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Version 25.1 is focused on anchoring, workflows for big BIM models, and the first FEA link for concrete shear
walls

Concrete Design

Single anchor definition

Cast-in-place or post-installed anchors? IDEA StatiCa Detail provides all possibilities for reinforced concrete
blocks, allowing engineers to design and analyze complex anchorage systems, including washer plates,



headed studs, and threaded rods.

The following article provides a complete overview of all anchoring cases that can be defined in IDEA StatiCa Detail.
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Cast-in-place

1 Reinforcement (from version 25.0)
2  Washer plate (from version 25.1)
3  Headed stud (from version 25.1)

Post-installed (adhesive) anchors

1 Reinforcement (from version 25.0)

2  Threaded rod (from version 25.1)

Cast-in-place

1. Reinforcement

Fasteners can be defined directly for each specific plate. Users may add an unlimited number of fasteners and even
combine different types within a single plate. These are modeled as ribbed reinforcement embedded in concrete, with
bond strength calculated according to code provisions in the same way as for standard reinforcement. At the anchor
end, an anchorage type can be specified, functioning identically to reinforcement anchorage. In this case, an
anchorage spring is applied, with the B-factor determined by the selected code.

« Straight: Anchors can be arranged in rows and positions following a predefined key (similar to bolt placement in
Connections). Material, length, and diameter, as well as specify an anchorage type can be defined.

« L-shape: Defined as two rows of anchors with adjustable spacing and row distance, with the option to specify
anchorage type.

« U-shape: A continuous series of reinforcements forming a U-shape, connected on both sides.
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2. Washer plate

The washer plate is modeled as a plate-shell element directly attached to the anchor shank, transferring load to the
concrete exclusively through compression contact. It can be defined in either a circular or square shape, with fully
customizable dimensions. The plate itself is modeled linearly, without plasticity, and is not subjected to resistance
checks. Since the shank has zero bond strength, the entire load is transferred to the concrete through the washer
plate.
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3. Headed stud

This element mechanically behaves like a washer plate, but is assigned corresponding material grades available in
the MPRL. Headed studs can also be arranged in groups within the Cast-in place entity.


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/2335e925-5f70-40ee-b3fa-5dfed9647913/reinforcement.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/2335e925-5f70-40ee-b3fa-5dfed9647913/reinforcement.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/2335e925-5f70-40ee-b3fa-5dfed9647913/reinforcement.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/3fbb4cd3-4f3a-46a5-8400-6b1b4fd42026/washer%20plate.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/3fbb4cd3-4f3a-46a5-8400-6b1b4fd42026/washer%20plate.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/3fbb4cd3-4f3a-46a5-8400-6b1b4fd42026/washer%20plate.png

untitied

REPORT  MATERIALS

Bl 0o L FlEY s e W

New Copy | Undo bars Grid | New Gallery | Settings Calculate | Create Apply = S™'¢ todel Load Combination Rebar

Project tems Data Labels Draw Pictures Calculation Templates New

Design Code:EN__ Rounding: Metric __ Presentation Units: Metric

A new control option allows defining which anchor group transfers specific load types, for example, assigning shear

to studs while reinforcement carries tension and compression.
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In addition, a stop criterion has been introduced to verify pull-out capacity in accordance with code requirements.
Limit values for head-to-concrete or washer plate-to-concrete contact are calculated per the relevant standards and
presented in a dedicated table, including the normative reference and the governing formula for the limit force.

Code Chapter Equation Calculation example Note
EN 1992-4 7.2.1.5 Nga p=ks*An*fei/Ye 7.5%A* ., /1.5 According to the EN, there is the same Yc for concrete and for pull-out.
ACI318-19 17.6.3.2.2a Npn=p* . p*B*Ap*f' 0.7*1*8* Ay *f'. Strength reduction factor is according to Table 17.5.3¢c = 0.7

AS5216:2021 6.3.4 Neg.s=bup *ko*An*fog 1/1.5%7.5%A,*f', $up is accroding to Table 3.2.4
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Post-installed anchors

1. Reinforcement

These anchors are designed as bars installed into drilled holes and bonded to the surrounding concrete using
adhesive. The design bond strength is specified directly by the engineer based on the technical documentation of

the chosen adhesive product.
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2. Threaded rod
It works in the same way as post-installed reinforcement, but with the advantage that the MPRL offers predefined

standard material grades specifically for threaded rods.
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Integration with IDEA StatiCa Connection and codes

These options are also consistent with IDEA StatiCa Connection. How this is aligned to different standards can be

seen in the following table.

Installati Connection Compatibility 3D Detail
nstafiation Anchor type Stand-off

process
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Direct
Reinforcement |Mortar
Gap
Direct
Washer plates [Mortar
Stand-off
Direct
Headed-studs |Mortar
Gap
Direct
Mortar
Gap
Direct
Reinforcement |Mortar
Gap
Direct
Post-installed Threaded-rods |Mortar
Gap
Direct
General anchor (Mortar
Gap

Cast-in-place

Hooked
threaded-rods
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3D Detail The functionality is implemented in the 3D Detail
s process, ancher type and stand-off between Connection and 3D
Compatibility
Detail
[Connection The functionality is implemented in the Connection
Notification about not supported hooked anchors in Detail, and
Note washer plate anchors are created in Detail instead

More about the anchoring plates (base plate, cast-in plate) options can be found in a

Released in , updated in

Cast-in plates in Detail

When implemented in IDEA StatiCa Detail, cast-in plates unlock more anchoring possibilities for reinforced
concrete blocks, allowing engineers to design and analyze complex anchorage systems. This integration
enables optimized designs and a more efficient workflow in reinforced concrete detailing.

In Detail, you can find cast-in plates with fasteners/reinforcement of several types commonly used in construction for
securing beams, columns, or fagade elements. Cast-in plates ensure strong and reliable load transfer between steel

and concrete structures.

Cast-in plates in Detail

Cast-in plates are available as a Load Transfer Device in the model entity selection. The plate’s geometry and
position can be defined in a single property grid, while an additional table allows users to add and combine multiple
groups of fasteners. Fasteners can be defined directly for each specific plate. Users are able to add an unlimited
number of fasteners and even combine multiple types within a single plate.
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Reinforcement types

The Cast-in plate allows for welded reinforcement in three shapes: Straight, L-shape, and U-shape.
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« Straight: Anchors can be arranged in rows and positions following a predefined key (similar to bolt placement in

Connections). Users can define material, length, and diameter, as well as specify an anchorage type.


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/22e02e2a-0d06-4add-8a77-db6b8abd453e/Cast-in_01.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/22e02e2a-0d06-4add-8a77-db6b8abd453e/Cast-in_01.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/22e02e2a-0d06-4add-8a77-db6b8abd453e/Cast-in_01.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/afe6f216-b5d8-4ec5-be74-7c4706406cca/Cast-in_02.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/afe6f216-b5d8-4ec5-be74-7c4706406cca/Cast-in_02.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/afe6f216-b5d8-4ec5-be74-7c4706406cca/Cast-in_02.png

~ (Group of fasteners
Anchor type Reinforcement w
Shape Straight e
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« L-shape: Defined as two rows of anchors with adjustable spacing and row distance, with the option to specify
anchorage type.

~ Group of fasteners

Anchor type Reinforcement W
Shape L - shape w
@ - Dhameter [mm] 20

Material B 500E w4
Anchorage type —_—— = e =

Mandrel diameter 1000 i gf?
Length [rim] 200

Length - down [rmm] 300
Distance [mm)] 350
Spacing [mm] 123 -125

» U-shape: A continuous series of reinforcements forming a U-shape, connected on both sides.
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Shape U - shape w
@ - Dhameter [mm] 20

Material E 300B v+
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Released in IDEA StatiCa version 25.0.

Headed stud

The headed stud transfers load to the concrete exclusively through compression contact. The head is modeled as a
plate-shell element directly attached to the anchor shank with fully customizable dimensions. The plate itself is
modeled linearly, without plasticity, and is not subjected to resistance checks. Since the shank has zero bond

strength, the entire load is transferred to the concrete through the head.

This element is assigned corresponding material grades according to ISO 13918 available in the MPRL.

[PI=E) StatiCa® pea PROJECT ) CHECK REPORT MATERIALS

=L UEBEE S

nnnnnnnnnnn



https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/be27a2e9-4d96-4e7f-a8d4-8454237625a0/Cast-in_05.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/be27a2e9-4d96-4e7f-a8d4-8454237625a0/Cast-in_05.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/be27a2e9-4d96-4e7f-a8d4-8454237625a0/Cast-in_05.png
https://preview.ideastatica.com/support-center/release-notes-idea-statica-25-0-full-list
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/e650312b-b71a-4bae-ac5e-e49a49b35b49/Cast-in_02.1.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/e650312b-b71a-4bae-ac5e-e49a49b35b49/Cast-in_02.1.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/e650312b-b71a-4bae-ac5e-e49a49b35b49/Cast-in_02.1.png

Model Behavior

Anchors are treated as elements resisting both shear and tension, as they are welded to the plate. Their evaluation
follows the same principles as standard anchors, with similar limitations (e.g., shear in the anchor cannot yet be

assessed in the application). For more information, see the Theoretical Background.

A control option allows the defining of which group of fasteners transfers specific load types, for example, assigning
shear to studs while reinforcement carries tension and compression.

Released in IDEA StatiCa version 25.1.

Anchoring plates options

IDEA StatiCa Detail provides you with complete control over anchoring plate stand-off, including mortar joints
and gaps. Together with cast-in plates, it offers users a comprehensive solution for most anchorage cases.
Here is an overview of common stand-off scenarios, including mortar joint, nuts, and gaps. Further in the article,
you can find an explanation of the Cut thread function, which, when used correctly, can help you achieve an
accurate representation of hinged versus fixed anchor—plate behavior. The feature enhances physical accuracy
without compromising calculation efficiency.

1. Base plate options

Stand-off

-
o

[ 1 N I | I N I Iy 1

Direct Mortar joint with Mortar joint with nuts Gap
nuts from the top from the top and bottom
Stand-off

« Mortar joint — nuts from the top: a mortar layer can be defined with a specified thickness. The anchors are
connected only from the top, modeling a hinged behavior.
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Mortar joint — nuts from the top and bottom: a mortar layer with nuts on both sides, allowing a fixed anchor—
plate connection.
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Gap: a vertical clearance under the plate can be specified. Anchors are then directly loaded, with no contact
between the plate and concrete.
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Anchor types

Users can add an unlimited number of fasteners and even combine multiple types within a single plate. More
information about anchor types (cast-in-place and post-installed) can be found in the Single anchor definition article.

Cut thread option
The checkbox in the anchor properties lets you control how the anchor connects to the base plate and defines what
behavior to expect from the steel-concrete connection.
» For headed studs and cast-in reinforcement connected to the base plate (not for Cast-in plates), it distinguishes
between a bolt connection (pinned) and a welded connection (fixed) — visible in the 3D scene.
« The way of anchor-to-plate connection has a significant influence on the shear resistance from the point of view of

the bearing of the concrete
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For EN, the resistance of the anchor with cut threads is reduced according to EN 1993-1-8 3.6.1 (3). It can be set in
Project settings.
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Technical notes

» The mortar layer is modeled as a shell element, with its stiffness taken into account, while it is incompressible.
This helps to redistribute local forces to the concrete and is valid for typical bedding thicknesses used in practice -
25-50 mm.

» The distinction between nuts only from the top (pinned interconnection between anchor and base plate) vs. top
and bottom (fixed interconnection between anchor and base plate) strongly influences the shear capacity from the
point of view of concrete bearing.

Below is a summary table explaining axial and rotational constraints between the base plate and the anchor.
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Base plate installation Cut threads Installation Presentation = =
) . Anchor type ) Axial Rotational
(stand-off) is active process in the scene ) )
constraint constraint
. Reinforcement Top nut Tension onl Hinged
Post-installed b - - - =
Threaded rod Top nut Tension only Hinged
Yes Reinforcement Top nut Tension only Hinged
Direct Cast-in Washer plate Top nut Tension only Hinged
+ Headed stud Top nut Tension only Hinged
Mortar joint . Reinforcement Weld Tension + Compression Fixed
Post-installed - -
{nuts from the top) Threaded rod Top nut Tension only Hinged
No Reinforcement Weld Tension + Compression Fixed
Cast-in Washer plate Weld Tension + Compression Fixed
Headed stud Weld Tension + Compression Fixed
) Reinforcement Top + bottom nuts | Tension + Compression Fixed
Post-installed - - -
Threaded rod Top + bottom nuts | Tension + Compression Fixed
.. Yes Reinforcement Top + bottom nuts | Tension + Compression Fixed
Mortar joint . - - -
Cast-in Washer plate Top + bottom nuts | Tension + Compression Fixed
(nuts from the top and - - -
bottom) Headed stud Weld Tension + Compression Fixed
. Reinforcement Weld Tension + Compression Fixed
+ Post-installed . . -
Gap Threaded rod Weld Tension + Compression Fixed
No Reinforcement Top + bottom nuts | Tension + Compression Fixed
Cast-in Washer plate Top + bottom nuts | Tension + Compression Fixed
Headed stud Weld Tension + Compression Fixed

These stand-off settings are transferable when importing models from Connection.

Mortar joints and gaps are also available.

2. Cast-in plates options

Cast-in plates are available as a Load Transfer Device in the model entity selection. The plate’s geometry and
position can be defined in a single property grid, while an additional table allows users to add and combine multiple
groups of fasteners.
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Anchor types

Fasteners can be defined directly for each specific plate. Users can add an unlimited number of fasteners and even
combine multiple types within a single plate. More information about the anchor types related to the Cast-in plate can
be found in a
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Model Behavior

Anchors are treated as elements resisting both shear and tension, as they are welded to the plate. Their evaluation
follows the same principles as standard anchors. For more information, see the

Released in

Modeling options - Negative volume, Cutting plane and Cut, Related
to Center Point

As 3D in Detail continues to evolve, the possibilities open up and we can cater for more complicated cases.
IDEA StatiCa Detail features the ability to modify an anchor block using Negative Volumes, Cutting Planes,
Cut Operations, and Related to the Center.

Complex shapes of anchoring

Additional modeling operations enable the creation of more complex shapes and expand potential applications,
including pedestals, non-rectangular anchor blocks, foundation strip extensions, and anchoring near openings. We
are, therefore, moving towards a more general use of the application. However, it is important to note that the

application is only suitable for the anchoring cases for which it is verified.
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Further development and verifications are needed to assess punching and other more complex and general
cases. These cases are not supported in versions 25.0 and 25.1.
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Note: In the case of surface support, failure always occurs at the anchorage area, and punching does not play a role.
Only in cases of soils with low stiffness may punching occur, or also in the case of pile caps. For these situations, the
software is not yet suitable for such use.

Merging of anchor blocks

3D in Detail supports only one anchor block. However, since more blocks can be created in IDEA StatiCa
Connection, it is now possible to import these multiple blocks into Detail, where they can be merged using the Cut
operation and then reinforced. In the case of overlapping blocks, it is then necessary to delete one of the blocks and
assign the base plates to the same block.
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The Cut operation

The basic operation for adjusting the block shape is the Cut operation. The Cut can be according to a negative

volume or a cutting plane, these can be found under the "model entity" button.
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» The Cut operation is applied to the negative volume or cutting plane to adapt the host block using the operation.
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« A Cutting plane works in a similar way. As shown in the following figure, any cut generates new edges and
surfaces that can serve as references for placing reinforcement.
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» After the first Cut operation is applied, reinforcement can be referenced to either the original or newly created
faces and edges. This is controlled through a new setting in the property grid.


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/4ac3b4f6-50de-410f-a839-37f1ac0a37a2/Boolein_04.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/4ac3b4f6-50de-410f-a839-37f1ac0a37a2/Boolein_04.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/4ac3b4f6-50de-410f-a839-37f1ac0a37a2/Boolein_04.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/736aa3ef-d821-4660-a3cf-5be8e2fd94ac/Boolein_05.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/736aa3ef-d821-4660-a3cf-5be8e2fd94ac/Boolein_05.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/736aa3ef-d821-4660-a3cf-5be8e2fd94ac/Boolein_05.png

StatiCa® peraiL

PROJECT CHECK REPORT

il AWQL@@{E}D‘}:‘}:\#MT o WY

New Copy | Undo Sove. New Gallery | Settings Calculate | Create Apply

1, Open | entity case assembly
Project tems Data Labels Draw Pictures Calculator Templates New

Released in

Anchors tied to the base plate and referenced to the center

With the referencing system in Detail 3D, users can position model entities - such as base plates, anchors, supports,
and loads - relative to the center point of their master entity instead of only from an edge. This means anchors can
be placed directly in relation to the base plate, and all connected components automatically adjust when the
geometry changes. The “Related to: Edge / Center point” option in the Property Grid makes modeling faster, more

intuitive, and ensures consistent alignment without manual repositioning.
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The following entities support reference to the center:
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» Base plate (Related to the Center of the solid block surface)

» Support defined by polyline (Related to the Center of the solid block surface)

» Point load (only for Cast-in plate)

» Surface load defined by polyline (Related to the Center of the solid block surface)

» Single anchor (Related to the Center of the solid block surface or Base plate)
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Released in IDEA StatiCa version 25.1.

Loading and combinations

Loading

Load cases can be defined in the same way as for 2D reinforced concrete elements. This means that each load case
can be assigned either a Permanent or a Variable load type. The Permanent load cases are applied to the model
first, and after a successful calculation, the Variable load cases are applied.

Type of load impulses

A total of 4 types of load pulses can be added to each load case.
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Select loads type

- Type of load impulse

Surface loads Point loads Group of forces Self weight

The definition of Surface loads is identical to the definition of Surface support. This means it is possible to specify it
in two ways: Whole surface and Polyline. In the case of Surface loads, of course, the load intensity is entered in the
three general directions.
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Group of forces is a load entity that allows you to specify forces in three directions anywhere on the model using a
table. It can be referenced to the base plate or the surface of a concrete block. For tabular input, it is again possible
to use the copy-paste functionality from the spreadsheet program.
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The self-weight should be included in every model.

moment will not so easily overturn.

For example, concrete foundations loaded with a bending

Point loads can be loaded directly to the base plate with six internal forces Fx, Fy, Fz, Mx, My, and Mz in the general

position.
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When using a base plate, applying this force directly to a realistic, deformable base plate can lead to unrealistic
stress redistribution across the plate, anchors, and concrete. It is therefore more appropriate to use the second

option - the stub.

The Stub

The stub is represented by a short part of the column above the base plate, which is modeled as a shell element

structure and behaves as a physically accurate interface between the internal forces and the plate. A standard

section database is used.
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The 6-component internal force set (forces and moments) is applied at a single point on the bottom face of the
stub - i.e. the base of the column.
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Constraints transfer the forces to the top face of the stub, from where they are naturally redistributed through
the stub into the base plate, anchors, and concrete.


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6c713daf-8284-43c3-9f27-7fa9bf3cf6aa/stub%20section.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6c713daf-8284-43c3-9f27-7fa9bf3cf6aa/stub%20section.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6c713daf-8284-43c3-9f27-7fa9bf3cf6aa/stub%20section.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6dac00a1-cae1-4b8a-ba9f-f69efe1685f4/stub%201.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6dac00a1-cae1-4b8a-ba9f-f69efe1685f4/stub%201.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6dac00a1-cae1-4b8a-ba9f-f69efe1685f4/stub%201.png

4,000

15.000

-100.000

This approach preserves the realistic stiffness interaction between column and plate and eliminates the need for any

manual redistribution or artificial assumptions.

The stub was released in IDEA StatiCa version 25.1.

Combinations

Because the analysis in IDEA StatiCa Detail is non-linear, so-called non-linear combinations are used. This means
that individual load cases are not calculated and the results are not then added together. On the contrary, load cases
of the same load type are added together before the calculation, of course with the respective coefficients defined in
the combinations, and the individual combinations are then calculated. This is why the existence of at least one

combination is a prerequisite for starting the calculation.

Only combinations for ULS can be defined.
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Australian code for Detail

The Detail application includes the Australian Standard with full functionality of all concrete modules,
including prestressing and anchoring.

This integration ensures that engineers working with AS 3600 have the option to design discontinuity regions using
CSFM. CSFM (Compatible Stress Field Method) is an innovative approach that allows engineers to move away
from rough estimations and solve tasks using precise calculations. This provides Australian engineers with a modern
alternative to the outdated Strut and Tie method, allowing them to efficiently design and assess walls and beams
with openings, pile caps (in 2D), pier caps, diaphragms, anchoring (in 3D) and other discontinuity regions in
concrete structures.

Learn more about the method implemented in IDEA StatiCa Detail and its practical applications in the article:

Discontinuity regions

Users can utilize the full functionality of Detail (in 2D), adapted to AS 3600 terminology, material properties, and
verification checks. The user interface aligns with Australian standards, making the design process more intuitive

and ensuring that calculations follow local industry requirements.
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Key features

» Material Database — A built-in database includes concrete, reinforcement, and steel materials defined by AS
3600.
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» Standardized Nomenclature — Variable names and labels throughout the application match AS 3600, ensuring
clarity in design and verification.

» Refined Calculations to AS 3600
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Reduction factor nfc is taken into account for brittle failure behaviour of concrete (nfe=1.00), and red

1  Stress-strain diagrams for serviceability and strength, incorporating long-term effects using the design

creep factor.

2 Bond strength and B-factor calculations for anchorage springs, ensuring compliance with AS 3600.

Released in IDEA StatiCa version 25.0.

Prestressing

Prestressing has been fully implemented according to AS 3600:2018 in Detail 2D. A dedicated material database for
wires, tendons, and bars has been added, along with project settings specific to prestressing such as stress
increments, stress reduction, and design limits. The implementation includes anchorage zones and partially loaded
areas with dispersion angles as defined by AS 3600, as well as a dedicated bond model for prestressing tendons.

All relevant verification checks are available, including strength, anchorage, stress limitations, and crack width, in full
compliance with AS 3600.

All templates are also available, just like for the other codes.
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Key features
« Material database for wires, tendons, and bars per AS 3600 Section 3.3 Properties of tendons.

» Project settings with prestressing-specific factors (increments, stress reduction, concrete/reinforcement stress

limits).
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~« Code
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LT IO

» Partially loaded areas (anchorage zones and point supports) with a 60° dispersion angle per AS 3600 chap.
8.14.
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« Bond model for prestressing tendons, including neglecting bonds over 0.1 Lpt as required by the code, clause
13.3.2.

- Expanded results to include Strength, Anchorage, Stress limitation, and Crack width checks, with stress
limitation checks aligned with AS 3600 sec. 3.4.3.3 (concrete) and sec. 8.6.2.2 (reinforcement).
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Results for: M2

Released in IDEA StatiCa version 25.1.

Anchoring

Anchoring functionality in Detail 3D is available fully in line with AS 3600. This eliminates the need for Australian
engineers to approximate their designs using EN or ACI standards. The module includes an Australian-specific
material and cross-section database, adjustments to reinforcement and bond behavior, and code settings reflecting
local rules. All templates are available as for EN and ACI, with seamless exports from the Connection application.

Key features

« Database of Australian materials and cross-sections.
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» Code settings to reflect local design rules.
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» Export from the Connection application into Detail 3D.

Released in IDEA StatiCa version 25.1.

Prestressing in Detail - unbonded tendons

Detail supports unbonded tendons. This feature is available for all three supported standards (EN, ACI, AUS)
and allows users to bring new life to existing concrete structures.

Together with the smooth bar option, this addition makes complex prestressing and retrofitting tasks far more efficient
and accurate. Suitable, for example, for the following types of structures:

» Designing new prestressed members — unbonded tendons simplify construction and allow future adjustments.

» Retrofitting D-regions — for example, reinforcing dapped ends with vertical tendons to close cracks.

Tendons
Deck Deck

»
]
]
]

Plates

Undapped part

« Strengthening existing structural members — such as old precast reinforced beams or ribbed slab cross

beams.
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A Bonded/Unbonded switch has been added for post-tensioned tendons in Detail 2D, enabling users to easily
model both tendon types. Outputs follow the same logic as bonded tendons, with the exception that anchorage and
decompression checks are skipped, reflecting the behavior of unbonded tendons.

For unbonded tendons, when short-term losses are set to be calculated automatically, the default reduced
friction coefficient is 0.1, in accordance with EN 1992-1-1 Table 5.2 and ACI 423.3R-05, chapter 3.5. This ensures
accurate modeling of prestressing losses and tendon behavior.
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For user-defined tendons, the prestressing stress must be specified as a single value along the entire polyline.

Additionally, prestressing is applied only at the Beginning and End of the tendon, simplifying the definition while
ensuring consistency in modeling.

An important recommendation for creep coefficient (EN, AUS only)

When strengthening an existing reinforced concrete structure, typically done long after casting, when much of the
concrete’s creep capacity has already been consumed, the creep factor for prestressing should be set much
lower than that for permanent (dead) loads. Otherwise, the calculated prestressing effects will be unrealistic
because, according to the CSFM principle, prestressing is always applied in the first increment.
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For the reinforcement of prestressed beams, there is a limitation (in the EN and AUS implementation) that the original

prestressing and strengthening prestressing cannot be applied with different creep factors.

Smooth rebars in Detail

Detail supports smooth reinforcement bars, addressing a major limitation in recalculating or retrofitting older
structures.

Many mid-20th-century designs used smooth rebars, whose bond behavior is significantly weaker than ribbed bars.
Since design codes (EN, ACI, AS) are primarily based on ribbed reinforcement, this difference affects anchorage
length, crack spacing, and stiffness modeling. With IDEA StatiCa Detall, it is possible accurately model and verify
structures with smooth rebars, improving the reliability of crack width calculations and anchorage checks. This makes
Detail a reliable tool for retrofitting and assessing older buildings, bridges, and precast elements.

The option is available for all implemented codes.

Switching the reinforcement type is possible in the Material Tab, where you can choose between two options:
Ribbed to Smooth.
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Reduction factors

For ACI and AUS, the reduction factors for bond and anchorage length follow code definitions; for EN, values are
inspired by fib Model Code 2010 but can be adjusted by the user.

For consistency, the same reduction applied to bond strength in each design code is also used to scale the
anchorage coefficient g in the CSFM (Compatible Stress Field Method) model. This ensures that the anchorage

types, straight bar, hook, loop, etc., are correctly adjusted when smooth rebars are selected.

Project settings
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Q 0.50
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Code-specific adjustments for smooth rebars

» EN 1992-1-1: Eurocode 2 does not explicitly cover smooth reinforcement in terms of bond strength (EN 1992-1-
1:2004, CL. 8.4.2). For crack spacing calculation (CL. 7.3.4), the code implicitly assumes ribbed reinforcement.
Based on research and guidance from fib Model Code 2010 (CL. 6.1.5.3.3, Table 6.1-3), the bond of smooth
rebars is taken as 0.5-0.67 of ribbed rebars. In Detail, this is implemented as a user-defined multiplier “fbd
multiplier for smooth rebars”, defaulting to 0.5.

e ACI 318-19: Current ACI 318 (CL. 25.4.2.1) addresses development length only for deformed bars. Historical
provisions in ACI 318-63 (§1402) specify that the required development length for plain (smooth) bars is twice that
of deformed bars. Accordingly, Detail adopts a 0.5 bond reduction factor, consistent with this long-standing
definition.

+ AS 3600:2018: Clause C13.1.3 explicitly defines the development length for plain (smooth) bars as 1.5 L4,
compared to L, for deformed bars. This corresponds to a bond reduction factor of 0.67, which is directly applied
in anchorage and crack spacing checks.

The Tension chord model and Pull-out model were updated to reflect the reduced bond and different crack

development of smooth rebars. For more information on the models, see the

Australian code for Detail

The Detail application includes the Australian Standard with full functionality of all concrete modules,
including prestressing and anchoring.

This integration ensures that engineers working with AS 3600 have the option to design discontinuity regions using
CSFM. CSFM (Compatible Stress Field Method) is an innovative approach that allows engineers to move away
from rough estimations and solve tasks using precise calculations. This provides Australian engineers with a modern
alternative to the outdated Strut and Tie method, allowing them to efficiently design and assess walls and beams
with openings, pile caps (in 2D), pier caps, diaphragms, anchoring (in 3D) and other discontinuity regions in

concrete structures.

Learn more about the method implemented in IDEA StatiCa Detail and its practical applications in the article:

Discontinuity regions

Users can utilize the full functionality of Detail (in 2D), adapted to AS 3600 terminology, material properties, and
verification checks. The user interface aligns with Australian standards, making the design process more intuitive

and ensuring that calculations follow local industry requirements.
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Key features

» Material Database — A built-in database includes concrete, reinforcement, and steel materials defined by AS
3600.

AS 3600:2018 20 MPa AS 3600:2018 R250N AS/NZS 1163 C450
25 MPa D300L

ASINZS 1594 350
32 MPa A 3507 250
40MPa AS/NZS 3678

50 MPa AS/NZS 3679.1

65 MPa

20 MPa

100 MPa

« Standardized Nomenclature — Variable names and labels throughout the application match AS 3600, ensuring
clarity in design and verification.

* Refined Calculations to AS 3600
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Reduction factor nfc is taken into account for brittle failure behaviour of concrete (nfe=1.00), and reduction factor [ for softening due to transverse tensile strairf(f c lim

1  Stress-strain diagrams for serviceability and strength, incorporating long-term effects using the design

creep factor.
2 Bond strength and B-factor calculations for anchorage springs, ensuring compliance with AS 3600.

Released in IDEA StatiCa version 25.0.

Prestressing

Prestressing has been fully implemented according to AS 3600:2018 in Detail 2D. A dedicated material database for
wires, tendons, and bars has been added, along with project settings specific to prestressing such as stress
increments, stress reduction, and design limits. The implementation includes anchorage zones and partially loaded
areas with dispersion angles as defined by AS 3600, as well as a dedicated bond model for prestressing tendons.

All relevant verification checks are available, including strength, anchorage, stress limitations, and crack width, in full
compliance with AS 3600.

All templates are also available, just like for the other codes.

Key features
« Material database for wires, tendons, and bars per AS 3600 Section 3.3 Properties of tendons.
» Project settings with prestressing-specific factors (increments, stress reduction, concrete/reinforcement stress

limits).
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« Partially loaded areas (anchorage zones and point supports) with a 60° dispersion angle per AS 3600 chap.
8.1.4.
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» Bond model for prestressing tendons, including neglecting bonds over 0.1 Lpt as required by the code, clause
13.3.2.

« Expanded results to include Strength, Anchorage, Stress limitation, and Crack width checks, with stress
limitation checks aligned with AS 3600 sec. 3.4.3.3 (concrete) and sec. 8.6.2.2 (reinforcement).


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/39140a69-679d-4d17-a450-619002b7546d/Prestressing%20code%20setting.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/39140a69-679d-4d17-a450-619002b7546d/Prestressing%20code%20setting.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/39140a69-679d-4d17-a450-619002b7546d/Prestressing%20code%20setting.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/e187159e-3a92-4398-8696-6711a7fec381/Prestressing%20partially%20loeaded%20areas.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/e187159e-3a92-4398-8696-6711a7fec381/Prestressing%20partially%20loeaded%20areas.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/e187159e-3a92-4398-8696-6711a7fec381/Prestressing%20partially%20loeaded%20areas.png

StatiCa® petalL

[ Taa]e)

PROJECT DESIGN TOOLS

[ o o

New Copy Undo ber Loads| New Gallery | Settings Calculate  Summary Strength Anchoragd Maximum MP.
mes. Minimur m MP;
Q@@
1 @ 595% : €6 (P100.0%, G100.0%, 1100.0%)
) 636% P100.0%, G100.0%, V100.0%
@ 756%
D 669% Member X[m] |Z[m] | Critical check Joc [MPa] | olim [MPa] | oc/clim [%]
4 Strengt e 2478 -04]3183 -135 250 540 @
n €5 @ 740%
& © soa% e | 04 121 250 85 @
= om0 ws o
6 M2 25 104 250 ne @

fc

[MPa]

Results for: M2

Released in IDEA StatiCa version 25.1.

Anchoring

Anchoring functionality in Detail 3D is available fully in line with AS 3600. This eliminates the need for Australian
engineers to approximate their designs using EN or ACI standards. The module includes an Australian-specific
material and cross-section database, adjustments to reinforcement and bond behavior, and code settings reflecting
local rules. All templates are available as for EN and ACI, with seamless exports from the Connection application.

Key features

« Database of Australian materials and cross-sections.

Material X | Material < | Material X< | Cross-section .
e TS T I [ ]

25 MPa DS500L AS/NZS 1594 ©350 FOCT 8239-89

H “ 530UB924 -
32MPa D500N A5 3597 €250 FOCT 26020-83 A 530UB82
40 MPa AS/NZS 3678 FOCT P 57837-2017 H  460UB821
50 MPa AS/NZS 3679.1 CTO ACHM 20-93 K 460UBT4E
65 MPa FB (AUS) H _ 460UB67.1
100 MPa UBR (AUS) 41008537
HM (China) A 360UB567
GB-1 (China) 36008507
HN (China) H 360UB447
HT (China) H 7 310UB462 hd

[ ox | [ ox | [_ox |

» Code settings to reflect local design rules.
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» Export from the Connection application into Detail 3D.

Released in IDEA StatiCa version 25.1.

Advanced results presentation

The Detail application offers a user-customizable view of results to match individual preferences. It can be
used not only for browsing results but also for generating more user-friendly reports. Advanced options
include adjustable palette limits, value fonts, and more.

"Rainbow Colors* for reinforcement

For displaying reinforcement results, it is possible to choose between so-called rainbow coloring or red-and-blue
coloring (which distinguishes between tension and compression).
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This setting can be adjusted in the preferences dialog and is saved with the application settings for future projects.
Similarly, it is possible to define the font size for values displayed in the scene.

StatiCa® petalL
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New Project parameters

Preferences
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Discontinuity regions

Custom limits for the results palette

In the main ribbon, it is also possible to set custom limits for the color palette used to display results. This is
particularly useful in cases where peaks with concentrated stresses occur, which would otherwise make it difficult to

read the results and see the stresses in the rest of the structure.
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These settings are temporary (not saved with the project), but they are saved for each view. So when switching
from one result to another and back, your settings are persistent. Moreover, figures can be saved to the gallery and
then added to the report.
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Drawing results for selected reinforcement only

For Strength results on reinforcement (e.g., stress, strain) and Anchorage results (e.g., bond stress, Ftot, Flim)
there is option to display only selected reinforcement.

The option can be found it the main tab:

« When Rebars = ON, result plots display on all reinforcement groups (default behavior).
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« When Rebars = OFF, the scene shows results only on the reinforcement group currently selected in the Results

table (vprvoright Property Grid).
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Any filtered view can be saved to the Gallery as a user-defined image and then inserted into the report, eliminating

the need for external editing.

Concrete materials for the UK market

Detailed support of concrete material commonly used in the UK. The specific grades are included in the
default materials library, meaning no need for manual modification for each project.
The concrete grades C28/35 and C32/40 are implemented in default materials library, the MPRL.
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These grades are immediately available in all applications where concrete materials are used, primarily Detail, RCS,
and Beam, and they come with correct properties aligned with EN 206.
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Beam

Lateral torsional buckling for prefabricated beams

Lateral torsional buckling (LTB) is a stability issue that primarily affects slender members such as
prefabricated beams. To address this issue, an advanced geometrically and materially nonlinear analysis
incorporating initial imperfections is implemented in IDEA StatiCa Beam.

LTB is a stability failure that occurs in slender beams under bending, causing lateral displacement and twisting. It
typically affects long and slender prefabricated beams. Checking for LTB is crucial to prevent sudden failure, optimize
structural design, and ensure compliance with safety codes. It is essential to verify all construction stages, including
lifting and transportation. The solution is suitable for any reinforced concrete and prestressed (pre-tensioned) pre-
fabricated concrete beams.

The geometrically and materially non-linear calculation released in 24.1 can capture the mentioned effects and
provide results of internal forces including second-order effects. Calculated internal forces for selected sections
are now automatically collected and sent to RCS for detailed code-checks (available from version 25.0).
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Type of beam

©) Cast-in-situ concrete beam

© Pre-fabricated concrete beam
@ Reinforced precast beam with the option of subsequent post-tensioning

©) Prestressed precast beam with the option of subsequent post-tensioning

@ Single span beam

©) Continuous beam
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The option can be selected in the Design 1D — Data section next to the Simplified Check and Do Not Calculate
options. All necessary input belongs to the Lateral Stability section. In the case of simplified verification, only the
basic dimensions need to be entered. For advanced analysis, more detailed input is required, including construction

history, imperfections, and other parameters.

StatiCa® BEAM

Setting the analysis

Construction stages
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Each design situation requires specific inputs due to varying boundaries and times for the code-check. The times for
each design situation can be set independently from the construction stages set at the beginning. Concrete
properties, such as fy, and E,, are automatically calculated based on the specified times but can be manually
defined by the user if needed.

Torsional stiffness

In the setting, there is the option (since v25.1.) to define torsional stiffness more accurately. In the drop-down menu
“Torsional stiffness of the beam”, whether the beam cross-section should be considered uncracked or cracked in
torsion can be selected.
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» Uncracked in torsion: torsional stiffness is calculated as the linear torsional stiffness of the reinforced concrete
cross-section.

» Cracked in torsion: torsional stiffness accounts for the torsional resistance provided by longitudinal reinforcement
(including prestressing), stirrups, and compression diagonals, safely neglecting the concrete contribution.

The setting can be applied separately for each Design situation, giving engineers flexibility to adapt the calculation

approach depending on the limit state or load combination.

Recommendation for use: As a guideline, the option Uncracked in torsion is recommended for fully prestressed
members where the decompression condition is satisfied. In contrast, for partially prestressed beams where, under
ULS loading, the tensile stress in extreme fibers exceeds the design tensile strength of concrete (fyy), and for

reinforced concrete members, we recommend switching to the more conservative Cracked in torsion assumption.
Imperfection

Also, the value of an initial lateral imperfection can be defined separately for each design situation. There are two
options for the definition of lateral imperfection:

» Geometric imperfection — where IDEA StatiCa Beam calculates deformations due to creep and shrinkage. But
first, the Initial imperfection needs to be set. It can be a) By code — imperfection is assumed according to EN
1992-1-1, chap. 5.9 (2) as L/300 or b) User-defined.
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» Overall imperfection — resulting lateral imperfection has to be defined by user.
Inputs for lifting

Two types of lifting can be defined: vertical slings or inclined slings, each with specific calculation conditions. The

position of the lifting points must be specified in both the longitudinal and transverse directions of the beam.
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Inputs for transport

Transport refers to the scenario where the beam is loaded onto a truck with a trailer. Deformation in the Rx direction
is restrained solely by the trailer and treated as flexible support with defined stiffness. The user needs to define

parameters such as the position of the truck, properties of the trailers, and others.
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Inputs for final supports and end-of-design working life
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The static scheme for final supports and the end of the design working life is the same, with no option to define
supports in the end-of-design working life scenario. The beam is always considered simply supported at its ends.
Additionally, the beam can be laterally restrained at specified positions if desired.

Final supports are always positioned at the ends of the beam and can be represented by three types of support:
Elastomeric bearings/Forks/Bearing pads with dowels.

Loads
The "Loads" section in the tree of entities in previous design steps defines all the load cases, loads, and load factors.

In the section Lateral Stability, dynamic factors for lifting and transport phases and correct non-linear ULS
combinations for each Design situation must be defined.

X=-0397-18
- 9 |[Details -0
Data | Combinaticrs: | Analysis results i

Design member T8 beam ~

Design situations

076 2+ 106 3) | a6

Results

The advanced Lateral torsional buckling (LTB) analysis in IDEA StatiCa Beam provides (in addition to reactions,
internal forces, and deformations) an evaluation of whether the beam is at risk of collapsing due to stability issues for
each defined construction stage. In the event of a structural failure due to LTB, the calculation will not be complete,
and the user will see an error message informing them of this situation.
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The Check Settings tab allows you to define ULS code-check types for the selected member. In the Check

Positions tab, you can specify multiple section locations where detailed code checks will be performed using RCS.
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Detailed RCS checks for lateral stability are integrated directly in the Beam app (since v25.1).
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Please be aware that advanced LTB analysis only works for models created in v24.1 and higher. The calculation will
not proceed for older projects, and they must be remodeled.

Released in

, improved for detailed results and torsional stiffness definition in

Lateral torsional buckling for prefabricated beams

Lateral torsional buckling (LTB) is a stability issue that primarily affects slender members such as
prefabricated beams. To address this issue, an advanced geometrically and materially nonlinear analysis
incorporating initial imperfections is implemented in IDEA StatiCa Beam.

LTB is a stability failure that occurs in slender beams under bending, causing lateral displacement and twisting. It
typically affects long and slender prefabricated beams. Checking for LTB is crucial to prevent sudden failure, optimize
structural design, and ensure compliance with safety codes. It is essential to verify all construction stages, including

lifting and transportation. The solution is suitable for any reinforced concrete and prestressed (pre-tensioned) pre-
fabricated concrete beams.

The geometrically and materially non-linear calculation released in 24.1 can capture the mentioned effects and

provide results of internal forces including second-order effects. Calculated internal forces for selected sections
are now automatically collected and sent to RCS for detailed code-checks (available from version 25.0).
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Type of beam

©) Cast-in-situ concrete beam

© Pre-fabricated concrete beam
@ Reinforced precast beam with the option of subsequent post-tensioning

©) Prestressed precast beam with the option of subsequent post-tensioning

@ Single span beam

©) Continuous beam
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The option can be selected in the Design 1D — Data section next to the Simplified Check and Do Not Calculate
options. All necessary input belongs to the Lateral Stability section. In the case of simplified verification, only the
basic dimensions need to be entered. For advanced analysis, more detailed input is required, including construction

history, imperfections, and other parameters.

StatiCa® BEAM

Setting the analysis

Construction stages
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Each design situation requires specific inputs due to varying boundaries and times for the code-check. The times for
each design situation can be set independently from the construction stages set at the beginning. Concrete
properties, such as fy, and E,, are automatically calculated based on the specified times but can be manually
defined by the user if needed.

Torsional stiffness

In the setting, there is the option (since v25.1.) to define torsional stiffness more accurately. In the drop-down menu
“Torsional stiffness of the beam”, whether the beam cross-section should be considered uncracked or cracked in
torsion can be selected.
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» Uncracked in torsion: torsional stiffness is calculated as the linear torsional stiffness of the reinforced concrete
cross-section.

» Cracked in torsion: torsional stiffness accounts for the torsional resistance provided by longitudinal reinforcement
(including prestressing), stirrups, and compression diagonals, safely neglecting the concrete contribution.

The setting can be applied separately for each Design situation, giving engineers flexibility to adapt the calculation

approach depending on the limit state or load combination.

Recommendation for use: As a guideline, the option Uncracked in torsion is recommended for fully prestressed
members where the decompression condition is satisfied. In contrast, for partially prestressed beams where, under
ULS loading, the tensile stress in extreme fibers exceeds the design tensile strength of concrete (fyy), and for

reinforced concrete members, we recommend switching to the more conservative Cracked in torsion assumption.
Imperfection

Also, the value of an initial lateral imperfection can be defined separately for each design situation. There are two
options for the definition of lateral imperfection:

» Geometric imperfection — where IDEA StatiCa Beam calculates deformations due to creep and shrinkage. But
first, the Initial imperfection needs to be set. It can be a) By code — imperfection is assumed according to EN
1992-1-1, chap. 5.9 (2) as L/300 or b) User-defined.
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» Overall imperfection — resulting lateral imperfection has to be defined by user.
Inputs for lifting

Two types of lifting can be defined: vertical slings or inclined slings, each with specific calculation conditions. The

position of the lifting points must be specified in both the longitudinal and transverse directions of the beam.

Inclined slings

Design situations

Member history in the local time axis

IsActive| Name

> ifti 1 1
| Lifting 1 25 | — - — ]
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. B Final Supports 350
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Inputs for transport

Transport refers to the scenario where the beam is loaded onto a truck with a trailer. Deformation in the Rx direction
is restrained solely by the trailer and treated as flexible support with defined stiffness. The user needs to define

parameters such as the position of the truck, properties of the trailers, and others.

StatiCa® BeAM
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Inputs for final supports and end-of-design working life
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The static scheme for final supports and the end of the design working life is the same, with no option to define
supports in the end-of-design working life scenario. The beam is always considered simply supported at its ends.
Additionally, the beam can be laterally restrained at specified positions if desired.

Final supports are always positioned at the ends of the beam and can be represented by three types of support:
Elastomeric bearings/Forks/Bearing pads with dowels.

Loads
The "Loads" section in the tree of entities in previous design steps defines all the load cases, loads, and load factors.

In the section Lateral Stability, dynamic factors for lifting and transport phases and correct non-linear ULS
combinations for each Design situation must be defined.
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Results

The advanced Lateral torsional buckling (LTB) analysis in IDEA StatiCa Beam provides (in addition to reactions,
internal forces, and deformations) an evaluation of whether the beam is at risk of collapsing due to stability issues for
each defined construction stage. In the event of a structural failure due to LTB, the calculation will not be complete,
and the user will see an error message informing them of this situation.
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The Check Settings tab allows you to define ULS code-check types for the selected member. In the Check

Positions tab, you can specify multiple section locations where detailed code checks will be performed using RCS.
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Detailed RCS checks for lateral stability are integrated directly in the Beam app (since v25.1).
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Note

Please be aware that advanced LTB analysis only works for models created in v24.1 and higher. The calculation will
not proceed for older projects, and they must be remodeled.

Released in IDEA StatiCa version 24.1, improved for detailed results and torsional stiffness definition in IDEA StatiCa
version 25.1.

Steel Design

Enhancements in the anchoring design

Advanced anchoring design and anchors in Connection

Anchoring functionality has been enhanced with process-based selection of anchors, cast-in plates, multi-
surface anchoring, and a general anchor database for the integration of third-party anchor types, enabling
precise modeling, code-compliant checks, and safe connection design.

Find out more about the features for anchor design in IDEA SttaiCa Connection:

Anchor type selection for better understandability
Cast-in plates (Eurocode)

Anchoring on different planes

Two base-plates (operations) in one block
General anchor database
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Anchor type selection for better understandability

When defining the anchor configurations, there is now a two-step anchor selection process in IDEA StatiCa
Connection, designed to improve clarity, consistency, and user control. The new workflow separates the installation
process from the anchor type, making it easier for designers to select the correct anchoring method and ensuring a
unified experience between the Connection and Detail applications.

Anchor definition now follows a two-step logic:

1 Installation process selection — first define whether the anchor is Post-installed or Cast-in-place

2  Anchor type selection — based on the installation process, relevant anchor types become available:

o Post-installed: Threaded rod,

» Cast-in place: Washer plate (Rectangular or Circular), Hooked anchor, ,

Anchors Anchors
Installation process > Installation process ~
Anchor type Threaded rod ~ Ancher type ‘Washer plate ~
Threaded rod Washer plate
General anchor Hooked anchor

Headed stud

Reinforcement

The feature is implemented in all operations supporting anchor definition, including Base Plate and Fastener Grid or
Contact operations.

Cast-in plates (Eurocode)

IDEA StatiCa Connection introduces comprehensive support for cast-in plates anchored with headed studs and
reinforcement in IDEA StatiCa Connection. This enhancement allows designers to perform anchorage checks
directly in the application without relying on external tools. The implementation follows the provisions of EN 1992-4,

enabling verification of both tension and shear resistance for cast-in connections.

Headed studs

A device type for headed studs can be found under the Design tab. The shear force transfer is limited to the Anchors
option, with Direct stand-off only. Supported materials include ISO 13918 grades SD1 and SD2, ensuring
compatibility with standard construction practice. Headed studs are defined by diameter, material, head diameter, and
anchoring length, with visualization indicating the plate embedded in concrete.
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Material S v 4+
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Implemented design checks follow EN 1992-4 and cover the following:
» Tension
» Anchor tensile resistance: EN1992-4: 7.2.1.3
» Concrete breakout resistance of anchor in tension: EN 1992-4: 7.2.1.4
« Concrete pullout resistance: EN 1992-4: 7.2.1.5
» Concrete blowout resistance: EN 1992-4: 7.2.1.8
e Shear
« Shear resistance
« Concrete edge failure resistance: EN 1992-4: 7.2.2.5
« Concrete pryout resistance: EN 1992-4: 7.2.2.4

¢ Interaction of tensile and shear forces in concrete: EN 1992-4: Table 7.3

Reinforcement

An option for reinforcement anchorage is also introduced in the Design tab. Again, the shear force transfer is
limited to the Anchors option, with Direct stand-off only.

The only available shape is the L-bar, using materials already implemented in the concrete apps (EN 1992, ONORM
B 1992-1-1). Reinforcement properties include diameter, material, hook length, and embedment depth.
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~ Anchors

Installation process  Cast-in place w
Anchor type Reinforcement e
Diarmeter [mm] 20 -
Material B 400B w4
Depth [rmm] 200
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Design checks follow EN 1992-4 and EN 1992-1-1, covering
e Tension

« Anchor tensile resistance
+ Concrete breakout resistance of anchor in tension: EN 1992-4: 7.2.1.4

« Concrete pullout resistance: EN 1992-1-1: 8.4.4
» Shear

Shear resistance

» Concrete edge failure resistance: EN 1992-4:7.2.2.5

Concrete pryout resistance: EN 1992-4: 7.2.2.4

Interaction of tensile and shear forces in concrete: EN 1992-4: Table 7.3

Limitations: It is not possible to define different directions of specific rebars. The group of rebars, together with the
cast-in plate, can only be rotated as a whole using the rotation parameter of the base plate.

Combining headed studs and reinforcement

In case of higher load, the headed studs and reinforcement can be combined. This is practically modeled using
the Fastener Grid or Contact operation.
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The redistribution of tension and shear is among all anchors based on their stiffness. The users can‘t change the
force distribution (SCI 416).
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The checks are evaluated in line with CEB-FIP Bulletin 58, marking anchors as failed, even below 100% utilization.
The other steel component checks remain available (except anchoring). And for advanced analysis of the concrete
block with reinforcement, the model can be exported to IDEA StatiCa Detail.

For cast-in plates with headed studs and/or reinforcement, the base plate is embedded in the concrete.
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In the Materials tab, the Headed studs grade and Reinforcement material are placed in the top ribbon as well as in

the left tree when used in the model.
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Multiple base plates on one block

To model such a geometry, the workaround with the stiffening plate is no longer necessary. You have the possibility to
use the Base plate operation directly to add another set of anchors to an existing foundation block.
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To add the baseplate operation onto a stiffening member, place the baseplate at the origin of the stiffening member.
For inspiration, take a look at the sample project.

Please note that the "one node" principle still needs to be followed (i.e., when modeling, e.g., more columns
anchored to a single foundation block, the internal forces may not be correct).

Anchoring at the concrete block edge

IDEA StatiCa Connection supports anchoring to multiple concrete block surfaces, significantly extending
modeling capabilities for complex base plate configurations. Designers can now define anchors on two planes of a
single concrete block, enabling accurate representation of real-world connection details such as members anchored
at both horizontal and vertical faces.

This removes the need for time-consuming workarounds involving stiffening plates, manual cuts, or multiple block
simulations, and ensures consistent, traceable anchoring behavior across design codes. Integration with the Detail
app ensures proper concrete checks (EN, ACI, AS).
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Define the base plate on a given surface

In the Base Plate operation, you can choose between creating a new block or selecting an existing one. In case
of an existing block, there is a new option for specifying the surface. Surfaces are numbered in the same way as in

the Detail app.
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For the Fastener grid or Contact operation, a new logic has been implemented. When the referenced plate is located
on the face of the concrete block, and the operation is set to Anchors, the surface is automatically recognized and

used for the creation of the subsoil model.

molWyO-@ AT W

Production cost - 92 €

}..- -
~ B4
»  Members
»  Load effects
~ Operations
0 «  BP1
«  5P1

GRM

GRD1

Anchored to
Concrete block

[Fastener grid or Contact] Editor Copy Delete

~ Fastener grid or Contact

Fastener Anchors w
[tems count 1 |
ltern 1 5P ¥ m G

» Fasteners

~ Foundation block

Existing block w
CB1 v I

When an existing block is selected, the anchor properties (Offset, Depth, Shear force transfer, Stand-off) are

automatically reused.
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Locate the stiffening plate on the surface

There is also a new option for the Stiffening plate — its Origin can now be defined on the Existing block of concrete.
When selected, the stiffening plate is automatically placed on the selected concrete block and its surface. Location is
in the middle of the surface.
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Check of anchors

By default, the anchor checks are marked as failed due to the interaction of the base plates, which is not checked in
the Connection app.

Check of ancheors for extreme load effect

Neg (Ve Uty |Ut, Uty

5
[kM1 | [kN] | [3] [%] [3]

Status | ltem | Loads

- o Al LE1 420 326 590 649 769

Anchor groups at separafe base plates interact with each other in one concrete block. This is ouf of the scope of standards for
anchorage design. Concrete breakout in tension and concrete pryout are nof checked. Concrete edge failure is not checked.
(CEB-FIB: Bulfetin 58 - Design of anchorages in concrefe (2011) — Chapter 1.2: Figure 1.2-8 and Figure 1.2-9)

You can change this status in the Project settings and modify the Concrete breakout resistance to None. In this case,
both tension and shear reinforcement in the concrete block are assumed, and the concrete checks are not
performed.
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The steel code checks remain valid, and users can export the model to Detail for advanced concrete verification.
The software automatically redistributes forces according to anchor stiffness, compression subsoil stiffness, and load
paths, allowing engineers to investigate and validate critical load transfer conditions manually.

For the overview of the anchor types in IDEA StatiCa Detail, see the Single anchor definition article.

Safe behavior of the model in Connection

The force distribution and, therefore, the safety of the results depend heavily on engineering input. By default, all
forces are redistributed into all devices in the model, tension/shear stiffness of the anchors, compression stiffness of
the Winkler subsoil, according to their stiffnesses.

See the example, where the anchoring is modeled at two surfaces. By default, all anchors transmit tension and
shear. That assumes precise holes or fit-in holes. In a two-plane anchoring case, a horizontal force of 100 kN is
transferred as tension through anchors on the vertical face (A3, A4) and as shear through anchors on the horizontal
face (A1, A2).
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If slotted holes are applied to the horizontal anchors, shear transfer is released, doubling tension in vertical anchors.

Check of anchors for extreme load effect
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Such examples highlight the importance of the user's engineering judgement. The ideas about correct behavior
should always be critically evaluated in the most critical state. By switching the anchor groups on and off, you are
able to find out the most critical state not only for the anchor check but also for other components, obtaining correct
structural behavior.

General anchor datobase

The General Anchor Database introduces a new framework for managing and integrating third-party anchor data
within IDEA StatiCa Connection. This functionality allows expanding the range of available anchors beyond the
predefined library.
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The new system allows anchor suppliers to prepare and maintain their own anchor databases in a structured format
(.json) that can be imported into of IDEA StatiCa by the end-user. Each dataset retains
ownership on the supplier side, ensuring data accuracy and regular updates.

Remark: Currently, the .json files are not available yet. Publicly shared databases will be accessible to all users once
they have been approved and validated, supporting collaboration with leading anchor manufacturers (the list will be

published upon approval).
Import the .json file provided by the vendor in the MPRL database (under the Materials tab - MPRL).

MPRL Editor

StatiCa® mpRL Editor

Mazimize

File Import § Import Export Settings | Edit... Delete...
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File Element
2 MPRL M12
I+ Material
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I Steel sheet thickness W20
W20
I Cross-section
= M24

4 General anchor
4 Anchor vendor (1)
Anchors
Anchor Grades
Epouxy Grades

Name Anchor vendor 1 Epoxy A 48 M16
Diameter 16| mm
Hole for bolt diameter 18| mm
Nut diameter 24| mm
Diagonal nut diameter 26| mm
Height of nut 10| mm
Anchor area 201 mm2
Tensile stress area 157 mm2

Once imported, the material of the General anchors may be reviewed using the button in the top ribbon.
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The uploaded anchor types will then be available in the drop-down menu under the Post-installed anchor type. The +

button opens the library of available general anchors.
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Improvements in the design templates

Combining parametric templates and operations

By combining more parametric templates with a standard operation, the design stays still simple thanks to
parameters used in a standard connection, but can cover any geometry with an additional operation.

Many nodes in a real structure can't be covered one-to-one by a standard connection type. Designers divide these
nodes into separate connections and check them in simple tools or in Excel spreadsheets without considering their
interaction, which can cause mistakes in design.

Parametric templates can be combined with other operations

When using a parametric template, there is still an option for adding new operations, so it is possible to add a single
operation to an existing parametric template.

In this way, adding, e.g., more stiffeners to the chosen template can be easily reached.
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Another example can be a joint that is composed of different connections — some members are not considered in the
chosen template.

T PR P

~ Parameters

Widener depth [mm] 500
‘Widenerwidth [mm] 200

~ Column stiffeners v

Production cost - 150€

4 N7gs Bearn stiffener '
4 Members

~ Weld
7 B7s8 e

Weld sizing method  To capacity estimation

< B813 Material 5355 v+

4 oA R ~ Plates of manufacturing operations
¥ ULS-Set B [auto)1(1)
Material 5355 v o+
¥ ULS-Set B [auto)112)

+ ULS-Set B (auto)2(3)
+ ULS-Set B (auto)9(4)
T
¥ Cum
 STIFF1
¥ wWiD1
' STIFR2
+ STIFF3

Connecting this additional member with a standard operation is easy to do.
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Released in IDEA StatiCa version 25.0.

Combine more parametric templates in one model

To connect multiple members in one node, you can apply several parametric templates. Create your standard
connections as a parametric template, and then combine them effectively into the desired connection design of the
whole structure.
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Each applied template is now represented as a separate template header (Template 1, Template 2, etc.) in the
operations tree. Selecting a template displays its specific parameters and controls, enabling users to modify local
properties, such as bolt layouts, materials, or plate thicknesses, independently for each template.
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Global properties remain accessible under the Operations root, allowing the user to apply common material or code
parameters to the entire connection. The new structure supports mixed-template designs where individual templates
retain their parametric flexibility.
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Updated in IDEA StatiCa version 25.1.

Parametric templates in Connection Library

The Connection Library supports the use of parametric templates, significantly simplifying the workflow for
connection designers. This allows for the creation and utilization of a universal set of templates that can be
easily customized and applied to various design scenarios.
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In IDEA StatiCa Connection, users have the possibility to create connection models using parameters (relations
defined between individual entities). The parametric design allows users to design standardized connections
efficiently — read about how to work with parameters in this article.

The integration of parametric templates into the Connection Library offers a transformational approach to
connection designer workflows. It allows users to create and use a universal collection of templates that can be
effortlessly customized and deployed in different design contexts.

How does it work?

The user can upload the created connection to their company or personal set as with any design, and it can even be
done with the defined parameters. Once there is the same geometry in the project and the solution can be
repeated, the user can apply this pre-prepared design (template) with all the parameters.
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In addition, after proposing the template, it is possible to change the parameters directly in the main design
window and there is no need to go into developer mode. This user-friendly environment allows less-experienced
users to work with predefined parameters safely according to the presets of the senior designers.
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This makes further optimization very simple as there is the possibility of avoiding changing each entity one by one
when using operations.

By changing one parameter, multiple steps can be performed at once. For example, when changing the widener
width, not only the widener itself, but also all the related welds and the location of the stiffener are affected:
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The locked modifications in the property list of some manufacturing operations are disabled in such cases. However,

if the user wishes, they can break the parameters using the "explode" button, and continue with modifying
operations.

The templates to which the parameters are linked are marked with a lowercase {p}. Several parametric templates
have already been prepared and made available in the predefined design set by the IDEA StatiCa team.
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What are the benefits of parametric templates?

Universal templates: Designers can access a broad collection of parametric templates from the Connection
Library. These templates are designed to be universally applicable, providing a solid foundation for a wide range
of projects.

Parametric customization: Through the Developer tab, users can define specific parameters for each template,
allowing for a high degree of customization and flexibility in design.

Template identification: Parametric templates are easily identifiable by the symbol {p}, ensuring that users can
quickly recognize and select them for their projects.

Enhanced library filtering: The filter in the Propose window of the Connection Library enables users to efficiently
find parametric templates among the library's extensive offering.

Publication control: When a connection contains parameters, designers have the option to publish these
parametric templates to the Connection Library. This feature offers flexibility in sharing customized templates with
the broader user community or keeping them private for individual or internal use.

Impact on workfow

The inclusion of parametric templates in the Connection Library represents a significant advancement in the design

process for connection designers. This functionality simplifies the design process by providing:

Efficiency: The use of templates speeds up the design phase, allowing for quicker iterations and modifications.
Consistency: Parametric templates ensure design consistency across projects, which is crucial for maintaining
standards and quality.

Collaboration: The ability to share customized templates enhances collaboration among teams and with the
wider design community.

Customization: Designers can tailor templates to specific project requirements, enhancing design accuracy and
effectiveness.
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Released in IDEA StatiCa patch 23.1.5.

Default control sets in the Operations

The design of a connection by parameters consists of the setting of very unique parameters specific for every single
connection type on one hand. On the other hand, there are parameters that are used almost always due to common

engineering practices, such as a set of welds, fasteners, and materials.
To simplify the creation of parametric templates and to reach this setting anytime, we include these controls as
default sets in the operation root.

When you select Operations, there are, by default, the following settings:

» Weld setting: Weld sizing method and weld Material (24.0.5)

» Bolt setting: Type, Shear plane in thread, and Shear force transfer (24.1.0)

» Plates setting: Material (24.1.0)
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These controls set the specific property for the whole connection model to all operations and are shown in the
Operations root by default. They do not change the properties of the structural members, only the manufacturing

operations.

In case any of the properties related to the control is used in any parameter of the parametric template, the control
is automatically disabled. By this behavior, we prevent the possibility of influencing the same property from two

places and, thus, ruining the connection detail by loops in parameters.

As a benefit, these controls are also shown without a parametric template, enabling quick changes and unifying

properties of any connection model.
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What are the benefits?

« For the parametric template user (e.g., junior user), all operations are disabled (read-only). However, changing
the material, bolt class, or plate material is still a commonly expected action. Although, if there is a single
parameter missing in the parametric template, it makes the template unusable. Common properties such as
welds, bolts, and material can now be controlled in each parametric template using the default controls shown
under the parameters.

« Adding these controls simplifies the work of the template creator (e.g., senior user) in preparing the
parametric templates. Now, it is not necessary to manually create special parameters for modifying common
properties such as welds, bolts, and materials.

« Sometimes, you want to unify bolt grades or plates and weld material in the whole connection detail even
when the parametric template is not used. It can be easily done either by multi-selecting in the tree and editing
operations of the same type (nevertheless, in this case, it has to be done multiple times for each group of
operations separately), or it is now possible to change the requested property or just check if the same property
is used in one click.
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Released in IDEA StatiCa version 24.1.

Improvements of the predefined set

Several enhancements have been made to parametric templates created via the Wizard to improve usability,
clarity, and model consistency.

» Validation messages have been refined, only functional and relevant messages are now displayed, such as
incorrect member type, cross-section compatibility, or load definition issues.

» Message texts have also been rewritten for better readability and technical accuracy.
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» Templates now correctly retain cross-section data for cleats and stiffening members, ensuring accurate

geometry generation.

» Custom cross-sections (CSS) stored in the MPRL are included in templates and automatically applied to new

models.

« A new Workplane operation method, Intersection, allows templates to be used for members ending in both X+

and X- directions within Checkbot, with adjustable offset and positioning on the near or far edge of the related

member.
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Thanks to this new function, templates are applicable at both ends in the Checkkbot.
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Parametric templates can also be combined with each other or with standard manufacturing operations.

Released in IDEA StatiCa version 25.1.

Bulk import of templates to Connection Library

This feature allows users to efficiently upload a large number of connection design templates to the
Connection app. Enabling bulk uploads saves huge amounts of time compared to one-by-one hand
publishing.

To save a single connection design template into the Connection Library in the IDEA StatiCa Connection app, users
can use the Publish command. Design templates can be published to a Company set and Private set, and can be
standard (a compilation of design operations) or parametric (a simple list of defined parameters instead of
operations).

To batch publish design templates, you can either download the ready-to-use tool IDEA StatiCa Bulk Publisher or
prepare your own routine using Python or C# and the open API of IDEA StatiCa.

|DEA StatiCa tool for bulk import of design templates

With the IDEA StatiCa Bulk Publisher (download here), you can import a folder containing multiple Connection files
as the design templates into the Connection Library. You can also modify the provided tool to your needs using the

provided code resources.

To run the bulk import tool, you need to have ASP.NET Core installed on your computer (usually it's part of the
Windows system and the .NET framework).

The bulk import tool uses the IDEA StatiCa API. The default path to the APl is set to:
C:\Program Files\IDEA StatiCa\StatiCa 25.1\
You can change the path to the API when you install newer versions of IDEA StatiCa.

In case your Windows user settings don't let you run the .exe file, click More info and then Run anyway to open the

tool, or ask your IT admin for help.

Windows protected your PC Windows protected your PC
d an unrecognized app from i t De 5 o an jnized app from
ur PC at risk.

App:
Publisher: Unknown publisher
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To bulk publish the folder of connection models into the Connection Library set of templates, follow the steps:

* Open the IDEAStatiCaBulkPublisher.exe.

« Click Select folder and navigate to the folder containing your Connection files. The list of files appears in the
window.

B ' |DEA StatiCa Bulk Publisher = O *

IDEA StatiCa Bulk Publisher
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Stiffened beam with gussetideaCon
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« When you click Load Project items, the design data are loaded from the files. The names are automatically taken
from the Project item name of each connection model (not the file name). You can edit the names manually
during the process.
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» Select the Company or Private set, and click Publish all to upload the design templates to the Connection
Library cloud database.
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IDEA StatiCa Bulk Publisher

Set IDEA StatiCa API Path | |C:\Program Files\IDEA StatiCa\StatiCa 25,11
Sclect folder Ci\Users\AdamKozouseki Desktop\Connections for tempates n) on controller IdeaStatiCa.Connection
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» Once the process is finished, the routine screen (black) closes, and green ticks are displayed next to the uploaded
templates.
» In the Connection app, you can use the templates with the Propose function and browse them in the Manager of

Connection Library.
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Open APl import using Python and C#

Download and edit the prepared code examples from the GitHub repository to build your own import tool.

» C# section on the developer.ideastatica repository

+ Python section on the developer.ideastatica repository

When you initialize the API for the Connection app, use the publish APl endpoint to utilize the import.
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Template ~

/api/2/projects/{projectld}/connections/{connectionld}/get-template Create atemplate for the connection connectionld in the project projectid v

/api/2/projects/{projectld}/connections/{connectionld}/get-default-mapping v
Get the default mappings for the application of the connection template passed in templateToApply on connectionld in the project projectld

/api/2/projects/{projectId}/connections/{connectionld}/apply-template Apply the connection template applyTemplateParam on the connection connectionld in the project projectld A’
/api/2/projects/{projectId}/connections/{connectionld}/clear-design Clearthe design of the connection connectionld in the project projectid A
/api/2/projects/{projectId}/connections/{connectionld}/get-topology Gettopology of the connection in json format v
/api/2/projects/{projectld}/connections/{connectionId}/publish '

The APl is open, and broad options are available for importing multiple Connection designs into the Connection
Library.

Known limitations

 ltis not possible to bulk delete imported connection design templates from Connection Library sets. Only one-by-

one deletion is available in the Manage window of the Connection Library in the Connection app.

» No automated validation of connection design templates is available.

Customization of your projects

How to create and export a report to MS Word, POF or DXF files

Exporting IDEA StatiCa reports to various output file types enables users to work with these reports further or
share them in a generally acceptable format for additional project steps.

Creating areport

To create a report, start in the Report tab.
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The report can be adjusted based on your preferences — use the Report settings (top right) and Project items
settings (bottom right corner) menus. Preferences can be saved for future projects.
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How to export report to MS Word, DXF or PDF files

Once the report looks as you wish, you can directly Preview or Print the output or export it into DOC (editable
Microsoft Word document) or PDF formats. The bill of materials can be exported to an editable DXF.
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Improvements according to versions

Check also the improvements in version 23.0 in the Detailed model and loads reporting release notes article.
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Save the report settings for the upcoming projects

Report settings can now be saved as default configurations and reused across all IDEA StatiCa Connection and
Checkbot projects. Users can define preferred report parameters, language, format, scope, and detail level, once and
apply them automatically to new projects.

Every change made in the Report tab is now automatically stored in the current project’s settings. Using the Save as
Default option in Project Settings — Outputs — Report, these settings can be saved globally and applied to all newly

created projects.
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Report templates can be exported and imported. Using the Export option under the Outputs section, you can store

customized report setups, for instance, short summaries, full detailed outputs, or client-specific formats.
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The Import function allows consistent use of these configurations across teams or projects, ensuring uniform report
generation company-wide. Only the Outputs part of the settings that was exported is imported.
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Webinar recording

Watch Adam describing how to get the report in our Tackling IDEA StatiCa Connection - The basics webinar.

Saving of user-defined cross-sections to MPRL

The user defined cross sections can be saved into the MPRL library where they are then available to use in
all future projects in IDEA StatiCa Connection or IDEA StatiCa Checkbot (Steel).
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The Material and Product Range Library (MPRL) has the ability to save custom cross-sections, just like users can do
with materials and bolt assemblies. From MPRL, the cross-section is available for using in users' other projects.

The saved custom sections are available in IDEA StatiCa Connection and IDEA StatiCa Checkbot — both
applications can open the saved MPRL library.

Currently, the user can save the rolled, composed, welded, thin-walled, timber, and general cross-sections. To save
the paired rolled, I-cuts (T), a workaround is necessary (see below).

Definition of o custom/parametric cross-section

The layout of the library of cross-sections merges rolled cross-sections and standard and parametric/custom sections
together.

As an example, the definition of a Rolled Angle is presented.
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First, the standard section is selected. Using the arrow button, the section can be changed to another one from the
library of angles.
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The custom section is displayed in the Materials tab.
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Saving a library section into the MPRL

The custom section can be saved into the MPRL using the button in the top ribbon.
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The name of the cross-section can be adjusted and saved to a selected/created table in the MPRL.

Name L100/9

Table Custom L v  +

Save to MPRL

@



https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/b7e4569d-07c0-483b-a7a1-9e874728c3a2/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%204.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/b7e4569d-07c0-483b-a7a1-9e874728c3a2/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%204.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/b7e4569d-07c0-483b-a7a1-9e874728c3a2/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%204.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/00fce9c3-f9f6-40ef-ba64-756d04a3b64e/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%205.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/00fce9c3-f9f6-40ef-ba64-756d04a3b64e/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%205.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/00fce9c3-f9f6-40ef-ba64-756d04a3b64e/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%205.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/a6c7498e-d1f0-46e5-8da4-4b520b2de0b8/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%206.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/a6c7498e-d1f0-46e5-8da4-4b520b2de0b8/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%206.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/a6c7498e-d1f0-46e5-8da4-4b520b2de0b8/Saving%20of%20user-defined%20cross-sections%20to%20MPRL%206.png

In the MPRL, the custom L (100/9) is saved to the selected location.
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Saving a general cross-section into the MPRL

It is also possible to save the custom cross-section created in the into your MPRL (since
version 25.0.3).

The general cross-section can be defined in the Editor, which can be opened from the cross-section library.

General

Rolled Welded, Compesed Cold-formed Timber

I J

Nami

General Steel section

In Materials, save the general section into your MPRL.
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These sections are saved together in the dedicated place in the MPRL under welded sections.
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Limitations
» Saving the compounded (paired) sections: 21, 2Uc, 2Uo, 2Lt, 2Lu, Box 2i, Box 2U, Box 2L, Box 4L is not available

at the moment.
The suggested workaround is to build these as a general steel cross-section.

» Saving concrete sections is not available at the moment.
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Loading a section from the MPRL

In a new Connection or Checkbot project, you can load the previously saved custom cross-sections from the MPRL

using the standard cross-section library.

[[=]=F=] StatiCa*® cONNECTION

DESIGN CHECK  REPORT  MATERIALS DEVELOPER

The shape selector includes a Custom section, where only custom shapes stored in the MPRL under certain types
are available. Note that custom tables are also available in All and can be marked as Favorites.

Exporting and importing cross-sections from/to the MPRL

The direct export/import of cross-sections from/to the MPRL is not currently available.

To share the entire custom shapes library, you can share the following file, which can be copied to another computer
(to the same location).

%AppData%\IDEA_RS\user_mprl_v2.sqlite
Released in , updated in

Regional improvements

Regional improvements in 25.]

IDEA StatiCa 25.1's release extends language support (Croatian, Ukrainian, Bulgarian, traditional Chinese),
adds Indian Standard anchorage checks, introduces WT sections from AISC v16.0, and implements ACI 318-
25, enhancing code compliance, usability, and design efficiency across global markets.

The major regional improvements of version 25.1 are:
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Implementation of ACI 318-25 (AISC)
Anchorage checks in the Indian Standard (IS)

New languages — Bulgarian, Croatian, Ukrainian, Traditional Chinese

WT sections added to the library (AISC)
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IDEA StatiCa Connection introduces WT sections from the AISC v16.0 database, significantly improving workflows
for engineers designing with rolled T profiles. A new cross-section type for rolled T sections has been added in the
Cross-Section Navigator, clearly separating two groups: T sections cut from I-shapes (e.g., ¥2 W40x277) and rolled

WT sections directly available from the database.
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The new dialog for rolled T sections enables users to select a WT shape, adjust geometry if needed, rename the
section, and assign materials, removing the need to manually derive WT profiles from W sections.
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To enhance usability in connection design, the Cleat (clip angle) cross-section library is now filtered to show only
applicable L-type and T-type profiles. WT sections can be chosen directly from the database and set as the default
option in Project settings under Design — General: Cleat Section Library.
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Project settings

Design code 2= ~ General

Search in Settings Q Weld size indication method Throat thickness ~

Beamn resistance for initial operation's design [%] 400

~  Materials Manufacturing preference Bolted e
Material defaults Max nurnber of finplate bolt rows “
~ Calculation Cleat section library
Analysis
Checks * Autodesign
Model Welds: Overstrength factor 14
~ Design Welds: Target capacity utilization 0.9
General Bolts: Target capacity utilization 0.9

This eliminates manual workarounds, ensures consistency with American labeling practices, and improves accuracy
in calculating dimensions and weights, particularly for clip angle designs.

Implementation of ACI 318-25 (AISC)

The ACI 318-25 standard has been implemented in IDEA StatiCa Connection and Member applications, extending
the range of available concrete design codes for users working under AISC frameworks.
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Code versions can be defined during project creation in the wizard. Currently implemented codes for AISC users:
« AISC

» AISC 360-10/ 360-16 / 360-22 (LRFD)
» AISC 360-10/ 360-16 / 360-22 (ASD)

« ACI:


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/842dbe24-3221-4385-846a-aaf7e2a1e913/25-1-WTsections%203.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/842dbe24-3221-4385-846a-aaf7e2a1e913/25-1-WTsections%203.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/842dbe24-3221-4385-846a-aaf7e2a1e913/25-1-WTsections%203.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/0d7a301d-c4c2-4c5d-ab26-6567594d2655/25-1-ACI-318-25%201.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/0d7a301d-c4c2-4c5d-ab26-6567594d2655/25-1-ACI-318-25%201.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/0d7a301d-c4c2-4c5d-ab26-6567594d2655/25-1-ACI-318-25%201.png

+ ACI 318-14 /ACI 318-19 / ACI 318-25

This flexibility allows users to combine different AISC and ACI versions in a single project according to specific design
or contractual requirements.

~ General

Marne

Descnption

Design code E v

Steel code edition AISC 360-16 (LRFD) b

Concrete code edition ACI 318-14 o
ACI 318-25
ACl 318-19
ACI 318-14

The steel/concrete code edition can also be adjusted later in the Project Info dialog. The same options are available
in Checkbot.

COMNT

~ Project item

Mame COMT

Description

Steel code edition AISC 360-22 (LEFD) w
Concrete code edition | ACI 318-23 w
Analysis type Stress, strain w
Report notes +

The update incorporates new factors in Project settings and modifies several checks in accordance with ACI 318-25
provisions, as documented in the corresponding U.S. code references.
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Project settings

Design code i — ~ LRFD - Resistance factors ¢
Search in Settings Q Tensile and shear strength - bolts Q.75
Cormnbined tensile and shear strength - bolts 0.75
~  Materials Bearing at bolt holes 0.73
Material defaults Fillet welds 0.75
> Calculation Material resistance factor 08
Analysi
nalysts Slip resistant joint 1
Checks

Strength reduction factor for anchors in tension 0.7

Model
. Strength modification facter Ya for anchors in tension 1
~  Design
Strength reduction factor for anchors in shear 0.65
General
Fire Strength modification factor Ja for anchors in shear 1
Code references selected by the user are automatically reflected in generated reports, ensuring traceability and
compliance with the latest standards.

Check of anchors for extreme load effect

Status |Item |Grade  |Loads | |V $Vcbg |$¥p (UL, (UL, U | §raing
[kM] [kM] [kM] [kM] [%] [%] [%]
=] @ a1 s/8A35-1LE1 00 42 832 4715 00 32 192 ®

Anchor tensile resistance (AC| 318-25-17.6.1)

- b

OGNy = Aeen-fua= 844 kN = Ny= 00 kN

Where:
> ¢ =070 — resistance factor

A,y =146 mm? —tensile stress area

_fm =827 4 MPa - specified tensile strength of anchor steel:

Anchorage checks in the Indian Standard (15)

IDEA StatiCa Connection introduces anchorage checks according to the Indian Standard. This enhancement
implements the new IS 1946 (Part 2):2025 and IS 1946 (Part 3):2025 provisions, enabling designers to perform
anchorage verification directly within the software.
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Supported anchor types include post-installed threaded rods and cast-in washer plate anchors, with relevant

parameters integrated into the Project settings for consistent application across designs. This closes a long-standing

gap where only steel checks were available under the Indian code, requiring users to depend on external tools.

Project settings

Design code

Search in Settings

~  Materials
Material defaults
~ Calculation
Analysis
Checks
Model
~ Design
General
Fire
~ Loads
Load extremes limits
~ Cost
User preferences
Cost defaults
~ Qutputs
Report
IFC export

! T O~

~ Analysis
Stop at limit strain
GMNA for hollow section connections
GMMNA for all connections
Detailing
Local deformation check

Plate and weld clash check

-

-

-

Cancrete breakout resistance Both ~
Concrete in compression check IS 800:2007 - 7.4 ~
Coefficient of friction pf - preloaded bolts [-]  0.30
~ Code factors
¥ mi 1.1
yml 1.25
¥ mf 1.25
¥y mb 1.25
Rl 1.25
Yo 15
v inst 1.2
~ Concrete block
Anchor length for stiffness calculation [d] i
Coefficient of friction - concrete [-] 025
Cracked concrete t

Certain checks remain outside the current implementation scope, including pull-out failure, combined pull-out and

concrete failure, splitting, concrete blow-out, and concrete pry-out failures. By focusing on the most commonly

applied anchorage scenarios, this release provides a reliable and code-compliant solution for connection designers

while laying the groundwork for broader coverage in future updates.
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New languages - Bulgarian, Croatian, Ukrainian, Traditional Chinese

IDEA StatiCa extends the language support to Croatian, Ukrainian, Bulgarian, and Traditional Chinese. Structural

engineers and connection designers in these regions can now work directly in their native language, improving the

user experience when designing projects and generating reports.

The language can be set in the Preferences under Localization.

Preferences

Search in Settings Q ~ Localization

~ Customization
Localization

~  New project defaults
Initial settings

~  Presentation units

Language  English (UK}

Logo Englih (US)
English (UK}

Ceitina

Main
R Mederlands
Material
Frangais
Results
. B Deutsch
~ Application units
. . Magyar
New entity rounding
. Italiano
Controller increments
. Polski
~  Graphic
Romana
Colors
Slovencina
Results presentation
Espaficl
30 scene
Pyccrmii

~ Advanced settings

Developer mode

Portugués (BR)

YrpaiHcexa
Hrvatski

Brarapcks

different from the application language.

« (eneral
Report language
Drawings - model

Drawings - results

YrpaiHceka

Hrvatski

Brarapckm

Localization settings

LLEEEILLAD

Formulas X :_n —
Explanations X = H
Bill of material X e
Cost estimation X H

Picture colors

Accuracy of the results, safety of the project

]

The language can be changed for the report generation only, in case the user needs to create a report in a language
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Smooth results with precise meshing

As a result of the continuous research of our solver team, we are always bringing big improvements in mesh
generation for the finite element model in the Connection and Member applications. The mesher now gives
smoother and, therefore, more precise results.

Using the mesher CM2 MeshTools SDK, which means applying the latest meshing algorithms, provides a smooth

mesh structure.

We have also programmed the newest mesh generation rules to ensure better distribution in all plates. Connections
composed of splice and backing plates, intermediate stiffening members, or stiffening plates used as custom end
plates are tuned for even higher precision of analysis and match better with other parts of the connection.

Version 22.1.5 Version 23.0
(Splice vs backing plate) (Splice vs backing plate)
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Plus, the default values for the mesh settings, such as the minimal size of elements and the number of elements on
plates, are refined in the Code setup.
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Roundings:
¥ Model and mesh Divide arc segment by
Default length of standard member [h] 125 20 degre es
Default length of member with hollow section [h] 125
Division of surface of the biggest circular hollow member 64

Division of arc of rectangular hollow member 3

l Number of elements on biggest member web or flange 12 I

Number of elements on biggest web of RHS member 16
I Number of elements on individual plates 20 I
Number of analysis iterations 25
Divergent iterations count 3
l Minimal size of element [mm] B_I
Maximal size of element [mm)] 50
Number of buckling modes 6 -
: Edge division:
Reset Ml Save

increased to 12

Released in IDEA StatiCa version 23.0.

Changes in the mesh of CHS members

The calculation model for circular hollow sections (CHS) is refined to improve numerical accuracy and result
consistency. The setting for the minimal finite element size is available in Project settings, allowing users to enforce

square meshing, even for small tube diameters (D < 160 mm).

Project settings

Design code - d * Model
Search in Settings Q Default length of standard member [h] 1.25
Default length of member with hollow section [h] 1.25

~  Materials Division of surface of the biggest circular hollow member 64
Material defaults Division of arc of rectangular hollow member 3

~ Calculation
Analysis * Mesh
Checks MNumber of elements on biggest member web or flange 12
Model Mumber of elements on biggest web of RH5 member 16

~  Design Mumber of elements on individual plates 20
General Pinimal size of element [mm] 8
Fire Minimal size of element of circular hollow section [mm] 2 I

~ —
Loads Maximal size of element [mm] 50
Load extremes limits

~ Cost ~ Solver
User preferences MNumber of analysis iterations 25
Cost defaults Divergent iterations count 3

~ OQutputs Number of buckling modes 6
Report
IFC export

1] 5 | sae |

This adjustment removes any limitations where smaller diameters generated rectangular elements, which could lead
to slightly unconservative results.
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By standardizing the mesh pattern across all CHS geometries, this approach delivers more stable and realistic
stress and deformation outputs. Smaller tubes now exhibit behavior consistent with reference curves, ensuring

that the predicted resistances remain within safe, code-compliant limits.

Relationship between CBFEM and Analytical AISC CHS X, 5355, 60°, load me;: 0, n: -0.45, slope is lin_reg
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Released in IDEA StatiCa version 25.1.

Updated CBFEM solver

The following article details the improvements to the CBFEM solver for IDEA StatiCa Connection and
Member applications. The cross-section deformations of hollow sections and numerical iterations of the
calculation are covered.

The computational solver is the heart of CBFEM.
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We are constantly improving and refining this numerical method. In version 21, we completed several years of
development in the area of geometric nonlinearity and large deformations, including initial imperfections (GMNIA).
This allowed us to move the Member application from beta to live.

Wherever the member assessments in their 3D FEA program are not enough for our users, Member is now available
to them. The elements are completely modeled including the end connections now, which is beneficial for the
designer and frees them from the necessity of estimating the end connection effects on the load capacity and the
stability loss. Member can deal with the influence of transverse and longitudinal stiffeners, openings, changes in the
cross-section height, but also with the influence of connected secondary members. The effect of torsion and warping
is not a problem for this method.

At the same time, the GMNIA method significantly serves to refine the connection models in the Connection app. It is
now used in all hollow cross-section connections — circular and rectangular pipes. According to standards, pipe joints
are assessed according to empirical formulas, the validity of which is limited to certain geometric conditions. The
compliance of these formulas with reality is quite questionable, especially at the edges of the validity intervals. The
improved GMNIA method shows very good compliance with standard formulas, especially in the middle parts of the
validity intervals. In the marginal ones, it was thoroughly validated against higher mathematical models (ABAQUS)
and physical experiments.

Every change in the numerical model necessarily brings a change in the results. This is also reflected in version 21,

and in the vast majority of cases, it differs within percentage units.

Moreover, the model improvement also manifests in significant acceleration of the calculation, in the range of up to
30%.

Released in IDEA StatiCa version 21.0.

GMNIA solver

The solver used for the hollow section joints in IDEA StatiCa Connection and also for GMNIA in IDEA StatiCa
Member was improved. Now, it contains a nonlinear formulation of not only shell elements (which was already

present in previous versions) but also of links and constraints used in components, such as bolts or welds.

The model of the connection is greatly improved by the insertion of a condensed superelement. This element is
added behind the member end and has the same properties as the elastic shell model of the member. It is just one
element but it allows any elastic deformation and stress to develop in the member ends. Because of this, the part of
the member consisting of shell elements may be shorter and still even improve the model behavior.

End section

Multipoint

constraints
Condensed

superelement

Connection point
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A condensed superelement has been added at member ends

This allows shortening the part of the model where shell elements are used and still increases the precision of the
model. This results in fewer elements in the model, leading to faster calculation time and visualization of the results.

Cross-section deformations at the end of the shell model

This is the main reason the change was made. The cross-section may deform at the ends of a model consisting of
shell elements. Joints of hollow sections require relatively long members — up to 10 times cross-section diameter. By
introducing the condensed superelement behind the part of the model consisting of shell elements, the calculation is
much faster with the same precision.

-500.0

Released in IDEA StatiCa version 21.0.

Shell bending resistance reduced for hollow sections (imperfections)

Load resistances of hollow section joints in the codes are determined by the Failure Mode Method, which uses curve-
fitting models determined from experiments and advanced numerical models. The real structure contains initial
imperfections and residual stresses, which are not captured by shell models in IDEA StatiCa Connection. To achieve
closer compliance with the results of codes, the influence of residual stress and initial imperfections was introduced in
IDEA StatiCa models by reducing the bending resistance of shells of hollow sections with a high D/(2t) ratio.

These combined changes allowed us to achieve close compliance with the results of the Failure Mode Method
contained in design codes.
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Released in IDEA StatiCa version 21.0.

Stepped calculation for GMNIA in Member

The parameter, Number of load steps for GMNIA analysis, has been added to Project settings in Member to
improve stability and safety in nonlinear member calculations. The total load is divided into incremental steps (default
10), reducing the risk of the solver converging to an unintended stable branch of the load—deformation curve. This
stepped approach ensures smoother load progression, more accurate equilibrium tracking, and safer prediction of
ultimate resistance in geometrically and materially nonlinear analyses.

Project settings
Design code - o v Analysis
Search in Settings Q limit sfrain
Mumber of load steps "d
~  Materials T B
. Divides the total load proportionally across the specified
Material defaults Fri load steps in GMNIA analysis. Increasing the number of
~ Calculation steps helps prevent convergence to an unintended
Analysis ~ Cg stable solution
Checks ¥ MO 1
Madel y M1 1
~ Design ¥y M2 1.25
General e 15
Fire ylnst 12
y M3 1.25
v M.fi 1
y Mu 1.1

~ Concrete block

Anchor length for stiffness calculation [d] 8

15~ | s |

Released in IDEA StatiCa version 25.1.
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Steel pins

Pins are widely used in all kinds of steel structures, typically connecting bracing, diagonal, rod, bar element,
or other structural members that transfer tension and compression forces. Such a connector type is a ready
solution available in the IDEA StatiCa Connection app.

Pins can be used for modeling pin connections as well as help in cases where a one-bolt connection doesn't meet
the requirement in EN 1993-1-8, 3.13.1 (2) and has to be checked as a beam element with bending — pin.

How to model a pin

There is a Pin type of fastener within the operation Fastener grid and Contact. When Pin is selected, the count of
items is automatically changed to three, which is the minimum number of connected plates.

The pin can also be designed as Replaceable, which governs the used checks according to code.

GRD3 [Fastener grid or Contact] Editor Copy Delete

¥ Fastener grid or Contact

Fastener

Pin
ltems count 3 ]
SP9

ltem 1 v 3 ﬂu
Item 2 SP5 v 3 ﬂu
ltem 3 SP10 v = Eu

¥ Fasteners

Type D24 5 460 N/NL v

+

Origin [mm] oo
Rows [mm] 0
Positions [mm] 50

Replaceable ]

A member connected by a pin must have the model type N-Vy-Vz specified, otherwise, the analysis leads to a
singularity.

The contact between plates is created automatically if the distance between connected parallel plates is less than 2
mm. If the gap is bigger than 2 mm, the contact is not created.

Pins in the project material database

The geometric parameters of a pin (pin diameter, material, hole size, pin head...) can be defined in the Materials tab
similarly to bolt assemblies. The diameter of a pin can be selected from the predefined material library.

Structural steel material (e.g., S355) is used as the default material for pins. In case a steel bolt material (e.g., 8.8)
or any other type of material needs to be defined for pins, it can be done by editing the properties of added structural
steel material (f,, etc.).
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Edit

4 Cross-sections

¥ General
1- CONT (HEA140) Name —
4- CHS88.9/5.0
4 Materials D20 Y Properties
S 355 (Steel) D24 Diameter [mm] 24
5335 (Weld) D27 Hale diameter [mm] 26
8.8 (Bolt grade) D30 Pin cap v
C25/30 (Concrete) D36 Pin cap diameter [mm] 48
4 Boltassemblies Pin cap thickness [mm] 3

Mises ¥ Material

A Pin cap can be turned on, but it doesn't influence the checks or analysis, only the visual presentation of pins in the
3D scene.

Code checks of pinned connections

Checks are provided according to EN 1993-1-8, 3.13.2.

Table 3.10: Design criteria for pin connections

Failure mode Design requirements
Shear resistance of the pin Fira =0,64f=/np = Fima
Bearing resistance of the plate and the pin Foma —15tdfiine > Fom
If the pin is intended to be replaceable this _
requirement should also be satisfied. Fodser =06tdfy/pss 2 Fordser
Bending resistance of the pin M S 1SWafno = Mam
If the pin is intended to be replaceable this
Mga- = f S

requirement should also be satisfied. Midser 0.8 Wetbip/pasoer 2 Maser

. o M, T [Fol
Combined shear and bending resistance of the pin — | 4 —] =1

MRd F\',R.n‘

d 15 the diameter of the pm;,

I 15 the lower of the design strengths of the pin and the connected part;
Jaz 15 the ultimate tensile strength of the pin;

S 15 the yield strength of the pin;

t 15 the thickness of the connected part;

A 15 the cross-sectional area of a pin.

If the pin is set as replaceable, different checks are used, according to Table 3.10 and Equation 3.14.
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If the pin 15 mtended to be replaceable, m addition to the provisions given in 3.13.1 to 3.13.2, the
contact bearing stress should satisfy:

oz fura ~(3.19)

where:

E Fry,o (do —d)

onpa= 0.591 .. (3.15
hEd FEP ( )
fuma = 2,55/ Pt6 e -.(3.16)
where:

d 1s the diameter of the pimn;
do is the diameter of the pin hole;

FEd.r 15 the design value of the force to be transferred in bearing, under the characteristic load
combination for serviceability limit states.

When the fire resistance analysis type is performed, the replaceable setting of used pins is ignored, and all pins in
the model are checked as non-replaceable.

Pins in the results and report

There is a check tab for pins with detailed results and code equations listed in the Check tab. Also, the bending
moment diagram for the pin is displayed along with the stress/strain in the connected plate.

analysis  Plates [JERER weids

Check of pins for extreme load effect

Loads | Fuea
[kN]

Mey
lkNm]

ut,
%]

Ut,
(%]

Utg,
[%]

Mgy
[kNm]

Fhllﬂ

r\llm |
[knl]

[kN]

Status | ltem  Grade Detailing

E | o ‘ P1 ‘ D245 460 N/NL‘ LE1 ‘ 56.6 |O‘B ‘ ni3 |127‘8 ‘0‘9 ‘7&3 | 66.9 ‘ 68.0 | o

Shear resistance check (EN 1993-1-8 — Table 3.10)
Fopa="2L— 1173 = Fopi= 566 W
Where:
A=452mm? - Cross-seclional area of the pin
fup =540.0WPa - Ulimate tensile strengih of the pin
1 =125 — Safety factor

W [enm]

750

All relevant input data and result data of pins are included in the report.
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Bolts / Pins

Diameter fy i Gross area
L [mm] [MPa] [MPa] [mm?]
D24 § 355 24 355.0 490.0 452
Pins
a Fved Meq Fyga Fpra Mgg Uty U, Uty i
Item Grade [FC] Loads N1 kN N1 Tk KN [%] ] 1] Detailing  Status
P1 D24 5 355 0 LE1 55.0 0.4 1064 1534 07 TIT 609 638 OK oK

Symbol explanation

] Temperature

FuEd Maximum shear force in the pin

Mgq Maximum bending moment in the pin
Fyra Shear resistance of the pin

Fira Eearing resistance of the plate and the pin
Mgy Bending resistance of the pin

Ut Utilization in shear

Uty Utilization in bending

Uty Utilization in combined shear and bending

Detailing checks for pinned connections

Basic detailing checks are provided according to Table 3.9 — type A. For finding the edge distances "a" and "c",
identical logic is used as the one used for determining the (dependent on vector direction).

Table 3.9: Geometrical requirements for pin ended members

Type A: Given thickness t

The CBFEM analytical model of a pin

Pins in CBFEM are modeled as linear elastic beam elements. The pin model is implemented in such a way that
individual plates are not connected in the direction of the pin axis, and, thus, no normal force is generated in it.

Only shear force and bending moment are active.

In the Connection app, the forces are applied to the pin as point loads in the axis of connected plates, and the
bending moment diagram in a pin has a simplified linear shape compared to the analytical model in the Eurocode.
Internal forces in the pin are evaluated and presented in a quarter of the inner plate thickness, which ensures that
shear force and bending moment maximum values used for the code-checks are identical to extreme values from

the analytical Eurocode model.
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EN - analytical model IDEA Connection

Note: Pins are available for Eurocode (EN) only.

Released in IDEA StatiCa version 24.0.

Buckling calculation of models with pins

The buckling analysis method for pinned connections has been refined to deliver more realistic and less
conservative results. The updated formulation in version 25.1 more accurately represents the rotational stiffness and
boundary conditions of pinned joints, aligning the calculated buckling behavior with that of equivalent bolted
configurations. This improvement ensures a closer correlation between analytical prediction and physical
performance, enhancing the reliability of stability assessments in models containing pins.

Local buckling of joint

Local buckling of joint

Loads |Shape |Factor
Loads | Shape | Factor

> |LE1 1 17.55
> LE1 1 223

18.14

2
3
4 22.90
5
6

2
3
4 6.63
5
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r
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1
1
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Released in IDEA StatiCa version 25.1.
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Connection analysis 0% or doesn't reach 100%

There could be several reasons for calculations failing, stopping, not completing and showing result of
Analysis 0%, a value below 100%, or large deformations. The analysis engine detects these conditions and
ensures users can see the potential sources of these incomplete or unstable results.

Analysis may also stop because of a singularity. Read more about singularities in \What is the singularity warning.

Stop at limit strain

In the Code setup, there is an option to activate the Stop at limit strain feature. If this is turned on, the analysis
halts when the capacity of any part of the connection (e.g., a plate, a weld, etc.) is reached. In case the connection is
overloaded, the analysis stops before the inputted load effects are fully applied and the actual percentage of used
loads is displayed.

StatiCa® CONNECTION untitled
Cotcucs poscary's sstimatss [ s e
CON1 - e Undo B e E i S?’B o, ' e s
EIN ) @ = | - o % @ s FE OE T
EPS ST CD DR New Copy | Members Plates LCS | New Gallery Creste Manager | Code falculate Overall | Settings Loadsin  Leads- | XS Connection XLS | Member Load Operatior
(5] save setup check equilibium percentage | Import  Import  Export

Analysis 6523 Code and calculation settings =

Plates
¥ Analysis and checks

Bolts 1399 > 100%
Welds 082 < 100% Stop at limit strain O
Bucking  Not calculated Geometrical nonlinearity (GMNA)
Detailing
Concrete breakout resistance Both -
Local deformation check
- Pretension force factor k [] 010
Friction coefficient in slip-resistance [-] 030
¥ Partial safety factors
¥ MO 1
yMmi 1
y M2 125
b - ve 15
. . y Inst 12
L— ){ ym2 125

4

/ ¥ Concrete block
Anchor length for stiffness calculation [d] 8
Joint coefficient j 067
Effective area - influence of mesh size 01
Friction coefficient - concrete 0.25
acc 1
Cracked concrete

¥ Check settings
Limit plastic strain [%] 50
T lex joint

When the joint model is very complex, the default capacity of the finite element analysis might not be sufficient,
resulting in the analysis 0%. In such a case, the calculation capacity can be adjusted to enable the analysis to be

completed.

In the Code setup, raise the values of the Number of analysis iterations from default value 25 to higher (e.g., 50)
and the Divergent iterations count from default value 3 to higher (e.g., 5). This adds to the calculation capacity but
also results in the calculation taking longer.
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Geometrical nonlinearity (GMNA)

GMNA means advanced geometrically nonlinear analysis, which provides more precise results for models mainly
with hollow section members. The GMNA solver is used only when the bearing member has a hollow section. GMNA

analysis can be turned on/off in the Code setup.

Note: If the bearing member is not a hollow section, the GMNA solver is disabled for the analysis of the whole
connection model regardless of the settings in the code setup (GMNA on or off).

When the connection is overloaded, the hollow sections might lose stability, which results in a break of the analysis at

the current percentage of applied loads.
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By disabling the GMNA in the Code setup, the analysis finishes with 100%, revealing the failure of the hollow section
and other parts of the connections.
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Unstable analysis model (friction)

The CBFEM model in IDEA StatiCa can not directly calculate and code-check friction between plates when modeling
a connection based on friction and preloaded bolts, such as a clamp connection.

In such a connection, where only tension/compression force is applied and transferred via contact (compression-

only), there is a small prying shear force generated. Since friction is not taken into account and, thus, the shear force
is not transferred, the model is unstable.
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In this case, it is necessary to add a "utility" weld in order to deal with the small shear force. For this, a Partial weld
with Offset can be used. The analysis can then be finished, while the impact of the utility weld on the model behavior
is negligible.
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Cut of hollow sections

When the operation Cut and its cutting method Mitre cut is used to cut and weld members with circular hollow
sections, sometimes you the analysis is not done, resulting in analysis 0%.
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4 Operations

This is due to the alignment of 1D elements of the connected members. Having different angles or sizes, the
operation may not be able to create the butt weld needed for the analysis.
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In such a case, change the value of a - Rotation for one of the connected members so that the elements are aligned

and the butt weld is created. The butt weld is represented by a yellow line visible when the 3D screen is switched to

transparent mode.

¥ Properties

Cross-section 6 - RO114.3X7.1 v

Mirror Y

Mirror Z
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Connected by End
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Offsetey [mm] 0
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Align In node v
¥ Model

Model type N-Vy-Vz-Mx-My-Mz v

Forces in Node v

Material properties are 0 (zero)

If a material property is filled with O (zero) or some non-acceptable value and this material is used in the project, the

finite element model can not be calculated, and the analysis stops at 0%. This can be a property of a cross-section,

steel material, bolt grade, etc.

Material parameters can be edited in the Materials tab, or possibly imported with a 0 value via a BIM link or CSV file

(MPRL database).
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The deformation exceeds Tm

A warning system for excessive deformations improves the model stability assessment. The overall results display a
warning when large displacements over 1 m are detected, even if all code checks formally pass. This immediately
alerts to a potential instability or unrealistic structural behavior without the need to manually review deformation
results in the Check tab.

Analysis o 1000%
Plates o 00 <50%
Loc. deformation o 0.0 < 3%
Pins & 804 < 100%
Welds & 161 < 100%

Buckling '
Analysis . The deformation exceeds 1m.

Released in IDEA StatiCa version 25.1.
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BIM and Checkbot

Checkbot workflows

Checkbot - bulk BIM workflows

Checkbot is an IDEA StatiCa application that manages and synchronizes structural details imported to IDEA
StatiCa from other programs. Checkbot as a structural data hub makes sure that you can work with all of your
steel elements from other applications like Axis VM, Scia Engineer, Revit, or Tekla.

IDEA StatiCa Checkbot manages your and gives you:

» Aclear list of all imported items, including status checked/not checked

» 3D visualization of imported members and loads

» A conversion table for materials and cross-sections

» Load combinations management

The tool's major advantage is that it understands not only the geometry of the original structure but, more importantly,
the loading and internal forces resulting from the analysis. Every engineer who transforms internal forces from one

analysis to another understands how tricky it can be to keep all the forces in the proper coordinate system. Checkbot
can do that for hundreds of load combinations and tens of different tools originating from any supported software.

Different ways of importing datao into Checkbot

BIM Links

Checkbot works as a stand-alone application, allowing users to open any structural design using BIM links directly in
third-party software. The import command bar slightly differs depending on whether the source program is a CAD or
FEA (finite element analysis software) type. You can always check for steel CAD/FEA
software, plus their known limitations, and see a list of

Following step-by-step tutorials, you will learn how to design and code-check your connections and members using
the BIM link between IDEA StatiCa and other software.

e ... and more

When a Checkbot project is created utilizing the BIM link, the nodes and members need to be chosen to import
connections or members.
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Another way of importing data from CAD/FEA software is provided using IDEA Open Model (IOM). It also enables
the importing and processing of widely used Structural Analysis Format (SAF). An SAF file can be exported from
SCIA Engineer, Dlubal software, FEM-Design, SOFiSTiK, Risa 3D, FRILO, Allplan, AxisVM, ConSteel, and many

others.
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Importing connections/members
» Connection — imports only a selected node and connected members into the Checkbot application.
« Member (analysis software only) — imports selected nodes and beams, which are fundamental for verification in

the application IDEA StatiCa Member.
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Conversion

When a cross-section or a material is not recognized automatically during import, a new conversion tab appears to
manually assign it from our section/material library. These pairs are then saved for future use within your user

account and, therefore, do not need to be defined again.

Conversion

Type Cross-sections Item
Imported ltem Assigned item .
. ¥ Origin
Cross-sections LU 80/60/7/7/3 LBOXE0KT

Original name
Assigned name

= Steel Code
Link

Concrete pate

Source project

Bolt grade
Bolt assemblies
Reinforcement

Welds

= O & =f

Pins

ECE T

All materials used in Checkbot are listed in the Materials tab. All imported materials and cross-sections are disabled

for making any changes. To modify their parameters, a copy needs to be created.
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The conversion tab is saved for each design code in a separate .XML file in the following folder:
C:\Users\YOURUSERNAME\AppData\Local\ldeaStatiCa
Here, the conversion files can be modified manually, deleted completely, backed up, or shared with other users.

Numbering and local coordinate system

The numbering and local coordinate system of members in Checkbot and in third-party software might be different.
Although Checkbot is based on a load-mapping algorithm, there is no need to be worried. Checkbot recognizes and

identifies the corresponding members and reliably assigns the correct load effects to them.

How to work with Checkbot

Load configuration

The Load configurator displays the imported load cases and load combinations. The first column lists all the Load
cases and Combinations imported from the linked FEA model. The second column shows the result classes used for

the Checkbot project.

Imported load effects can be assigned to Result classes. Result classes are meant to sort load effects to specific
groups, which can simplify and speed up the design process. Result classes can be created using the "+" icon and

removed with a right-click.

The load configurator allows you to activate the evaluation of critical effects in complex structures. This feature
selects load cases and combinations with maximum and minimum load effects taking into account the stresses in the
top and bottom fibers of the cross section to speed up the code-check calculations.
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Furthermore, the third column displays detailed descriptions of the currently selected entity.

Load configurator
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Any Load case or Combination can be assigned under a Result class by dragging it from the first column under the
appropriate Result class in the second column. Result classes can be added using the "+" icon and removed with a
right-click of the mouse.
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A Result class can be assigned to any given Design item using the drop-down menu in the project item properties.
After a different Result class is selected, the Load update button can be used to generate Load effects for the project
item based on the newly selected Result class. In case the project item has already been calculated, this action will
delete the old results.

I N8 [Connection]

¥ Properties
Mame Ma
Mode 100
Connected members EBE5, BS
Connection point [2.50: 0.00: 5.00]

¥ Loads

Result class

Checkbot also visualizes the internal forces of imported combinations. Right-click connections/members or choose all
of them and select the load combinations and internal forces to be displayed.
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Please be aware that not all combinations are compatible with Checkbot. Some combinations might be imported as
load cases, which does not affect the results. Always check the known limitations of each BIM link:

« STAAD.Pro

» Scia Engineer

» ETABS/SAP2000

« RFEM/RSTAB

» Robot Structural Analysis

e Advance Steel

Calculation of lood extremes

In projects with many nodes and load combinations, similar connections with very similar load effects are analyzed
repeatedly. To speed up a calculation process, you can use the Calculate load extremes button to define only the
load extremes containing the critical load effects. This will reduce the number of examined load effects as well as the
time of calculation.
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How it works is explained in this article.

Dynamic grouping

The grouping functionality automatically creates groups based on typology and/or cross-sections. The groups are
then ordered from least complex to most complex based on the number of connected members. Every group is
represented by the reference connection (underlined in the tree), which is automatically designated as the parent

connection that drives the design for the whole group. All other connections are treated as child connections.

Any operations added to the reference connection will automatically be duplicated to the child connections to avoid
work duplication, including project settings, position of the load, and model type. Adjustment of the child connection is
disabled. If adjustments are needed, right-click the connection and select 'Remove from group.' Once a connection is
ungrouped, all operations copied from the reference connection will also be deleted.

User-defined groups

Furthermore, users can create their own groups, allowing further customization and enabling organization based on
specific project needs.
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To define a specific connection as a reference, start by creating a group that includes only the desired reference
connection. Once the reference connection is added, include the other connections in the group. You can multiselect
connections and change their group with one click.

Grouping in the tree
None arranges connections according to dynamic groups only.

Typology grouping considers the number of members and their relative positions (beam-to-beam, beam-to-column).
It does not consider the rotation of members. The dynamic groups are considered too.

Typology, cross-section (Arrangement) grouping differentiates typology groups according to designed cross-
section types. For example, a HEB 200 and a HEB 220 are under one cross-section type. Grouping according to
typology and arrangement is set by default. The dynamic groups are considered too.
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Released in IDEA StatiCa version 25.0.

Alignment of members by cross-section

Single-select, multi-select, or area-select allow users to effectively input the local and global eccentricities and align
members to match their surfaces across the entire structural model imported to Checkbot.

This is a necessary step between the global model imported from FEA software, where the geometry is simplified,
and the CAD-based design model in IDEA StatiCa Connection, where the geometry matches the real design.

To perform the area selection, click the Select multiple members with area selection icon located in the 3D scene
and select the members. Drag from left to right — only members inside the selection area are included, and drag from
right to left — also members intersecting the selection area are included. Turn off the area selection by clicking the
icon again or pressing the ESC key.
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You can input eccentricities for single or multiple members at once. Select the Local or Global coordinate system
and input the positive or negative eccentricity for the member's start point and end pointin X, Y, or Z direction.
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To align members, select the members that should be aligned together and choose the Insertion point option, to
align, e.g., to the top surface, center of gravity, left surface, etc.
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The Insertion point allows the selection of multiple points over the cross-section of the member. The FEA programs
usually use shortcuts for the insertion points, which are translated in the Checkbot list as follows:

G Centre of Gravity Tr Top right C Centre

Gt Top TI Top left Ct Centre Top
Gb Bottom Br Bottom right Cb Centre Bottom
Gl Left BI Bottom left Cl Centre Left
Gr Right Cr Centre Right

(G) Center of Gravity
T Gt=Ct Tr T Gt (Gt) Top

(Gb) Bottom

(Gl) Left

(Gr) Right

(Tr) Top right

(TI) Top left

(Br) Bottom right
(BI) Bottom left

(C) Center

(Ct) Center Top
(Cb) Center Bottom
(CI) Center Left
(Cr) Center Right

G=C lor=cr .Y GI=Cl

This feature might be limited for FEA software where the BIM link with IDEA StatiCa is developed by the FEA
producer or third party — check the supported integrations list.

Released in IDEA StatiCa version 25.1.

Merge members

In some cases in the analysis software model, a member might be split into multiple members but in reality, it is one
continuous member. For these cases, the Merge functionality can correct it. Right-click one of the split members you
want to merge and tick other members that you want to connect. Please be aware, that only members aligned along
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the same X vector are able to be merged.

Additionally, if you need to undo a merge, the Divide button allows you to separate any members that have already

been merged back into their original state.
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Merge connections

Connection arrangements with close structural joints that should be analyzed in one connection model might be
imported as two separated connections, typically appearing for eccentric diagonals.

1) Delete one of the connections 2) Merge members 3) Modify connected members of the connection
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Delete one of the connections with a right-click and add members separated by the deleted connection. Now you
need to modify the connected members of the analyzed connection. Click the mouse icon, select all members
relevant to the connection (highlighted in red), and confirm the changes by clicking the tick box.
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Connection manager

For an organized overview of the project, Checkbot offers a summarized project status displaying the total number of
connections, how many still need to be designed, and the number that has been checked. It also shows how many
connections have passed or failed the code check, giving users a comprehensive view of the project's progress at a
glance.

To access the overview, click Connections in the tree and all data will be displayed.

He-O0@or

Furthermore, every connection is marked by the following icons to provide a quick overview.

&3 N1 To be designed

s N10 To be checked (designed)

v N24.1 Code-checked passed

X N30 Code-checked failed

A N40  Invalid design

2d N50 Calculation in progress
N60 Reference connection
N6 Child connection

» Cogwheel — more inputs needed (geometry, load cases, ...)
» Cogwheel with tick — ready to be calculated

» Green tick — calculated and code-checks passed
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e Red cross — calculated but code-checks failed

« Invalid design — with a sync or update of the structural model, the child connection no longer meets the reference

connection's parameter

Colors of boxes in the 30-Scene

All connections related to the group are marked yellow if the group is selected in the tree.

LDe-gaden
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N
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Status of the connection is visible not only in the tree as mentioned above, but also directly in the 3D scene, and it is
represented by the following colors:

e none - to be designed

» green - calculated and code-checks passed

 red - calculated but code-checks failed

» blue - ready to be calculated
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Released in IDEA StatiCa version 25.0.

Calculate buckling analysis for all connections

Buckling analysis can be calculated in bulk for selected connection groups. By default, the buckling analysis is turned
off. To turn the buckling analysis on, select the Reference connection, and check the Buckling combobox.

The lowest buckling factor is displayed in the overall results tab in the Checkbot window and also added to the report.
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Released in IDEA StatiCa version 25.1.
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How to maoke Checkbot even faster

Once the Connection application window is open, do not close it. Simply return to the Checkbot application and open

a new connection, this will load much more quickly.

Export to Connection

When Checkbot is linked to third-party software via a BIM link, it does not allow you to edit the properties of a
member. If such changes are necessary, you can easily export the model to IDEA StatiCa Connection independently
from the synchronized Checkbot model. You can export either only one connection or select multiple connections and
save them all in one file, enabling you to print all reports of modelled connections at once.

Once the separated project files are exported, they are no longer linked to the original Checkbot structural model.
Therefore, no further synchronization with the third-party model or their management in Checkbot is not possible.

Changes in member properties are enabled.

BIM link Export

Checkbot Connection

Released in IDEA StatiCa version 25.0.

Bulk Report

The report can be generated for all connections in the project at once or for selected connections only.
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How to adjust the report accordingly is explained in this article.

Export to IFC

The Industry Foundation Classes (IFC) format is an open data, vendor-neutral format that enables the sharing of
data. Checkbot allows you to export all selected connections to one IFC model or export connections to individual
IFC files to a specific folder.

The export contains the global coordinates of the Connection Point — the real location of a connection in a project.
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Export to Hilti PROFIS Engineering

Hilti PROFIS Engineering Suite is a user-friendly, cloud-based software for designing and analyzing anchors. By
selecting a node with one anchored member, users can export the data directly to Hilti PE using the Export button,
ensuring the accurate transfer of relevant structural data for further analysis.

This entire workflow is available even with a IDEA StatiCa Basic license, meaning that it is available for free. How to
use the plugin is described step-by-step in the following article, which is also accessible from the Learn more button
in Checkbot.
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Sync

After importing all necessary items, the Sync button lets you easily detect and apply changes from the source project
to the IDEA StatiCa model. These changes may include updates to thickness, cross-sections, or modifications to the
properties of welds and bolts. However, it's important to note that updates cannot include new or deleted
components such as plates, members, repositioned elements, or load combinations. In such cases, you must delete
the current Checkbot project (the folder) and import it again.

Please keep in mind that synchronization in IDEA StatiCa works one way, from the source program to IDEA StatiCa,
not the reverse.

» FEA solution — sync does not affect design operations (cut, end plate, ...)
« CAD solution — sync does not affect load effects (except for Revit, which can hold the analytical model with

results)

If any changes are made in the third-party software model later, you must re-open the Checkbot project and press the
Sync button to ensure all updates from the third-party software model are reflected in Checkbot. The sync button is
enabled only if the Checkbot file is open through the third-party application.
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Be aware that any modifications made directly in IDEA StatiCa (e.g., to cross-sections, eccentricities, load

combinations, or operations) will be overwritten during synchronization with the source project. The same rule applies
if the eccentricities are modified in IDEA StatiCa.

For example, if you adjust a connection design in IDEA StatiCa Connection that was initially imported from Tekla
Structures and then synchronize, your changes in IDEA StatiCa will be replaced by the latest design data from Tekla

Structures.

Released in IDEA StatiCa version 25.0, updated in IDEA StatiCa version 25.1.

Bulk workflows and critical load filter in Checkbot

The Checkbot app is ready to handle big projects in no time. Its ability to perform bulk actions, such as
designing connections in a group with one report generation for the whole project or identifying critical load
effects, makes it the most effective tool for designing standard connections.

Calculate load extremes for all connections

In projects with many nodes and load combinations, similar connections with very similar load effects are analyzed
repeatedly. To effectively reduce the calculation time, the Calculate load extremes algorithm identifies critical load
combinations in a defined group of connections and speeds up the calculation time by up to 80%.

This function, together with the bulk group actions in Checkbot, enables users to design all connections in a project
with minimal time. After that, users can deactivate the function and calculate all connections with all load effects as
the final check.
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The Calculate load extremes functionality is available only for Checkbot projects imported from FEA models, since
CAD models usually don't contain any load effects.

How to use the Colculote load extremes function

Calculate load extremes represents the Checkbot bulk variant of the function Calculate load extremes, which is
available for single connections in the Connection app.

First, for an automatically or manually created group of connections, design the reference connection.

Then select the group and tick the Calculate load extremes combo box. This runs the algorithm, and a tab appears
showing only connections containing the critical load effects.
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Now, only the critical load effects detected in several connections can be calculated. All other load effects in this
group are disabled (for some connections, all load effects are disabled).
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Calculate the group of connections and browse the results for critical load effects. Optimize the design of the

reference connection or even reshuffle groups to finish with the best result.
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If the Calculate load extremes function is applied to a group of nodes where a member has more cross-section
variants (e.g., a group of 10 nodes where a column has cross-section HEB300 in 6 nodes and HEB340 in 4 nodes),
then more Load sub-groups are created to cover all the variants and stay on the safe side.
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Limits for the Calculate load extremes function are currently not editable and are set to 0.1 for all internal forces.
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Easy work with groups

A series of improvements is ready to boost your experience when working with multiple connections and groups in
Checkbot.

Automatic group creation

When the first bulk import of multiple nodes from the FEA global structural model into Checkbot is performed, nodes
are sorted into Arrangements based on their geometry, and the Groups are created automatically. For each Group,

a Reference connection is set.
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If there are any nodes imported later on, those are not inserted into any Group but are listed at the bottom of the
appropriate Arrangement, ready to be manually sorted into existing or new Groups.
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Connection group highlighted

When a Group of nodes is selected in the tree list, all nodes in the group are highlighted in the scene with a yellow
contour line. When a node is selected, it is highlighted in the 3D scene with an orange color while the group highlight

is still active.

New tree and scene statuses

Statutes are added for easier navigation in the project so that nodes are distinguishable at a glance in both the tree
list and the 3D scene. New statuses are:

» passing the code checks — a green box in the 3D scene and a green mark in the tree list

» failing the code checks — a red box in the 3D scene and a red cross in the tree list

» ready for calculation — a blue box in the 3D scene and a marked cog-wheel in the tree list


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/32bba6c5-957c-42a2-ab79-c85fa2dd8c9c/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%2018.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/32bba6c5-957c-42a2-ab79-c85fa2dd8c9c/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%2018.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/32bba6c5-957c-42a2-ab79-c85fa2dd8c9c/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%2018.png

Connections
Arrangement 1-1

Anchoring column
v 23
v 27
o 34
«~ 38
« 45
« 49

Arrangement 2-1
Anch. column+brac 1
X1
5
Anch. column+brac 2
812
£ 16

Smooth work with Checkbot and Connections

When a node is opened in Checkbot, a new window with the lite version of the Connection app is displayed. The
Connection app can stay open, and it refreshes when you open other nodes from Checkbot, thus, you save time from

repeatedly opening and closing the Connection app.

When another node is opened, the previously displayed node in the Connection app is automatically saved and

dismissed.
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Consistent settings of Reference and Child connections

All settings applied to a Reference connection are automatically applied in bulk to all Child connections in the same
group. This prevents time-consuming adjustments for nodes one by one. This includes:

Project settings (gamma factors, detailing check, cost calculation, etc.)

» Member settings (Model Type and Forces in, including position and connected member face)

» Bearing member

Load in equilibrium
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Calculation results stored in Checkbot

The results calculated for connections and members within a Checkbot project have been merged into one database

persistently stored in the project folder. All apps interacting with the project share this one result database.
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This prevents situations when the results and code-checks from already completely calculated projects in Checkbot

disappeared and had to be recalculated, or situations when results in Checkbot were missing when opening nodes in

the Connection app. The same mechanism applies to members opened in the Member app.

Released in IDEA StatiCa version 25.0.
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Bulk calculation progress bar and cancel

When calculating multiple connections in Checkbot, users can track the status on the right side of the application
footer. Here, the currently analyzed connection is displayed together with the number of connections already
calculated and the percentage of the overall progress. The percentage step is per connection, e.g., for two

connections, the steps are 0%, 50%, and 100%.

In the tree list, the currently calculated connection is tagged with the spinner icon, and the connections waiting for
the calculation are tagged with the hourglass icon.

The Cancel button terminates the calculation of the current connection and all the connections waiting for the

calculation.
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Released in

Bulk report for all connections in Checkbot

The Report tab is available in Checkbot in the same format as in the Connection app. The report can be generated
for all connections in the project at once or for selected connections only and can be saved in PDF or DOC format for
further editing or printed out directly.
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Steel Structure
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When the Generate command is executed, Checkbot also calculates all the selected non-calculated connections,

and the report is composed of the single connection reports one by one. Depending on the size of the project, this

might take several minutes for the detailed type of report.

Types of report

There are three variants of the report per the desired level of detail:

» The Brief type of report is a super short version that includes the project description (defined in the backstage

menu) and the simple results tab.

» The One Page shows the brief report part first (project description, brief results tab) and a composition of short

reports for each connection, including the basic information only, results, and a representative picture.

» The Detailed type of report includes the brief report part first (project description, brief results tab) and a

composition of full reports for each connection, including code equations, bill of materials, pictures, sketches, and

cost estimations.
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Settings for the report in Checkbot

The user can adjust the report scope in the same way as in the Connection app. Each item in the tree list can be
turned on/off in order to be included or excluded from the report. Also, each item has its own settings that can be

further modified

Project info

« Edit and fill in the project name and other identification.

« Add a User paragraph for the whole report, a text field and pictures at the beginning of the report.
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« Turn on/off the Code setting (tab of references to the used codes).

» Change the Report language.

» Modify Project item settings for the Detailed type of report, drives the content of the report, whether to include
formulas, explanations, bill of materials, and other data.
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Group

» Add a User paragraph for the selected group, a text field and pictures at the beginning of the part for the selected

group.
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Set the default Report settings

Users can adjust the default report settings in the Project settings and use them across all current and future projects
to keep the consistent report content and format.

To change the report defaults, open the from the Launcher app, do the modifications and click
Save as defaulit.
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Alternatively, users can open the Project settings from the Design tab in the Connection app and save the report's
current settings they are using in the current project as the defaults.
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The report settings can also be exported from the Project settings to a JSON file using the Export command and
shared with another user.
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The factory default settings can be reset with the commands Load metric defaults or Load imperial defaults in the

Project settings.
Released in IDEA StatiCa version 25.1.

BIM links


https://preview.ideastatica.com/support-center/project-settings
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6934812c-7dce-4efc-83e3-69d236091f78/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%20u07.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6934812c-7dce-4efc-83e3-69d236091f78/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%20u07.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/6934812c-7dce-4efc-83e3-69d236091f78/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%20u07.png
https://preview.ideastatica.com/support-center/project-settings
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/8d032dbb-b198-4662-9070-2e4eca569a86/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%20u08.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/8d032dbb-b198-4662-9070-2e4eca569a86/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%20u08.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/8d032dbb-b198-4662-9070-2e4eca569a86/Bulk%20workflows%20and%20critical%20load%20filter%20in%20Checkbot%20u08.png
https://preview.ideastatica.com/support-center/project-settings
https://preview.ideastatica.com/support-center/release-notes-idea-statica-25-1

ETABS and SAP2000 BIM link to Detail

Checkbot now supports its first BIM link for concrete structures, enabling wall design transfer from ETABS
and SAP2000 to IDEA StatiCa Detail. Using the CSFM method, Detail analyzes discontinuity regions and
performs full ULS and SLS checks for reinforced concrete walls.

This link addresses the need for efficient continuity between global analysis and detailed reinforced concrete design.
While ETABS and SAP2000 are primarily intended for global structural analysis based on the Bernoulli-Navier
hypothesis (plane sections remain plane), regions with discontinuities require a more advanced analytical
approach. The implemented in is specifically designed
to analyze these regions, capturing nonlinear and localised behavior with higher accuracy.

Without this link, engineers must manually rebuild wall models and reapply loads in IDEA StatiCa Detail. Once
transferred, Detail provides advanced nonlinear analysis, reinforcement design, and code checks, extending the
capabilities of ETABS and SAP2000 beyond global behaviour to local structural verification.

This link is available for all versions of ETABS and SAP2000, supporting design codes for EC, ACI, and AUS.

ETABS to Detail WorkHow steps

Perform global analysis Import model to Checkbot
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Design reinforcement Code-check and optimize

To enable export from ETABS, add the IDEA StatiCa plugin used for both steel and concrete workflows. To add the
plugin, navigate to the “Tools” tab in ETABS or SAP2000, then select Add Plugin. The plugin file can be found at:
C:\Program Files\IDEA StatiCa\StatiCa 25.1\net48\IdeaETABSv1PluginWrapper.dll

1  Prepare the Model: Run the analysis in ETABS or SAP2000 for all required load cases and combinations.

2  Activate BIM link: Launch Checkbot by activating the plugin in ETABS or SAP2000. Create a new concrete
project.

3  Import Walls: Choose the wall elements to import. Other selected items might also appear in Checkbot.
4  Create Details: Use Detail+ to create Detail elements. Select wall elements in the 3D scene and confirm.
5 Export to Detail: Export the selected detail elements as a Detail model.

6 Design in Detail: Open the model in Detail 2D and add supports to match the geometry defined in ETABS,
using either boundary conditions or wall connections as appropriate.

7 Add reinforcement: Define reinforcements based on stress flow.
8 Analyse: Run the calculation and investigate the results.
9 Report: Create a report.

For detailed steps, please follow this tutorial.

Force transfer process

Transferring internal forces in 2D elements is a complex process that can differ between software applications. For
this reason, our initial focus has been on ETABS. In this section, we explain the background and methodology for
transferring forces between ETABS and IDEA StatiCa Detail 2D.



The basic process is outlined below:

» Shell Force Extraction
Joint forces from shell elements in ETABS are obtained using the Element Joint Forces — Shells output table.
To access these values in ETABS:
« Select the wall elements in the 3D view.
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« Equilibrium check

For each shell, at each joint, the corresponding shell forces are evaluated for all six degrees of freedom to check
whether equilibrium is achieved.
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« If equilibrium is satisfied (i.e., the sum of forces and moments equals zero), the node is ignored and the

process moves to the next one.
« If not, the unbalanced point forces are recorded and prepared for transfer to Checkbot.

« Joint force moments (M1, M2, M3) are excluded from the equilibrium calculations.
« Typically, joints that are not in equilibrium are located along the edges of the area elements. However, internal
joints may also show imbalance in certain cases, such as when area elements are not pre-meshed at slab

intersections or when individual point loads are applied directly to a joint.

Shell force extraction Equilibrium check

(view not availalble in ETABS) 1. If equilibrium is satisfied, the node is ignored and
the process moves to the next one.

2. If not, the unbalanced point forces are recorded
and prepared for transfer to Checkbot.

» Force positioning
The resultant joint forces are then assigned at a specified 2D X-Y coordinate on the area panel in the Detail view.
These forces are subsequently transferred to Checkbot, where they are stored and prepared for export to Detail

2D.


https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/0ce8743f-e337-4837-9b0c-1ffddc89b34b/8.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/0ce8743f-e337-4837-9b0c-1ffddc89b34b/8.png
https://preview-assets-us-01.kc-usercontent.com/1ca05609-4ad1-009e-bc40-2e1230b16a75/0ce8743f-e337-4837-9b0c-1ffddc89b34b/8.png

Force positioning Export to Detail 20

(after solving the equilibrium for internal forces)
Z
)

‘;H:Ju:;u::::(11:|uu-.-.-.-.-.-r-r-r---r--«l
ot bk 5 3R B PR A irr "-'b”"'(‘{%*:riﬂkzaa'ti AR
m" [ -5
[ PITETILIE A b ausunnull me T T T T T T T T T T T I T T T TT T T

» Additional Load Transfer
Certain loads acting on or within the area element are not captured by the joint force equilibrium method and must
be transferred using an alternative approach to maintain consistency between ETABS and Detail 2D. These

include:

« Self-weight of the element — If self-weight is defined in ETABS for a given load pattern, it is calculated
automatically and saved to the corresponding load case in Checkbot. It is then applied to the Detail 2D

member as a uniform load.

« Uniform area loading — Any uniform load applied to an area element in ETABS is saved to the load case and
automatically transferred to the Detail 2D member as a uniform load.

« From the user’s perspective, there is no difference in workflow, these loads are managed automatically within the

transfer process, requiring no additional input or action.

Known limitations

Refer to the article: between ETABS, SAP2000, and IDEA StatiCa for concrete wall

design in Detail.

AP1/Developer documentation website

Why create a website about the IDEA API? In response to market demand for more information about how to
connect and tailor-make data interconnections, BIM link creators, design automation tool developers, and
visual programming experts can find all necessary information and documentation there.

Where can you find it?

The page is the place to go.
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This new developer documentation site gives 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.

Improvements compared to the previous system

The public GitHub web page provides a lot of useful information but may not be that easy to navigate. Therefore,
this provides developers with a single access point.

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

Provides a distinction between public WIP developments (should not be used as products) and those that are
working products with documentation.

The Wiki provides the ability to create code documentation and tie it to classes and concepts.
The Wiki stays automatically updated and maintained.

Examples are easily accessible from the documentation.

The site is split into four distinct sections:

IDEA Open Model (IOM), related to the creation and specification of the IOM Data model.
BIM Links (BIM API), related to the creation of Checkbot BIM Links using the BIM API framework.
Design API (API), related to Design App APls.

Extensions, related to Extensions created on top of the design app APls.

API for IDEA StatiCa Connection updates

The updated includes functions to broaden its usability, such as:

Connection presentation
Member positioning

Weld auto-design

Shared settings controller
Improved report generation

Project code conversion


https://developer.ideastatica.com/docs/api/connection-api/clients/csharp/README.html
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Released in IDEA StatiCa version 25.1.

Supported BIM links in version 25.1

We have taken several actions to ensure the consistent update process of our BIM links.

The latest two major releases supported

In each major release of IDEA StatiCa, we support the two most recent major releases of each linked application.
The older versions become obsolete, this happens in major IDEA StatiCa releases only (patches will never
disconnect older versions). On the other hand, when a new major release of the BIM application comes, we
develop/update the link in two months — the link appears in a patch of IDEA StatiCa.

The current state of the supported versions is always presented on our website. With the 25.1 release, we will
support the versions presented in the first column of the table. The “In development” column represents the newest
versions that will start to be supported in a patch of 25.1. The third column shows versions that are no longer

supported.
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IDEA StatiCa - Steel [ 25.1
Application Supported In development Obsolete
Advance Design 2025, 2026 - 2024
Advance Steel 2025, 2026 - 2024
AxisVM X7.3, K81 - X7.2
ETABS 21,22 23
midas Civil / Gen 2024, 2025
midas Civil NX 2024, 2025
RAM Structural System 23,24 25 -
Revit 20125, 2026 - 2024
5.38/8.38,6.11/9.11, 5.37 /8.37,6.09 /9.09,
RFEM / RSTAB 6.12/9.12 6.10/9.10
Rhino/Grasshopper 7.8 -
Robot Structural Analysis 2025, 2026 - 2024
SAP2000 25,26 -
SCIA Engineer 25,26 - 24
5D52 2025, 2025-01 2026 2024
STAAD.Pro 2024, 2025 - 2023
Tekla Structures 2024, 2025
IDEA StatiCa - Concrete 25.1
Application Supported In development Obsolete
Advance Design 2025, 2026 - 2024
AxisVM K7.3, K8.1 - 7.2
ETABS 21,22 23 -
midas Civil / Gen 2024, 2025
5.38/8.38,6.11/9.11, 5.37 /8.37,6.00/9.09,
RFEM / RSTAB 6.12/9.12 5.10/9.10
Robot Structural Analysis 2025, 2026 - 2024
SAP2000 25,26
SCIA Engineer 25, 26 - 24

The currently supported versions in the latest IDEA StatiCa patch can be found in the
page.
. Nevertheless, we will not actively support the projects
or fix possible bugs.

Cloud tools and general improvements

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 1,000,000+ 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.
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The application is comprised of two pages — the input page and the results page:
» On the input page, the user can define a connection they are looking for using the available input parameters.
There is a 3D scene available, so it is clear what the search input looks like.

« While on the results page, the user has access to 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 Basic license account. While on the connection detail, the user has an option to download a trial license.

The selected design can then be used further:

» Open in the Desktop app directly
» Download in .ideacon file format

e Openin Viewer
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The sources of this database are the connection models created and shared by users in another web application —
IDEA StatiCa Viewer.

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

dedicated to How to get inspired during steel connection design.

Released in IDEA StatiCa version 23.1 and version 24.1.

Save your favorite template

After logging in, you can save the favorite designs through the 'bookmark’ button. This saves it to a private set

accessible within the drop-down menu.
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Updated in IDEA StatiCa version 25.1.

Direct link from Connection to Viewer

Sharing projects via Viewer is easier than ever — create the link from Connection directly and send it to
anyone you need. Manage the shared links in Viewer under your account.

The top ribbon in IDEA StatiCa Connection has the possibility of sharing the project via our online Viewer.

This is the easiest way to send the project to anyone, even to persons without an IDEA StatiCa license. No more

sending large .ideacon files that need to be manually uploaded to Viewer.
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You can either copy the link onto the clipboard or open the project directly in IDEA StatiCa Viewer.

Copy link

Open in Viewer

To open a shared project, you do not need to have an IDEA StatiCa license. However, to interact with the project in
Viewer, you need to use your commercial, trial, or educational, license or register for the free IDEA StatiCa Basic
account.

Link management

When logged into your user account, you can find all your links to Viewer models, both the ones created and owned
by you as well as the ones shared with you.
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Released in

Share the link via email

The link to the Viewer can also be shared via email directly from the Connection app. This is possible for one or
multiple email addresses at once.
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Limitation: The current limit of project links shared via one email address is set as maximum 20 per day.

Note:

» All project items of the shared file are sent to the Viewer (whole projects); the users can't choose a specific project

item.

Updated in IDEA StatiCa version 25.1.

In-app tooltips and links with Support Center

The tooltips of specific features in IDEA StatiCa products display hyperlinks to Support Center articles. This is
a reaction to frequently asked questions about how the features work and where their limits are.

Feature tooltips provide instant access to Support Center knowledge base articles (KBAs) directly within the IDEA
StatiCa desktop application, enabling users to find answers faster and reduce reliance on technical support.

Released in IDEA StatiCa version 24.0.

Upgrade of this functionality brought new types of tooltip description windows embedded in the applications. When
the link to a more comprehensive explanation exists, the path is available under the keyboard function button.

When a detailed explanation is available, pressing F1 button while hovering over a button or Ul element opens the

corresponding Support Center article in a web browser.
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The tooltips with the links to the KBAs are available in IDEA StatiCa Connection, Member, Detail, and Checkbot

applications in the top ribbon buttons. Instant development will bring this function to even more places across the
applications.

Updated in IDEA StatiCa version 25.1.
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