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Disclaimer
Considerable time, effort and expense have gone into the development and documentation of the PLPAKTM software. The
PLPAKTM software has been thoroughly tested and used. The PLPAKTM software should be used by engineers with good
understanding of concrete behavior, pre-stressing and structural mechanics. The user accepts and understands that no warranty is
expressed or implied by the developers or the distributors on the accuracy or the reliability of the PLPAKTM software. The user
must explicitly understand the assumptions of the PLPAKTM software and must independently verify the results produced by the
PLPAKTM software.

Copyright
Copyright © BE4E.com, 2000-2022
All rights reserved.
The PLPAKTM, PLGenTM, PLViewTM, PLCoreManTM, PLPostTM, PTPAKTM, PLTM, PL.EXETM are registered trademarks of BE4E.com.
The computer program PLPAKTM and all associated documentation are proprietary and copyrighted products. Worldwide rights of ownership rest
with BE4E.com.
Unlicensed use of these programs or reproduction of documentation in any form, without prior written authorization from BE4E.com is explicitly
prohibited.
No part of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the
prior explicit written permission of the BE4E.com.
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Intended learning outcomes
This manual illustrated how to: 

1. Design full or a part of practical slabs using PLDesign.

2. Design beams using PLDesign.

3. Check deflections of slab using PLDesign.

4. Check punching using PLDesign.

5. Export excel calculation sheets using PLDesign.
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1. Introduction: What is the PLDesign?

• PLDesign (Plate design package) is a structural design tool package for plate bending structures based on the

boundary element method for shear deformable plate bending theory, using different codes like (ACI, EC, and

ECP).

• The PLDesign is added to the PLPAK-Basic package to design reinforced concrete building slabs and

foundations.

• The PLDesign is not only consider about design, but also about detailing and calculation sheet forming.

• In the PLDesign the user can check the reinforcement of section under any stresses (Bending, Shear and

Torsion).

• In the PLDesign the user can check deflection and punching of slabs.

• In the PLDesign the calculation is not only for load combination, but also for envelopes.
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1. Introduction: What is the PLDesign?
• The user can go to PLDesign by two ways either by using PLPost or PLCoreMan as follows:
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2. PLDesign Package
2.1. File needed to be exported before using PLDesign
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2.3. Load combinations & load envelopes

2.4. Slab design

2.4.1. Design from PLPost results (strip design)

2.4.2. Design from PLPost results (contour design)

2.4.3. Design from PLDesign directly (strip based region)

2.4.4 Design from PLDesign directly (basic and additional reinforcement)

2.5 Check deflections of slab
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2.7 Beam design
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There are cases that user have to export file from PLGen and

PLPost before using PLDesign:

• Export beam assemblies: this case is used to design the beams.

• Save the PLPost results: this case is used to design the slab.

• Export assemblies file: this case is used to check punching of

the columns.

The previous cases can be restored in the PLDesign as follows:

• Import beam assemblies: this case is used to design the beams

(will be demonstrated in beam design section).

• Open the PLPost results: this case is used to design the slab.

• Import assemblies file: this case is used to check punching of

the columns.

2.1. File needed to be exported before using PLDesign
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2.2. Starting PLDesign
• Once the user open the PLDesign, a model setup window is open

and ask if the model is a new model or an old model.

• As it is start in PLDesign we will click on New model.

• In case of using PLDesign before, the user can click on open an

old model.

• After clicking on New model, the user should define model details.

• The model details are the code name and the code parameter,

design material units and modify it if any, choosing model units.

• To save click close then choose (.LC) file need to be designed, it

has to be noted that it will be opened automatically if open from

PLCoreMan.
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• The lower tabs of the PLDesign contain by default current load case is

dead and current envelope is none.

• If the user press double click on dead load combinations window will

open.

• The user can add cases like ultimate, working cases, each case contains

combination between load cases inserted from PLGen and if there are any

envelopes between them the user can insert also the envelope between

combinations to achieve max. straining actions.

2.3. Load combinations & load envelopes
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The user have many options to design slabs, these options are according to the purpose of design or what are the details that

user need from PLDesign:

2.4. Slab design

Purpose of design
• Design a Strip.

• Design a part of slab.
• Design the slab totally.

Reinforcement details
• Basic and additional reinforcement.

• top and bottom reinforcement.

Slab Design

Design from PLDesgin directly

• Design from a strip.
• Design from contour.

• Basic and additional areas.
• Strip based design.

Design from PLPost results
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Design a certain strip with specific coordinates is one of the advantages of the PLDesign.

First the user have to save a strip from PLPost ( a strip at y = 3.00m) as (.res) file.

2.4.1. Design from PLPost results (strip design)
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• Load the saved (.res) file in PLDesign.

2.4.1. Design from PLPost results (strip design)

OR
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• Open Design Slabs Manager, then press on add strip to main model tab.

• Choose a design slab from a strip which will open a strip list to choose from them, then determine the width of the strip.

2.4.1. Design from PLPost results (strip design)

OR
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• Press on Edit to open Design Slab Manager.
• The main model is divided into two parts: Strip properties and

Span properties.
o The strip properties contains information for the strip like

width, Major design parameter, Material units, Load
cases/combinations.

o While span properties contains information for the section like
thickness, cover, bar diameter, number of rebars, number of
required rebars.

2.4.1. Design from PLPost results (strip design)
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• Adjust the main model by choosing the design parameter and inserting
all information (cover, bar diameter and number of bars) for one span.

• User do not need to adjust all spans, user can match the spans with the
same properties.

2.4.1. Design from PLPost results (strip design)
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• Check that all spans are matched then start slab design.
• The PLDesign is automatically export the calculation sheet for slab every section has two files one for moment in X-

direction and the other for Y-direction.

2.4.1. Design from PLPost results (strip design)
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• Check that all spans are safe and modify the number of bars and bar diameter if needed.

2.4.1. Design from PLPost results (strip design)

Case of safe section Case of unsafe section



www.plpak.com
PLPAK

• Instead of every strip contains two excel files, the user can export a summary for slab reinforcement.

2.4.1. Design from PLPost results (strip design)
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• Similarly as Strip design the user should save results in PLPost then load it again in PLDesign.

2.4.2. Design from PLPost results (contour design)



www.plpak.com
PLPAK

• Load the saved (.res) file in PLDesign.

2.4.2. Design from PLPost results (contour design)

OR



www.plpak.com
PLPAK

• Open Design Slabs Manager, then press on add strip to main model tab.

• Choose a design slab from a contour which will open a contour list to determine the contour area needed to be designed.

2.4.2. Design from PLPost results (contour design)

OR
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• Press on Edit to open Design Slab Manager.
• Similarly as strip design, the user should adjust the design slab list

and design span list.
• But in contour design we note that there are 2 design strips one of

them is vertical (strip 1) and the other is horizontal (strip 2) each
strip should adjust it’s properties.

2.4.2. Design from PLPost results (contour design)
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• After adjusting the main model, it is time for solving the slab by
pressing start slab design.

• Export the design calculation sheet.

2.4.2. Design from PLPost results (contour design)
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• Check that all spans are safe and modify the number of bars and bar diameter if needed.
• The PLDesign is automatically export the calculation sheet for slab every section has two files one for moment in X-

direction and the other for Y-direction.

2.4.2. Design from PLPost results (contour design)
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• Instead of every strip contains two excel files, the user can export a summary for slab reinforcement.

2.4.2. Design from PLPost results (contour design)
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• The user has no need to use PLPost, he could use PLDesign directly.
• Design based region’s idea is dividing the selected slab into number of horizontal and vertical strips, these numbers are

selected by the user and could be changed according to the dimension of slab, then the PLDesign calculate automatically the
straining action for the selected part and design it.

2.4.3. Design from PLDesign directly (strip based region)

OR
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• The two previous methods, the user use add strip to main model
tab now he should use create new region as far there is no
previous analysis.

• The user should draw the area needed to be designed by Draw
tab, then choose Strip based region, and select the number of
horizontal /vertical strips and select the spacing.

2.4.3. Design from PLDesign directly (strip based region)
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• The PLDesign starts the analysis similarly as PLPost.
• Press on Design slab manager to see that a new region has been

created.
• Go to Edit slab design to see that the slab is divided into 12 areas

(8 horizontal and 4 vertical) each area divided into a number of
spans.

2.4.3. Design from PLDesign directly (strip based region)
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• The horizontal areas should be designed on moment in x-direction and the vertical areas on moment in y-direction.
• The user will recognize the area and the spans in each area.

2.4.3. Design from PLDesign directly (strip based region)

OR
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• Edit one Span in one area then match the properties for all spans.
• The user match properties twice one for areas in y-direction and the other of the spans in x-directions, then he has to check

the sections before starting slab design.

2.4.3. Design from PLDesign directly (strip based region)
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• Before starting slab design, the user should check mark on show direction 2 areas.

2.4.3. Design from PLDesign directly (strip based region)
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• One of PLDesign advantages is the detailing where the user after finishing the design, he can see slab detailing.
• The user will have (.Dxf) file, the file contain two drawings one for horizontal areas and the other for vertical areas.

2.4.3. Design from PLDesign directly (strip based region)

OR
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• This method is very famous in flat slabs and can be shown very simply.

2.4.4 Design from PLDesign directly (basic and additional RFT)

OR
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• We are also going to use Create new region.
• The user should draw the area needed to be designed by Draw tab,

then select the spacing for the analysis.

2.4.4 Design from PLDesign directly (basic and additional RFT)
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• The PLDesign starts the analysis similarly as PLPost.
• Press on Design slab manager to see that a new region has been

created.
• Go to Edit slab design to see that the slab is one area.
• The upper section of strip properties is for the basic reinforcement

and the lower is for additional reinforcement.

2.4.4 Design from PLDesign directly (basic and additional RFT)
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• The user has to insert the major/minor design parameter, Load
case/combination, material units, Bar diameter and number of
bars, then press calculate and refresh.

• The PLDesign calculate the maximum +ve and –ve moments.
• Click on add additional reinforcement batches to show areas

for additional reinforcement.
• Press on add additional areas then draw to show parts of slab

need additional reinforcement.

2.4.4 Design from PLDesign directly (basic and additional RFT)
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• The blue area is safe for the basic reinforcement, but the red areas are not safe.

2.4.4 Design from PLDesign directly (basic and additional RFT)
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• After drawing the additional areas, the user should select cover,
bar diameter and number of required bars in span properties.

• Check the mark box of show additional reinforcement area, then
Start slab design.

2.4.4 Design from PLDesign directly (basic and additional RFT)
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• Export the calculation sheet files, then check the reinforcement and export the data sheet summary.

2.4.4 Design from PLDesign directly (basic and additional RFT)
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• Now the user can also see slab detailing as strip based region.

2.4.4 Design from PLDesign directly (basic and additional RFT)

OR
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• The user can check deflection only for striped slab either from PLDesign Directly
or import PLPost results.

• Open Slab deflection strip manager then load the strips needed to be checked.
• Choose the Major design parameter to calculate both of Maximum deflection and

Effective length for reinforcement.

2.5 Check deflections of slab

OR
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• The user can check punching for column.
• Open assemblies manager and load .asm file.
• Add the required assemblies to be checked.
• Solve critical sections.
• Check punching.

2.6 Check punching
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2.6 Check punching

Punching Check According  to EC

Punching Check According  to ECP 2003 and ACI
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2.6 Check punching
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• In PLDesign the user can design or check design on beam reinforcement.
• But the user should export beam assemblies from Gen file to read beam geometry.
• Open PLDesign Manager then load beam data (.basm) to read beams geometry.
• Now the user should define the design regions in beams.

2.7 Beam design

OR

Before loading beam assembly file.

After loading beam assembly file.
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• Open Define design region to show the design beam
section.

• The user will notice that the design beam is divided
into two parts, the first part is for the beam breaks
(supports) and the other is for beam sections.

• Where is the beam that the user design?

2.7 Beam design

OR
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• Show/hide beams allow the user to see the beam to determine the section he needs.
• Every beam contain mark box (Show enabled), the default is all beams are enabled, but the user can open or close any beam

he want.
• Once the user know the location of beams need for design, he could determine the sections and breaks.

2.7 Beam design
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• The user should connect between the AutoCAD drawing & the PLDesign to put the section accurately.
• In beam 1 contain 3 supports so the user should put section break and five sections (Two sections +ve and three sections –ve).

2.7 Beam design
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• The user can check the location of sections that he constructed.

2.7 Beam design

OR
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• Open Define reinforcement details for +ve section and another for –ve section.

2.7 Beam design
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• Match the reinforcement properties for all +ve/-ve sections.
• Check that the sections have been matched it’s properties.

2.7 Beam design
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• Start beam design then check the reinforcement that the user insert.

2.7 Beam design
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• Now the user are going to Start detailing for the beams.
• This detailing shows the beam reinforcement and the reinforcement of the sections.

2.7 Beam design

OR
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4. Conclusions:
This manual illustrated how to: 

1. Design full or a part of practical slabs using PLDesign.

2. Design beams using PLDesign.

3. Check deflections of slab using PLDesign.

4. Check punching using PLDesign.

5. Export excel calculation sheets using PLDesign.
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For additional help please visit:
https://www.plpak.com

or send e-mail to:
plpak@be4e.com

https://www.plpak.com/
https://www.plpak.com/
mailto:support@be4e.com
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