Panelco Designer
User’s Manual

ARISTOTLE UNIVERSITY THESSALONIKI
DEPARTMENT OF CIVIL ENGINEERING
Anastasios Sextos, Assistant Professor
Andreas Kappos, Professor

Panelco Designer
User’s Manual
Development objectives
The fundamental objectives for developing the present software are to:












Assist the designer towards the selection and optimal use of the sheet profiles
provided by Panelco S.A.
Link the software with the official website of the company (www.panelco.gr) so that
the user can obtain easy access to software updates, product news etc.
Take advantage of modern programming tools (VB.NET) and ensure compatibility
with all operating systems (Windows XP, Vista, Windows 7).
Develop two different licenses of the software corresponding to a widely distributable
user’s version (user’s license) and an exclusive version to be used by the company’s
experts (developer’s license).
Offer ease of use so to the designer through an interactive, one-way flow from input
to output.
Create a transparent computational scheme that would grant access to the designer
to review all calculations made at every step through a detailed documentation file
(logfile).
Fully comply to the current code framework (i.e., Eurocodes 2, 3 and 4).
Perform detailed design checks for both the construction and the operational stage.
Offer the alternative to redesign the selected sheep, slab or structural system in case
that the code requirements are not met.
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The characteristic stages for designing a composite slab using the Panelco Designer Software
are illustrated in the following, together with the corresponding commentary regarding its
specific features.
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Figure 1.1: Panelco Designer main form.
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Figure 1.2: Declaration of project details and decision on the related design parameters.

STEP 1: Project overview
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When the program initiates (Figure 1.1), the designer can first declare the general
information related to the project under study and decide the basic parameters of the
problem (Figure 1.2). This is actually the only action initially available, in the sense that other
options are not yet accessible but will "unlock" gradually. This is done on purpose, so that
the user does not get confused among multiple options; he/she is instead navigated through
the software following a unique path until solution. With this one-way flow and the detailed
results provided at every calculation stage, the reliable use of the program is ensured.
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Figure 1.3: Selection of the (geometrical and material) section properties of the sheet profile
to be used.

Figure 1.4: Import of the (geometrical and material) section properties of the sheet profile to
be used from a previously saved file.

STEP 2: Selection of steel sheet profile

Figure 1.5: Selection of the (geometrical and material) section properties of the composite
slab to be used.
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Having provided the overall project information, the next step is “unlocked” and the
(geometrical and material) section properties of the sheet profile are given by the user. As
shown in Figure 1.3, the software automatically loads the Panelco steel sheet profiles.
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Figure 1.6: Visualization of the composite slab resistance against positive and negative
bending moments as well as vertical and longitudinal shear forces.

STEP 3: Selection of the composite slab
As previously done in the case of the steel sheet profile selection, the next step is “unlocked”
and the designer defines the desired composite slab section (Figure 1.5). According to the
general philosophy of the program, the designer has the ability to save or open files
previously saved. By selecting the button “Accept" the user is also able to visualize the
computed resistance of the slab against positive bending moments (Figure 1.6) negative
bending moments (Figure 1.7) vertical shear (Figure 1.8) and longitudinal shear forces
(Figure 1.9) . At the same time, all calculations made are recorded on a separate logfile to
provide a transparent overview of the analysis steps and facilitate an in-depth understanding
of the design process.
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STEP 4: Structural analysis
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Having defined the desirable steel sheet profile and composite slab section, the designer can
specify the structural system of the slab. A continuous beam of up to 10 spans may be
described (Figure 1.10). The beam is solved with the use of the three moments method
(Clapeyron). There is no limit as to the length (L) or each span or to the live load (Q) set,
while the self weight (G) of the steel sheets (required for the construction phase) and the
composite slab (for the operational phase) are calculated automatically. In the current
version of the software, the structure is solved for the load combination G + Q for the
construction phase and for 1.35G +1.50 Q for the operational one; however, the user can
choose independently the critical distribution of the live load among the various spans. The
software also allows the consideration or different supporting conditions (i.e., fixed, free or
simple support) as well as the existence of cantilevers at one side of the beam or at both
ends. In this way, the vast majority of the structural systems used in practice are essentially
tackled.

Figure 1.8: Visualization of the composite slab resistance against vertical shear forces.
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Figure 1.7: Visualization of the composite slab resistance against negative bending moments.
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Figure 1.9: Visualization of the composite slab resistance against longitudinal shear forces.
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Figure 1.10: Definition of the structural system.

Figure 1.12: Visualization of the calculated shear forces to be developed during the
construction and operational phase.
Note that, as before, all input data and analysis results are monitored and recorded in the
logfile which appears on the right hand column of the program, while the user can visualize
the calculated bending moments and shear forces to be developed during the construction
and operational phase (Figures 1.11 and 1.12 respectively). The deformed shape can also be
assessed (as depicted in Figure 1.13). Finally, it is the designer’s decision to modify the
length of the spans or the value and distribution of the live loads to investigate the critical
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Figure 1.11: Visualization of the calculated bending moments to be developed during the
construction and operational phase.
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cases where the resulting action effects (bending moments, shear forces and deflections)
exceed the computed allowable resistance and deformation limits.

Figure 1.13: Visualization of the calculated deformed shape during the construction and
operational phase.

STEP 5: Design checks for the ultimate and serviceability limit
state
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Design checks to the ultimate and serviceability limit states are automatically performed by
the software (Figure 1.14) right after the accomplishment of the structural analysis and the
computation of the resulting action effects (bending moments, shear forces and deflections).
The checks are conducted for all spans of the structural system, given the fact that both the
resistance to longitudinal shear and the allowable deflections are essentially span-dependent.
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By visualizing the developed demand as regard to the bending moments, shear forces and
deformations of the system and comparing with the capacity provided by the composite slab,
the user can re-design the system using his engineering judgment, either by providing
stronger sheet or slab sections or by relieving the system by introducing intermediate
(temporary) supports.

STEP 6: Redesign of the structural system by introducing
intermediate supports at the critical spans
Based on the results of the serviceability and ultimate limits checks (Figure 1.14) the
designer has the option to decide to modify the structural system either in terms of loads or
by introducing an intermediate, temporary, support, typically at the most critical span (Figure
1.15). The designer is asked by the software (Figure 1.15) regarding the span number in

which the intermediate support will be added and the software splits the corresponding span
into two equal sub-spans (Figure 1.16). The structural system is analyzed again and the
serviceability and ultimate limit state checks are repeated. It is up to the designer to further
modify the structural system until the design is finalized and the code requirements are met.

Figure 1.15: Structural system redesign until compliance to the code design standards.

Panelco Designer | version 1.0

Figure 1.14: Serviceability and ultimate limit state design checks.
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Figure 1.16: Automated procedure for modifying the structural system by introducing an
intermediate support to split the critical span.
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Figure 1.17: Final design check against serviceability and ultimate limits states.

STEP 7: Export, save and printing.
Having accomplished the design process, the software permits the export and printing of all
information monitored into the detailed logfile (Figures 1.18-1.19).

Figure 1.19: Analysis and design results export to an external Word document for further
storage and printing.
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Figure 1.18: Analysis and design results export to an external Word document for further
storage and printing.
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