, for the Shear resistance

check should be applied using a new algorithm for filler plate recognition.
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ol Qv t],v @ @ ﬁ = ’,u) it Analysis Plates

Production cost - 1243 € Status | ltem | Grade Loads Fiea Fuea Fora | Ut Ut Uty

[k ] [kN] [kM] [%] [%] [2]
] . - O E1 M24 10.9- 1| LE1 10.1 117.1/64.7| 588.0 4.0 96.8 99.6

El6: 46.6

Shear resistance check (EM 1993-1-3 — Table 3.4)

g K

= 1210 KN = Fopg= 171 kN

— Reduction factor for packing ]

ay = 0.50 — Reduction factor for shear stress
fub = 1000.0 MPa - Ultimate tensile strength of the bolt

A =353 mm? — Tensile stress area of the bolt -

s
-

B2 M2410.9- 1| LE1 5.3 97.8/64.1 | 4561 2.1 20.8 823
E3 M2410.9- 1) LE1 1.9 94.6/64.6 | 436.1 0.7 782 787

B4 M2410.9- 1) LE1 220 105.7/68.0( 377.8 |87 873 935

B6 M2410.9- 1) LE1 1.4 36.7/393 | 3404 |05 49,0 454

B7 M2410.9- 1| LE1 8.0 38.0/589 |3404 |32 43.6 509

o
V]
o
O B5 M2410.9- 1) LE1 1.7 69.1/614 4389 |07 571 57.6
)
]
V]

+ [+ [+ |[+] |[+] | [+] |[+

B3 M2410.9 - 1] LE1 45.8 66.1/61.8 | 3404 |181 54.6 67.5

The reduction factor B, is taken into account and displayed in the check equation by default. It can be turned off in the
Code setup.

Code and calculation settings

¥ Check settings

Limit plastic strain [%] 5.0
Local deformation limit [%5] 3.0
Warning plastic strain [%] 3.0
Warning check level [%] 95.0
Optimal check level [%] 60.0
Distance between bolts [d] 2.2
Distance between bolts and edge [d] 1.2
Anchor detailing: minimum pitch 4
Load distribution angle of concrete block [7] 26.6
Decreasing NRd,s of anchors - cut thread [-] 0.85
Braced system

| Apply Bp influence in FuRd v ]
Fatigue section Offset 15

¥ Model and mesh
Default length of standard member [h] 125
Default length of member with hollow section [h] 125
Division of surface of the biggest circular hollow me 64
Division of arc of rectangular hollow member 3
Number of elements on biggest member web or flar 8
Number of elements on biggest web of RHS membe 16

Filler plates (in other terminology, packing plates) are used to fill the gap in bolted connections when aligning

connections of plates with different thicknesses.
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What are packing plates?

The main purpose of packing plates (also called as filler plates) is to fill the gap

between a steel structural connection (bolted only)

Packung_plate
i —
P
& @
4 & b
r ///W//////w/////r//
e —

Figure 3.3 Packing plates in a splice connection.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Maximum step between adjacent
surfaces should exceed 2mm

Detailing improvements for bolts and welds in Eurocode

The Detailing check in IDEA StatiCa Connection allows engineers to have a better overview of the design and

code-check of bolts and welds thanks to thorough information and recommendations according to Eurocode

provided in Check tables as well as in the Report.

Satisfying detailing checks are essential for a correct and safe design.

The detailing checks for bolts and welds in the IDEA StatiCa Connection application have been extended by new rules

according to Eurocode.

Implemented range of validity rules:
Bolts according to EN 1993-1-8 and EN 1993-1-3

e Minimum plate thickness

e Ductility check
Welds according to EN 1993-1-8

e Minimum plate thickness

e Minimum weld throat thickness of fillet welds
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e Ductility check

The application distinguishes four types of detailing messages:

e OK - represented by the green tick button

Analysis Plates

Check of bolts for extreme load effect

Status |ltem |Grade  |loads |Fted |Fuea [Fora Uty (Ut Ut o o cp
NI NI [N [[%] |[%] (%]
> @ |e1 |mess-1|LET |59  [199 (925 |65 (331 (377
& B2 |M1688-1|LET |23 201|925 |25 333 (351 (v

This indicates that the model complied with all necessary matters according to the standard, and the connection is
designed safely.

e Error - represented by the red cross icon

Analysis I EG Bolts

Check of welds for extreme load effect
Th L ow,Ed | &Pl ol Tl 1| ut Utc -
Status |ltem | Edge (mm] | [mm] Loads [MPal | [%] [MPa] | [MPa] | [MPa] | [%] (%] Detailing
|E| o B2-tfl 1|SPL1a| 4 10.0 | 1490 [LE1 217.2 0.0 1186 |[-1042 |-104 499 40.0 Q
T Ed = 2112 MPa  — Maximum normal stress transverse to the axis of the weld N
guw,Rd = 43568 MPa - Equivalent stress resistance
a, = 1196 MPa — Normal stress perpendicular to the throat
N T gd = 3528 MPa - Perpendicular stress resistance
Detailing check
* |Weld is too big. Throat thickness should be lesser or equal to 7.1 mm.
1 »

Error alerts you to serious non-compliance with the requirements of the standard, and you have to pay attention to the

design of the corresponding component.

e Warning - represented by the yellow triangle with an exclamation point icon
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Analysis Plates Bolts

‘Welds

Check of welds for extreme load effect

Release notes IDEA StatiCa Steel & Concrete 23.1 | IDEA StatiCa

Ty Rd = 435.6 MPa
T =-142.8 MPa
@ rd = 352.8 MPa

— Equivalent stress resistance

— Perpendicular sfress resistance

- Normal stress perpendicular to the throat

Detailing check

« Weldis too small. Throat thickness should be greater or equal to 4 mm. (DIN EN 1993-1-8 - 4.5.2, Equation NA.1)

Status | ltem | Edge Em] tmm] Loads ;’;;,E‘]’ ‘;;;:]' ;';Pa] '[‘IH < '[‘;Pa] ['f;] [".';]c Detailing

> ) |EPla |B1-bfi1| 450K 110 LE1 |3736 |00 -1158 |-242 |-2036 (858 |80.2 (]

(V] 450n 109 LE1 4270 |04 2522 (327 [1962 |98.0  [93.0 (V]

& |EPla |BI-tfl1|450m 100 LET 4271 |04 2196|712 |19901 |9a1 |90 ]

(V] 450n 109 LE1  |4068 |00 1617 |-877 |-1869 (934  |799 (V]

@ [EPla |Bl-wl |430m 210 LE1 3769 |00 1438 |-1393 |-1452 (865  [223 !

-] @ 4308|210 LET 3861 |00 1428 (1337 1415 (241 |22 I

U fd — WU M — GAI U s s U SV St U U dAR Ul uns e

Warning message provides you with recommendations, e.g., based on practical experience. Raised attention to the

design is advised but not unconditionally necessary.

¢ Info - represented by the blue info icon

Analysis Plates Bolts

T, =-141.9 MPa

— Normal stress perpendicular to the throat

0 pd = 3528 NMPa - Perpendicular stress resistance

|+ @ 450m 1216 |LE1 70.3 0.0 34.1 2328 134 |16 6.6 (v}
@ Ctfi1 |STIFF2a 450m (705  |LET 868 |00 213 465 [-142 (199 176 (V]
(V] 4508705 [LET  |960 |00 405 | -154  |478 220 148 (V]
@ | C-bfi1|STIFF2b| 450K (705 |LE1 650 |00 274|247 | -234 (148 |84 (V]
() 4508705 [LE1 599 |00 170 197|267 (137 |70 (V]
@ Cw1t |STIFF2b| 450w 1216 |LE1 711 |00 348 330 138  [163 |64 (V]
(V] 450n 1216 [LE1 641 |00 329 307 |80 [147 |65 (V]
@ | Ctii1|STIFF2b| 4508|705 |LE1 971 |00 404 145 | -489 |223 152 (V]
(V] 450m 705 [LE1 875 |00 212|471 134|204 180 (V]
=|| @  B-bfl1|STIFF3a 4358|418 |LE1 3074 |00 1419 | -1554 | 254 |706 | 548 [l]
Tw,.Rd = 43b6 MHa - Equivalent stress resistance

»

Detailing check

* Weld is too small. Throat thickness should be greater or equal to 4.6 mm where rupture of the weld is to be avoided for ductility

purposes. (FprEN 1993-1-8 — 6.9(4))

4

Info message has an informative character about less common issues to check, e.g., ductility.
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Individual messages can be seen in detail in corresponding check tables under formulas in the Check section or in the

Report.

If there is more than one detailing message of a different type for one item, then the resulting status of messages of the

particular item is determined by the message of the highest importance.
The "Error" message has the highest importance, the "Info" message has the lowest one.

The theory, including all corresponding formulas for the above-mentioned checks, is described in part of the theoretical

background -

Available in and editions.

Download the new version of IDEA StatiCa and try all the features

Limitations to checks of anchors

When performing checks of anchors, the user can welcome a summary of checks that are not performed due to
the configuration of the anchors. The description is provided for the following codes: EN, AISC, CSA, AS, and
can be found on top of the formulas for anchors and in the report.

Eurocode

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the

relevant European Technical Product Specification:

e Pull-out failure of fastener (for post-installed mechanical anchors) - EN 1992-4, Cl. 7.2.1.5,
e Combined pull-out and concrete failure (for post-installed bonded anchors) - EN 1992-4, Cl. 7.2.1.6,
o Concrete splitting failure - EN 1992-4,Cl. 7.2.1.7.

Concrete blow-out failure is provided only for anchors with washer plates.
Anchor type: Washer plate
Message:

Concrete splitting failure should be determined by EN 1992-4, Cl. 7.2.1.7. The information from relevant European

Technical Product Specification is missing.

AISC (LRFD)

Anchor type: Straight
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Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the
relevant Technical Product Specification (based on the 5 % fractile of tests performed and evaluated according to ACI
355.2):

e Pull-out failure of fastener (for post-installed mechanical anchors) - ACI 318-19: 17.6.3,
¢ Bond strength of adhesive anchor (for post-installed bonded anchors) - ACI 318-19: 17.6.5,

e Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.
Concrete blow-out failure is provided only for anchors with washer plates.

Anchor type: Washer plate

Message:

Concrete splitting failure during installation is not checked and should be evaluated by ACI 355.2 requirements.

CSA

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the

relevant Technical Product Specification (based on the 5 percent fractile of tests):

o Pull-out failure of fastener (for post-installed mechanical anchors) - CSA A23.3-14: D.6.3,
e Bond strength of adhesive anchor (for post-installed bonded anchors) - CSA A23.3-14: D.6.5.

Concrete blow-out failure is provided only for anchors with washer plates. Anchors shall satisfy the required edge

distances, spacings, and thicknesses to preclude splitting failure as required by CSA A23.3-14: D.9.
Anchor type: Washer plate
Message:

Anchors shall satisfy the required edge distances, spacings, and thicknesses to preclude splitting failure as required
by CSA A23.3-14: D.9.

AS

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the
relevant Technical Product Specification (testing according to AS 5216:2018: Appendix A):

o Pull-out failure of fastener (for post-installed mechanical anchors) - AS 5216:2018: 6.2.4,
e Combined pull-out and concrete cone failure (for post-installed bonded anchors) - AS 5216:2018: 6.2.5,
e Concrete splitting failure - AS 5216:2018: 6.2.6.

Concrete blow-out failure is provided only for anchors with washer plates.
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Anchor type: Washer plate
Message:

Concrete splitting failure should be determined by AS 5216:2018: 6.2.6. The information from relevant Technical
Product Specifications (testing according to AS 5216:2018: Appendix A) is missing.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Detailed calculation of connection design material values displayed for plates

The possibility of displaying more comprehensive information about plate material properties is embedded in

the result tables
For different types of analysis, the design material parameters' values change according to the particular design code's

requirements.

If the user wants to display and check the design values going into the analysis calculations, everything can be found in
the result table for Plates. Simply click the 'plus' button to display more comprehensive information about the analysis,
such as material reduction for hollow sections or specific steel parameters for stress-strain analysis, capacity design,

fire design, or horizontal tying analysis.

Analysis Plates Bolts Welds LUEITL  Plates Bolts  Welds

Check of members and steel plates for extreme load effect Check of members and steel plates for extreme load effect

t Status | ltem | Material | '» Loads | 7Ed Ep1 T ed
Status | ltem P Loads | “Ed =P I kg b ] 1ns
[mm] [MPa] [36] [MPa]

- (j C-bfl 1 | 5355 14.0 LE-CD2| 1340 |00 0.0

- ':} C-bfl 1 [14.0 LE1 236.2 0.0 0.0
Design values used in the analysis

Design values used in the analysis fui = r_ — 1550 MPa
fui === 3550 MPa Where:
> f,.,k = 355.0 MPa - characteristic yield strength
Where: ’
T 4 =1.00 — partial safety factor for steel material EN 1993-1-1
? fui = 3550 MPa - characteristic yield strengin Mo P t
o = 1.00 — partial safety factor for steel material E
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Analysis Plates Welds Bolts
Check of members and steel plates for extreme load effect in fire

Status | ltem | Material & 6 f!’ Loads | Ed £pi OcEd
[mm] [+l [MPa] [MPa] [3] [MPa]

- ':3 C-bfl 1 | 5355 14.0 471 299.6 LE1 322.2 1.5
Design values used in the analysis

Lo = 2006 WP

N = 1340 MPa
Properties of steel at elevated temperatures
fue=lkysfyr = 2996 MPa
fos =kpsfir = 1340 MPa .

L3

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Limitations to checks of anchors

When performing checks of anchors, the user can welcome a summary of checks that are not performed due to
the configuration of the anchors. The description is provided for the following codes: EN, AISC, CSA, AS, and

can be found on top of the formulas for anchors and in the report.

Eurocode

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the

relevant European Technical Product Specification:

o Pull-out failure of fastener (for post-installed mechanical anchors) - EN 1992-4, Cl. 7.2.1.5,
e Combined pull-out and concrete failure (for post-installed bonded anchors) - EN 1992-4, Cl. 7.2.1.6,
e Concrete splitting failure - EN 1992-4, Cl. 7.2.1.7.

Concrete blow-out failure is provided only for anchors with washer plates.
Anchor type: Washer plate
Message:

Concrete splitting failure should be determined by EN 1992-4, Cl. 7.2.1.7. The information from relevant European

Technical Product Specification is missing.
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AISC (LRFD)

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the
relevant Technical Product Specification (based on the 5 % fractile of tests performed and evaluated according to ACI
355.2):

o Pull-out failure of fastener (for post-installed mechanical anchors) - ACI 318-19: 17.6.3,
e Bond strength of adhesive anchor (for post-installed bonded anchors) - ACI 318-19: 17.6.5,

o Concrete splitting failure during installation should be evaluated by ACI 355.2 requirements.
Concrete blow-out failure is provided only for anchors with washer plates.

Anchor type: Washer plate

Message:

Concrete splitting failure during installation is not checked and should be evaluated by ACI 355.2 requirements.

CSA

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the

relevant Technical Product Specification (based on the 5 percent fractile of tests):

e Pull-out failure of fastener (for post-installed mechanical anchors) - CSA A23.3-14: D.6.3,
e Bond strength of adhesive anchor (for post-installed bonded anchors) - CSA A23.3-14: D.6.5.

Concrete blow-out failure is provided only for anchors with washer plates. Anchors shall satisfy the required edge

distances, spacings, and thicknesses to preclude splitting failure as required by CSA A23.3-14: D.9.
Anchor type: Washer plate
Message:

Anchors shall satisfy the required edge distances, spacings, and thicknesses to preclude splitting failure as required
by CSA A23.3-14: D.9.

AS

Anchor type: Straight
Message:

The following checks of anchors loaded in tension are not provided and should be checked using the information in the
relevant Technical Product Specification (testing according to AS 5216:2018: Appendix A):

e Pull-out failure of fastener (for post-installed mechanical anchors) - AS 5216:2018: 6.2.4,
e Combined pull-out and concrete cone failure (for post-installed bonded anchors) - AS 5216:2018: 6.2.5,
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o Concrete splitting failure - AS 5216:2018: 6.2.6.
Concrete blow-out failure is provided only for anchors with washer plates.
Anchor type: Washer plate

Message:

Concrete splitting failure should be determined by AS 5216:2018: 6.2.6. The information from relevant Technical
Product Specifications (testing according to AS 5216:2018: Appendix A) is missing.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Detailed calculation of connection design material values displayed for plates

The possibility of displaying more comprehensive information about plate material properties is embedded in

the result tables
For different types of analysis, the design material parameters' values change according to the particular design code's

requirements.

If the user wants to display and check the design values going into the analysis calculations, everything can be found in
the result table for Plates. Simply click the 'plus' button to display more comprehensive information about the analysis,

such as material reduction for hollow sections or specific steel parameters for stress-strain analysis, capacity design,

fire design, or horizontal tying analysis.

Analysis Plates Bolts Welds LUEITL  Plates Bolts  Welds

Check of members and steel plates for extreme load effect Check of members and steel plates for extreme load effect

+ Status | ltem | Material | '» Loads | 7Ed Ep1 T ed
Status | ltem P Loads | “Ed =P T kg b ] 1ns
[mm] [MPa] [2] [MPa]

(=}
=

- () C-bfl 1 | §355 14.0 LE-CD2| 1340 |00
- "j‘ C-bfl 1 | 14.0 LE1 236.2 0.0 0.0

b . - .
Design values used in the analysis

Design values used in the analysis fui = r_ — 1550 MPa
fui === 3550 MPa Where:
> f,.,k = 355.0 MPa - characteristic yield strength
Where: ’
T 4 =1.00 — partial safety factor for steel material EN 1993-1-1
? fui = 3550 MPa - characteristic yield strengin Mo P t
o = 1.00 — partial safety factor for steel material E
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Analysis Plates Welds Bolts

Check of members and steel plates for extreme load effect in fire

Status | ltem | Material & 6 f!’ Loads | Ed £pi OcEd
[mm] [+l [MPa] [MPa] [3] [MPa]

=|| @ cbfil|s355 140 4N 2096 |LE1 (3222 (15
Design values used in the analysis
Lo = 2006 WP

, | £2= 1340 wra

Properties of steel at elevated temperatures

fup=kyefir = 2908 MPa

fos = kpsfur = 1340 MPa .

L3

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

It is also worth mentioning that we have updated steel and bolt grade materials for AISC360-22 in the application.
(since patch 23.0.4)

Steel member design

Detailed calculation of connection design material values displayed for plates

The possibility of displaying more comprehensive information about plate material properties is embedded in
the result tables

For different types of analysis, the design material parameters' values change according to the particular design code's
requirements.

If the user wants to display and check the design values going into the analysis calculations, everything can be found in
the result table for Plates. Simply click the 'plus’ button to display more comprehensive information about the analysis,
such as material reduction for hollow sections or specific steel parameters for stress-strain analysis, capacity design,

fire design, or horizontal tying analysis.
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Analysis Plates Bolts Welds Analysis [EEISHN Bolts  Welds

Check of members and steel plates for extreme load effect Check of members and steel plates for extreme load effect

t o = o Status | ltem |Material | o Loads |“Ed Pl Ockd
Status | ltem P Loads | Ed Fl c.Ed ool [mpal | [] e
[mm] [MPa] [%] [MPa]
- O C-bfl1 | 5355 14.0 LE-CD2| 134.0 0.0 0.0
=[| @ |cbfi1|140 |[LE1 [2362 |00 0.0 ) ) )
Design values used in the analysis

Design values used in the analysis fud = ir_ — 3550 MPa
fui=:%= 3550 MPa Where:
Where: > f;.k = 355.0 MPa - characteristic yield strength
» Fui __355 0 MPa characteristic yield strength Fuo = 1.00 — partial safety factor for steel material EN 1993-1-1
gk = ) _
a0 = 1.00 — pariial safety factor for steel material E
4 3
1 r

Analysis Plates Welds Bolts
Check of members and steel plates for extreme load effect in fire

tp [:] fy s T g LA
[mm] [l [MPa] [MPa] %] [MPa]

Status | ltem | Material

—|| @ Cbfi1|s3ss 14.0 am 299.6 | LE1 3222 (15 0.0
Design values used in the analysis

Lo = 2006 MPa

J— = 1340 MPa
Properties of steel at elevated temperatures
fus =kyefyr = 2996 MPa

fos = kpsfur = 1340 MPa

4 3

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Strengthening of existing steel members

Applying additional loads to existing structures or building renovations together with CO2 consumption has is
an increasingly very hot topic more and more. Proper assessment of the strengthened structure might be a
tough task. But not with IDEA StatiCa Member!

Construction stages and strengthening

Construction stages (known as Preload in the Member application) are used when, say, an engineer needs to check a
member based on a new load distribution against an existing load pattern. Using this method, specific and targeted
strengthening works can be designed.
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9

»

4 Analyzed members
AM1
Related members
4 Load
4 Preload
4 ULs
LE2
4 Connections
CON1
CON2
4  Operations
SM1

LE1 [Load]

¥  Properties

Check type  Preload -

Line loads H m

Begin |End |Coordinate X Y z hean ey ez Width
Iml  |[m] |system [kN/m] | (kN/m] | [kN/m] | -2 | mm] | fmm] | (mm]

> | AM1T v | 000 10.00| Local 0.0 0.0 M Top 0 0 100

Point loads ﬂ m

Member Position | Coordinate X Y z
i system [kN] | [kN] | [kN]

Member

Location ey ez Width | Length
[mm] | [mm] | [mm] | [mm]

End forces
N Vy vz Mx My Mz
[kN] | [kN] |[kN] |[kNm]  [kNm] | [kNm]

> |AM1/ Begin| 0.0 0.0 00 0.0 0.0 0.0

AM1/End |00 00 00 0.0 00 00

Member

Strengthening a building, rather than demolition, can be a complex solution, which is why this method has been

introduced. It aims to allow design teams to formulate a strategy that saves buildings and reduces CO, emissions. There

are several examples in engineering where this is required: where solar PV panels are used on existing roofs, leading to

increased loading and uplift, or re-modeling of retail premises where stairs and openings are never in the right place.

s
"‘-.,_,l.‘._,;_fjg

Equivalent stress
[MPa]

355.0

325
300
275
250
225
200
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150
125
100

75

50

25

0.0

Define a new Check type of the pre-load to allow the software to introduce additional loading after the required ULS

loading checks have been completed. Thanks to this, you can clearly see pass/fail results, including the, e.g., stress in

the existing structure, and in the plates of the added strengthening.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.
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Download the new version of IDEA StatiCa and try all the features

Modeling wizard for typical use-cases in Steel Member

With its extended set of templates, you can access real-life use cases as a starting block in the modeling wizard

for IDEA StatiCa Member. This allows you to use predefined elements to make your workflow more efficient.

Modeling Wizard

Whether you're unsure of how to properly define elements, boundary conditions, and loads, or you want to create a
one-click project, you can use the modeling wizard. Templates exist for the most common use cases. All you need to do

is to choose the one that matches your specifications and modify it according to your project's requirements.
The templates are divided into three basic categories based on geometry:

e Beam
e Column

¢ General
There are then several design options for each category.

Various typical examples are created for a beam, including haunched beams or beams with openings:

Hew project N8 o
Project _
Project folder CAUsers\PetraTopinkoval Deskiop "— y
Project type B concrere
Settings
Deigneade H -

Steel grade 5355 [¢]
Weld grade 5355 E
Concrete grade €25/30 m

Fire design

Geometry

~ | m -4

Design

I i
-

Spans [m] 10.00

Cross-section HEA400 E

For a column, these are mainly isolated elements anchored into the concrete footing with different levels of

strengthening:
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 owprieat | nR-E8 8T
Project
Project name }
Project folder CAUsers\PetraTopinkova\Deskeop [ L
Project type o :
Settings
Design code
Steel grade
Weld grade
Concrete grade
Fire design
Geometry
Design
Spans [m] 600
Cross-section HEA400

In the general section, you can find, among other things, examples of bracing diagonals.

0888w e
Project
Project name xE
Project folder C:\Users\PetraTopinkova\Desktop m y
Projecttype Concree| v
Settings
Design code - -
Steel grade 5355
Weld grade 5355
Concrete grade 2530

Fire design

Geometry

~ | [m

Design

—|/]®

As already mentioned, this feature is created based on examples from users as a tool for easier and more efficient work

with the application. If you are missing a typical example here, feel free to contact us with your suggestions.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.
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Download the new version of IDEA StatiCa and try all the features

Singularity detection in Member

Due to modeling mistakes, there might be unconnected or unsupported parts of the structural model that
cause singularity. Member now gives a description of which part is creating the problem.

If the model of Member is imperfect in terms of modeling (e.g., a stiffener plate is not welded to the beam or some
connection is missing), the singularity message will appear after pushing the Calculate button, and the analysis is

stopped.

This was a problem, especially in large Member models where it was difficult to identify which part of the model caused

the singularity.

With the new version, the message with the description of the problematic part is shown in the 3D window, and the
missing connection can be easily fixed. In case there are more singularities, the first failing part is shown, and after it is

fixed, the other is revealed.

Available in

Download the new version of IDEA StatiCa and try all the features

Design of walls, details, and cross-sections

Intuitive ribbon and navigation system for IDEA StatiCa Detail

The IDEA StatiCa Detail application has a clean and intuitive GUI built to make the structural design of walls

and details uncluttered and effective.
Work in an attractive, clear, and simple-to-use graphical user interface (GUI) to make your concrete structural design

faster!

Application layout

The graphical user interface of the Detail app is clear to understand and simple to use:

e Made up of six ribbon tabs - Project, Design, Tools, Check, Report, and Materials

o Triggering functionality or interacting with dialog boxes is done by command buttons in ribbon groups
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o The scene displaying the user's concrete structure design and the navigation tree on the left takes up a lot of screen
space as they are the most important components for the user

o The properties of a selected item (entities can be selected in the tree or in the scene) are presented in the Property
grid on the right side of the app

e The footer at the bottom part of the app contains basic information about project settings, such as the design code,
rounding units, presentation units, and a link to our webpage. By clicking these entities, the dialog window with
relevant settings is open, allowing the definition of a selected group of parameters.
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The project tab or backstage menu offers:

e Basic commands, such as New, Open, Save, and many more

e Users can find application settings such as Units or Preferences here

StatiCa” DETAIL New GUI for Detail-wall with openings.ideaDet
T () @ D) A EH» G o= @B R EN \F‘F sal =TS Y W 73
En s -
New Copy  Undo Member Dimension | Rebars Grid | Real Model ~ ' | New Gallery | Settings Colculate Create»’\pp\y ave Model Load Combination Rebar  DXF
names  lines 3D entity case assembly Import
Data Labels Dra ew settings Pictures Caleulation Templates New
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Unit type T | Unit Precision Format
4 Main
New
Length - Structure m 2 Decimal
Open Length - Cross-section mm 0 */| Decimal
Save Angle 1 4| Decimal
Force kN 1 4| Decimal
Save as
Moment kNm 1 4 ||| Decimal
Information .
Stress MPa 1 % ||| Decimal
About Coefficient No sym... v 2 ||| Decimal
Curvature 1/m 4 3| Decimal
Time (short-term) s 0 5| Decimal

Preferences
4 Material

Licences.

Mass kg v 0 ||| Decimal
Unit Weight kg/m3 v 0 || Decimal
4 Results
Displacement, Deflection mm 1 .|| Decimal
Rotation mrad 1 .|| Decimal
Strain le-4 1 .|| Decimal
Crack Width mm 3 . ||| pecimal
Acial Stiffness MN 0 || Decimal
Reinforcement Ratio 2 || Decimal
Utilization 1 .|| Decimal
Reinforcement slip mm 3 .|| Decimal

==

StatiCa” DETAIL
Gatcutsts yostarday's satimatas

A | Common

Language English v
New
Open
s T2 S
Save as
Information ~ | Colors
About Colors
Units Item Color
- > | Background - top v
B round - bottom v
Concrete v
Current -

Supports

Load

Reinforcement bars
Reinforcement stirups

Tendon

Bearing plates

-

“ ) 3D presentation

) Advanced Settings

Adding a new project entity:

e Each project can contain multiple project items

e |t is possible to combine 2D- and 3D-computational models in one project file

e Anew project item is added using commands in the ribbon or in the backstage menu - Information tab

e |t is possible to copy an existing item when working on similar structural designs
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Caiciats yostardsy s Sstimatos

Information

v

Open

Save

Save as

Information

About

Units

Preferences

Licences

NEW GUI FOR DETAIL-WALL WITH OPENINGS.IDEADET

Project parameters
Code

Identification

Name Wall with openigs
Number No.Z
Author IDEA StatiCa

Description  reinforcenment around openings
Date 10/31/2023
Report P

Discontinuity regions

Project items New Copy Delete Calculate All
Name T | Description T | Settings Report
> | DRM1 MD 2 M
[I:I DRM2 MD 2 M ]

How to work in the Detail app

The graphical user interface is very intuitive and guides users on how to create their projects efficiently. Just follow the

tabs in the ribbon step by step.

New project

e A wizard allows defining a project from a template (or user-defined type of structure) and setting initial material

properties

e Select a 2D computational model
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capabi
prequalified through AISC 355. Even though they are prequaliied, the  concrete bea compar ered 2
about some of our innovations, receiving some valzbl

i
engineer needs to design them and that is where IDEA StatiCa comes in

the simension of the connection. So, time for a closer inspe

4.Parameters

Name
Description

Design code

Initial Settings

Concrete

Rounding

ftical for

Wall with openings

3037
B5008
V1860S7-152
30

Metric

e]c]o]

Design

e Serves for designing the structural member, including the load and definition of reinforcement

e The geometry of the structure and reinforcement can be easily imported from the DXF files or added here by

relevant buttons

e The tree of entities contains all entities defined in a model. Every entity in the tree has a set of carefully selected

commands in the context menu. Entities in the tree can be grouped according to type or as a list of entities ordered

sequentially.

o Great functionality that helps to design reinforcement has been developed. By deactivating the command "Draw

rebar" in the ribbon, just the selected rebar entity is displayed in the scene and the rest is hidden. This helps with

the detailing of a selected rebar without interfering with many other existing rebars.

https://preview.ideastatica.com/support-center/idea-statica-23-1-release-notes-en-pdf

41/57


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/2653ec1a-52e5-44f2-87e6-9538d3646506/7_Set%20a%20new%20project%20in%20new%20GUI%20Detail.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/2653ec1a-52e5-44f2-87e6-9538d3646506/7_Set%20a%20new%20project%20in%20new%20GUI%20Detail.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/2653ec1a-52e5-44f2-87e6-9538d3646506/7_Set%20a%20new%20project%20in%20new%20GUI%20Detail.png

10/26/23, 11:59 AM Release notes IDEA StatiCa Steel & Concrete 23.1 | IDEA StatiCa

St‘atha DETAIL New GUI for Detail-wall with openings.ideaDet

Legred @D EE sl ) U

3D view Sav
s Gid | Real Model New Gallery | Settings Calculate (veateApp\y Model Load Combination Rebar  DXF
entity case assembly Import

Design
LA
Save | Member Dimension | Rebar
nemes  lines

a@b

New Copy Undo

Load case type  Permanent -
v Load impulses
w||w @i
YYY VYV Y Y Y v Iy yYyvyyYyvYyvyvvyyy - — v
150 4 Members
Wi w Line load
o1 v Line load
o2 £ /m] -50-50
Supports Direction Glohal Z -
L Inclination ]~ 0.0
i = ¥ Position
Defined Onedge .
= M- Master wi v
Edge 3 -
Position on edge | Whole lengtn -
4 ULS Combinations | | Line load
4, 2 ct
f 4 SLS Combinations

=
4 Wire Fabrics
\ WET

4 Inclined Rebars.

JANIVANRVAN %1%% JANIWAN [

New GUI for Detail-wall with openings.ideaDet

FEr oy O

Real Model e ings Calculate | Cre: tAppw, Model Load Combination Rebar  DXF
) Pen | entity case " sembly Import

GB2 DXFlmport New Copy Delete
¥ Group of reinforcement bars

nl - Nurnber of layers 1

<

Single reinforcement bar

©- Diameter {mim] 2
DRt Material B 5008 - B
N M""'h"s - Number of bars in layer 3
\; ¥ Shape definition
o2 Definition of bar shape On outline or opening edge -
4 Supports Anchorage type at the beginning [BB\_|¢_| /s |=4|—|
1s1 Anchorage type at the end Ho e~
3 2 v Edge component data
= | Ls3

M - Master 02 v

Edge 3 v
4 Load cases. o

. Anchoring length [mm] 400
o Concrete cover type From Settings v

4 ULS Combinations
a

4 SLS Combinations
c

4 Reinforcements

4 Group of Bars

a4

4 3
4 Wire Fabrics 7
Wt s 05 3
B

Inclined Rebars.

Tools

o For all engineers struggling with designing a sufficient amount and layout of reinforcement, it allows calculation
methods such as topology optimization and linear analysis to determine areas of the structure that require

reinforcement
e The tree of entities is reduced and contains all existing rebars only
e The "Draw rebar" button, whose function is described in the section Design, can be used here, too

e For a reduced view on rebars described in the previous section (Design tab,) easy reinforcement design can be
used in the Tools tab as well
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¢ The type of code-check is selected by clicking the button in the ribbon (group Code-check results)

e Results for each material type are presented separately in the scene. Users can select what results are presented by

selecting the tab Concrete, Reinforcement, or Tendon in the property grid

StatiCa® DETAIL
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Concrete C1(G1000%, V1000%) € 23.1%

Reinforcement C1(61000% V1000%) @ 22.1%

Anchorage C1(61000%, V1000%) @ 99.8%
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Report

o Several types of reports are supported - a brief report and a detailed one or a bill of materials if needed

¢ In the detailed report, users can arbitrarily define what results and outputs are presented in the final document,
meaning a fully customizable report

e The report can be exported to a DOC or PDF file
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e Check out the stress-strain diagram of each material, concrete, reinforcing, or prestressing steel

¢ Modify the material properties if necessary

StatiCa® DETAIL New GUI for Detail-wall with openings.ideaDet
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Designing and checking concrete structures in the new GUI for the Detail application is fast and easy. How do we
know? Because this user interface has worked very well for millions of customers using the Connection application,
which is the basis of the new Detail GUL.
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Download the new version of IDEA StatiCa and try all the features

Interaction code-check advancements in RCS

The method for interaction code-check ensures safe results for sections subjected to the combination of
normal force, shear force, bending moment, and torsional moment.

In the following article, we will explain the approach to the calculation of the longitudinal force caused by shear F. .
This method consists mainly of changing the way the force is applied to the cross-section. We start with the definition
of the cross-section subjected by N-My-Mz and then we gradually add the longitudinal force caused by shear and
torsion.

Response N-My-Mz

The cross-section is, in the first phase, loaded by a combination of normal force and bending moments N-My-Mz. The

results comparison between the software versions provides us with the same results.

Version 23.0.1 and older Version 23.0.2
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If the shear reinforcement is designed in the cross-section, shear can be resisted by a fictitious strut-and-model

composed of stirrups, concrete struts, and longitudinal rebars.

V(cot 6- cota)

A

/ N M
z=0.9d ‘ﬁ

Vv

- compression chord, - struts, - tensile chord, @ - shear reinforcement
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Calculated longitudinal force due to shear is applied to the cross-section with all components (concrete and rebars). The

initial stress state taken from the N+My+Mz response is already defined for each component.

The equation for the calculation of the longitudinal force due to shear:

Fiqs = Vea(coth — cota)

Longitudinal force Fyq ¢ is, by default, applied to:

o The centroid of the section resisting shear - for the cross-sections where the application is able to define such a

section (the red area in the following figure).

Effective cross-section for shear check

i []

500

e The centroid of the cross-section - for the cross-sections where the application is not able to define such a section.

Interaction N-My-Mz-Vz
The sectional response due to the combination of N+My+Mz+F, ¢ is calculated. We can notice that the stress in
concrete and rebars in compression decreased while the stress in tensile reinforcement increased (in comparison with

response N+My+Mz). The section is still in equilibrium.

Version 23.0.1 and older Version 23.0.2
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Interaction N-My-Mz-Vz-T

For sections also subjected to torsion, we apply an additional longitudinal tensile force F.4; to longitudinal rebars lying
inside the stirrup selected for torsion check. The calculation model is slightly different because we assume that the
section is composed of longitudinal rebars while neglecting the concrete. The N+My+Mz+F 4 ; response defines each
rebar's initial stress state. Consequently, Fy4 is applied, following the condition of the same strain increment for all

rebars resisting torsion.

Version 23.0.1 and older Version 23.0.2
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The assumptions for the calculation mean that in some cases, like sections located above the intermediate support of a
continuous beam, different results can be observed. When the stress in tensile reinforcement due to N+My+Mz
reached yield stress, other less utilized rebars carried the longitudinal force due to shear (e.g., located in a compression

zone).

Available in IDEA StatiCa Concrete and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

Importing reinforcements from DXF files in IDEA StatiCa Detail

When dealing with very complicated reinforcement layouts it is very useful to import the reinforcement rather
than inserting them as groups of rebars individually. Now you can import reinforcement from dxf, which is a
very useful functionality when the reinforcement layout is too complicated.
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Reinforcement DXF import improvements in IDEA StatiCa Detail

Such functionality has been in the Detail app for a while, and we are constantly improving it according to your needs.

Now we are adding the possibility to import all the reinforcement drawn in dxf with respect to its diameter if defined as

a global width of a curve. You can import the whole reinforcement layout with various diameters of rebars in one click!
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Download the new version of IDEA StatiCa and try all the features

BIM links and education

BIM links reduce modeling time, decrease the number of copy-paste errors, and overcome any issues with data
transference. In version 23.1, you can now access our new BIM link with SDS2 by Allplan as well as an IDEA StatiCa

plugin for the Rhino Grasshopper tool.

|DEA Grasshopper plugin

For all who are familiar with IOM or want to make a parametric design, we have created a plugin for
Grasshopper - a parametric modeling tool. The Grasshopper plugin enables many workflows for API scripters
and people looking to generate connections of complex geometry.

About Rhino/Grasshopper

Rhino and Grasshopper is a powerful CAD modeling platform with a large array of plugins available for the architectural
and engineering industry. As a parametric modeling tool, Grasshopper has created an extensive and well-maintained
ecosystem of third-party plugins, interacting through their powerful geometry engine. Tekla, Revit and all major FEA

software have plug-ins for Grasshopper.

How the plugin works

The Grasshopper plugin enables users to interact with IOM and the Connection API using a 'low code' visual

programming approach.

Combining Grasshopper with IDEA StatiCa's Open Model and APlIs creates an extremely powerful platform for the

parametric definition of complex connection geometry plus the automation and optimization of connections.
Linked applications: , ,

The comprehensive description of the IDEA plugin for Grasshopper with '"How to model Examples' is presented on the

webpage

Download the new version of IDEA StatiCa and try all the features
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BIM link with Allplan SD52

SDS2 is one of the most used detailing software in the United States and Canada. Now you can transfer all
connection elements via our direct link between SDS2 and IDEA StatiCa Checkbot.

The Link provides the ability for users to directly transfer fully detailed connections in either a single or bulk selection
manner. The user can transfer connection elements such as bolts, welds, stiffeners, and plate cuts modeled in SDS2
detailing tool directly into IDEA StatiCa Checkbot and further into the Connection app.

The integration is displayed in the list of fully supported third-party software during the BIM installation process.
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A comprehensive description of the IDEA plugin for SDS2 is presented on this

Download the new version of IDEA StatiCa and try all the features

UX features in parametric design

A new Developer tab is provided for users of the Connection app. The interface of this feature is continuously
being improved, making its usage to drive powerful parametric and automated connection modeling much

easier.

This makes parameters a usable feature to drive powerful parametric and automated connection modeling.
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ux

The UX of the Developer tab has significant features included.
Parameters and model properties are now split into tabs in the side panel. With Parameters being positioned as the
'primary' element of this functionality.

e Itis possible to link parameters to model properties directly from this tab using the add model property link

button.
I CEEMECS  Iodel properties Set to model

BOoOoBR
Parameter Id T | Description Expression Value Unit T | Visible T |Valid

> | BoltSize 130 A3Z5M 30 A325M None 3 .
PlateThk 003 003 None [ - |
HorizEdge o 01 None [ |
HorizSpacing 012 012 None [ |
VetSpacing 120,190,140 200,150 |.120.190 140,200,150 | None [ |

Reference Guide

Parameter Validation

Parameter Id T Validation Expression Type Valid Validation
> | Boltsize inl[BoltSize] 30 A325M' 20 A325M') || Restricted v || @ | Validation passed

e A Value output column has been included so the user can see the calculated output in real-time.
A custom Parameter Validation is available to allow template creators to notify others of limitations to their

parametric designs.

¢ The user can select a validation 'type' and choose whether to warn the user or restrict the set to the model.

¢ |f validation is set and passed (=true), a success icon displays.

¢ |f validation is set and not passed (=false), either a warning or error icon displays.

e If no validation is set, no icon displays.
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Parameters Model properties Set to model

Parameter Id Description Expression Value Unit T  Visible ¥ | Valid
BoltSize '30 A325M° 30 A325M Mone (v] n
» | PlateThk 0.03 30.0 [mm] Plate or weld thi n
HorizEdge Add model property link n
HorizSpacing n
Property T Type Is active T Is used
VertSpacing n
Type Enum
Reference Guide Cut off part Enum
Cutting method Enum v
Cutting method Enum
Cutting plane Enum M
Direction Enum | ¥
Offset Float v —
Weld Data Size Float v
Weld Data Weld Type| Enum | ¢
Weld Material Material |
Int [*]

¢ A unit selection is available to allow users to see the output value in their preferred unit type (set by program

settings). Note: all calculations and expression inputs are still to be in basic Sl units.

Parameters Model properties Set to model
Hx]t]
Parameter Id T | Description Expression Value Unit T |Visible T | Valid
BoltSize ‘30 A325M° 30 A325M MNene G -
[ | PlateThk 0.03 30.0 [mm] -
HorizEdge 0.1 Nene ... |
HerizSpacing ‘012" Length -
Length - Cross-section
VertSpacing 120190 140,200 150 ... |
Plate or weld thickness, bolt hole dijgeler
Angle
Reference Guide Farce
Moment
Stress

The Model Property Dialogue works in the following way:

e An s active column has been added to model properties to show the user if the specific property is visible in the

current Ul of the program.
e A parameter can now also be edited on a particular added model property.

The IDEA StatiCa development team also looks to take a step further toward parametric templates and the automatic

application of standard and simple connections.
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Please also see the introduction description in knowledge base

article.

Available in IDEA StatiCa Steel and IDEA StatiCa Complete editions.

Download the new version of IDEA StatiCa and try all the features

BimApi solution for AXIS VM 7, Robot Structural Analysis 2024

IDEA StatiCa uses new BlMapi solution to create BIM links to AXIS VM7 and Robot Structural Analysis 2024.
The new solution offers more stable connection between the apps that allows for a comfortable use.

New BIMapi links

The links to AXIS VM7 and Robot Structural analysis have been available since the patches of 23.0.

This makes it stable, reliable, less prone to create unnecessary errors, and most importantly faster!

When it comes to Robot Structural Analysis we are now able to read eccentricities of 1D elements when importing the
model to our Checkbot application. This is a feature that has been loudly asked about by the Robot users. You asked for

it, we delivered!

Limitations

Be aware that if you have a project created with BIM link in version 23.0 of IDEA StatiCa and you update to new
version of 23.1, you might not be able to read the project due to new BlMapi solution. Therefore, we recommend to

finish existing projects with version 23.0.

How to activate the BIM links

Download and install the . Open IDEA StatiCa and continue to the BIM tab. There, you
click Activate your BIM link...

You can find a list of supported FEA/BIM solutions
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Checkbo /
- IDEA StatiCa is a part of your workflow

| Activate your BIM link... Speed up your analysis and design process by
importing data model from the most widespread
FEA and CAD programs.

r-' Open .-
- existing project -

L Import
from other program

Want to get certified? Keep in touch at in f

A window pops up asking you "Do you want to allow this app to make changes to your device?" Confirm by selecting Yes.

The BIM links for AXIS VM7 and Robot Structural Analysis 2024 are automatically installed. You can find the status of
each BIM link.

StatiCa® Calculate yesterday’s estimates

ﬂ Advance Steel 2024 Target application not found

ﬂ Advance Steel 2023 [instai]

A Advance Steel 2022 Target application no

Revit 2024 Target application not found
ﬂ Revit 2023 [instai]

R Revit 2022 Target application not found
[t 202 Installed
Tekla 2023

Ll Target application not found

Tekla 2022 a
3
Advance Design Target application not found
xe Axis VM X6 Target application not found
A Axis VM X7 Installed ]
E‘ ETABS Please install our add-in for your ETABS
=
2 nrEm s Target application not found
|-
r‘g_ RASTAB B Target application not found
—_—
il rrEmM B [insean]
—— (Install]
WS, ASTAB S Target application not found
[ B Robot Structural Analysis Installed ]

& SAP2000 Please install our add-in for your SAP2000

Tutorials

You can follow the step-by-step tutorials to learn how to streamline your workflow.

e Robot Structural Analysis BIM link for steel connection design (EN)
e AXISVM
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Download the new version of IDEA StatiCa and try all the features

API/Developer documentation website

Why to create a new website about the IDEA API? It's the response to the market demand for more and more
information about how to connect and tailor-made the data interconnections. BIM link creators, Design

automation tool developers, and visual programming experts can now find everything easier.

Where to find it then?
is the way to go.

This new developer documentation site will give IDEA StatiCa third-party developers and API scripters a single access
point for information relating to IDEA StatiCa public services and code.

The site links together static documentation, code documentation, and specific examples for all the personas

mentioned in the lead paragraph.

Improvements compared to the previous state

e The public GitHub web page provides a lot of useful information but it may not be that easy to navigate through.

Therefore we are going to provide developers with a single access point.

e Breaking change release notes will help to notify developers when and how they need to update their third-party
apps.

e Providing a distinction between public WIP developments (should not be used as products) and those that are

working products with documentation.
o Wiki provides the ability to create code documentation and tie it to classes and concepts.
e Wiki is automatically updated and maintained.

e Examples are easily accessible from the documentation.

The site is split into 4 distinct sections:

o |DEA Open Model (IOM) - Section relating to the creation and specification of the IOM Data model.
¢ BIM Links (BIM API) - Section relating to the creation of Checkbot BIM Links using the BIM API framework.
¢ Design API (API) - Section relating to Design App API's.

e Extensions - Section relating to Extensions created on top of the design app API's.
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Download and try features of IDEA StatiCa 23.1

Check the compatibility with your software in the list of

To help you master IDEA StatiCa, we , which provides you with self-paced e-learning courses, each

with the option of obtaining professional-level certification.
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