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1. Cold Formed Steel Sections

The main feature of the cold formed steel sections is the production process and the small
thickness. These characteristics dictate some variations from our previously known process of
analysis and designing of warm formed steel sections. A number of cross-sections can be found
on the market, however, the use of cold formed elements is generally limited due to the sense
that they are ancillary elements. The reality is different, however, as apart from purlins/girders
they can also be used as main load-bearing members. Due to the lack of plastification, they are
designed for practically elastic behavior along with respective seismic behavior coefficients.
In the current SCADA Pro version cold formed steel sections:

e They consist of a different module than the other steel sections

e Can be used for all structural elements (not only purlins/griders)

e Are checked based on EC3-1-3

2. Available sections

The sections that can be used are type C, Z, Z and H (see the picture).
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The cross sections may be either not reinforced or have single or double end reinforcements (see
figure below). The bending angle of the reinforcements and the trunk of the Z sections are also
parametrically defined.
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Note that this parametric feature is not a user-specific feature but concers the code in the
program. The user can only place ready-made profiles specified by the manufacturer (and us)
and cannot modify them.

The library includes cross sections of Greek and foreign companies.

More specifically:

Greek Companies ‘ Foreign Companies
ELASTRON | METSEC
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3. Geometrical proportions

The design provisions based on EC3-1-3 calculations are valid only for width-thickness cross-
sections ratios b/t, h/t, ¢/t kat d/t within the limits of the following Table.

The limits for the reasons given are considered to represent the field for which there are
sufficient experience and verification through experimental results. Cross sections with a larger
width to thickness ratios may also be used, provided their ultimate limit state strength and their
ultimate serviceability state behavior are verified, based on experiments and/or calculations,
confirmed by an appropriate number of experiments.

The dimensions of the reinforcements must be within the following limits, so as to provide
sufficient stiffness and to prevent buckling of the reinforcement itself

0,2<c/b<0,6

0,1<d/b<0,3
Ifc/b<0,21nd/b<0,1thelipisignored and set equaltoc=0o0rd=0.

NOTE: Based on EC3-1-3 the lip length c is measured vertically on the flange in case that the lip
is not perpendicular to the flange. However, in SCADA Pro, the angled length is taken into
account, not the projection
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4. Modeling

The data is imported in a manner similar to that of the warm formed elements. For both beams
and columns, cross sections have been placed in a new category called "Cold Formed".
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In the window which is displayed we select:

e Cross-Section Type
e Company

e Cross-Section

e Material

e Quality

5. Analysis

[Jinverted

Save
Select
Details

90 3D

270 | | View

Based on the EC3-1-3 for the analysis, the properties of the cross sections must be modified,
taking into account the influence of the rounded corners.
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The properties of the original cross section are used in the SCADA Pro without modifying the
inertial characteristics. Cross-section’s transformation into a virtual one with sharp corners as
well as the influence of the rounded corners is considered only in designing.

6. Members design

The design of cold formed sections concerns the:
e Resistance check in cross sections
e Resistance check in members
e Serviceability check

The main difference between the warm formed and the cold forms sections elements are that
cross-sections’ and members’ checks are now done with a common command (see figure) rather
than separately. An important feature is that all members and their cross sections are checked
for all combinations.

? E k » Member Design >
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| steel | Timber || Masonry Mer Layer Purlins i
Design= Design~ || Design~ Diagr

Member 103 ELASTROMZ -~ Parameters
? Cross-5ection Design ,
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’ Buckling Members Input Apply Y

Checking with Min, Max of all combinations

. Chedkin Layer |
Cold Formed Sections

Exploration of Member Budding
+ Connections Exploration of Member Servicability

Member Results Layer Results
+ IDEA StatiCa Connection Cancel

For the rest, the steps to design are the same as those for warm formed elements (per layer,
members’ merge, buckling parameters, etc.).

7. Design printouts

The design results are displayed either per member or per layer. In the second and more general
case, the printout’s form is the following:
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1. Page 1: General cross-section 1 data

Information about dimensions and properties of the initial and virtual cross-section
2. Page 2: Active cross-section 1 (A part)

Information about N, My, and Mz ratios of active cross section dimensions
3. Page 3: Active cross-section 1 (B part)

Information about N, My and Mz ratios of active cross-section properties
4. Page 4: Cross-Section check for the 1* member with cross-section 1

Resistance checks based on §6.1
5. Page 5: Member check for the 1°* member with cross-sectionl

Resistance checks based on §6.2 & 6.3 and serviceability check based on §7
6. Repeatsteps4 &5:

If multiple members have the same cross section within the layer.
7. Repeat steps 1 to 6:

In case of multiple cross sections within the layer.

The printout per layer can also be extracted while creating the Design Printout.
(See "Cold Formed sections" in the User’s manual)
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