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Disclaimer

Considerable time, effort and expense have gone into the development and documentation of the PLPAK™ software. The
PLPAK™ software has been thoroughly tested and used. The PLPAK™ 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 PLPAK™
software. The user must explicitly understand the assumptions of the PLPAK™ software and must independently verify
the results produced by the PLPAK™ software.
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Copyright

Copyright © BE4E.com, 2000-2022
All rights reserved.

The PLPAK™, PLGen™, PLView™, PLCoreMan™, PLPost™, PTPAK™, PL™, PL.EXE™ are registered trademarks
of BE4E.com.

The computer program PLPAK™ 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
BEA4E.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.

Further information and copies of this documentation may be obtained from:

Technical director:

Youssef F. Rashed, PhD

Department of structural engineering,
Cairo University, Egypt.

e-mail: PLPAK @bede.com
web: https://www.PLPAK.com
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Introduction

The PLGen component of the PLPAK is responsible for inputting the structural model to the program. The input process
includes drafting, defining geometry, materials, loads and the type of each structural element and hence the support
conditions. The PLGen is the part of the package used to view the virtual model.

In this part of the manual, all PLGen commands and operations are going to be discussed explicitly.

PLGen operation diagram

The figure below shows the operation diagram for the PLGen module.

Input:
PL PL CoreMan Output:
Modeller Generator Ui
—_J-gen
e
Previous \w,’ b
(gen) PLViewar | [
| 9
4.: __| Srun$ Loadcasel i

1

k

| | |loadcasel.loadCaselin — |
| _|loadcasel.LoadCasel.r...

1

1

PLGen Philosophy

The PLGen is the pre-processor component of the PLPAK. It is used to draw and define a virtual model which is very
similar to the structural plans. The PLGen allows the user to define a single slab with multiple openings, load and support
elements of various types. The PLGen virtual model can be drafted using CAD software and imported in (.dxf) format;
multiple .dxf drawings can be imported in case there is any modification required by the user. Duplicates from various
drawings can be removed. However, duplicates have to be objects and not points. The PLGen enables the user to view the
3D model of the proposed structural plan. The virtual model is linked to the solver (in PLCoreMan) via by the Boundry
Element Model viewer component, PLView.
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PLGen models

PLGen is concerned with producing the virtual model as well as viewing of the 3D model. A summary of the numerical
model could be also displayed in the PLGen environment.

PLGen Objects

The PLGen employs objects to model real structural elements. Following are objects that can be used in PLGen:

Single slab with multiple openings
The PLGen uses only single slab with uniform thickness. It could have a series of openings. The following geometrical

elements are be found in the PLGen.

Structural Object Typical modeling usages
Slab Modeling building slabs and foundations
Opening Add openings to the slab object

Loading and supporting elements
The PLGen simulates the following support elements:

Structural Object Typical modeling usages

Column/Pile Modeling supports of mean dimensions like most of
structural columns supporting Building slabs or Piles
supporting foundations

Beam Modeling of beams supporting the slabs

Wall Support

Modeling supports elongated in one direction like a
buildings shear walls

Support Assembly

Modeling supports of complex geometry like buildings
cores or broken shear walls

Soil Support

Modeling the soil supporting the building foundation

It also simulates the following loading elements:

Structural Object

Typical modeling usages

Load Patches

Add a distributed load over a quadrilateral part of the slab
object

Column Load

Add vertical force and two moments over a quadrilateral
part of the slab object

Wall Load Modeling Loads elongated in one direction like a
buildings shear walls loads over a raft foundation and
loads over slabs due to brick walls

Load Assembly Modeling Loads of complex geometry like buildings cores

loads over a raft foundation
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PLGen modes

Typically the PLGen user has to work under one mode; these modes are: Draw, Select, Edit, Segment, Beam, and Point
modes.

e Draw mode allows the user to draw undefined geometrical or structural elements.
o Select mode allows the user to either define the undefined objects or to define the object properties.
e Edit mode allows the user to edit the geometry of undefined or defined objects.

e Segment mode, allows setting the number of boundary elements of a slab or opening. It also allows setting
different boundary conditions.

o Beam mode allows the drawing of beams

e Point mode allows defining new construction points.

Defining load cases
Load cases are defined in the PLGen; whereas load combinations are defined in the PLPost module.

Starting PLGen

Click Start: All Programs: PLPAK: PLGen
Please note that this path will be valid only if installation settings are kept to default.
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PLGen Workspace

The screen below shows the typical PLGen window.

Menu Toolbars

Workspace

Wl Fle View Took Defindd Help

.8 x
0 & 4 & G BEfiles pxF - Re dr G @ + # |8 Coordinates Difffions Loads §)3D View : Materials Load Cases ModelInfo Points table
DelDupl. @) @ Move Copy Array Match Wall Assembly Load Assembly GrabCG || End Mid Grid Mearest Points | BEModel Run Edit Draw Segments Pffints Beams
Model Summary 0/ 0Undefined O:OS@D; 0/ 0 Openings || 0/ 0 Columns || 0/ 0 Beams || 0/ 0 Load Patches | 0/ 0 Column Loads b#’JW! Loadé 0/ 0Wall Supports | 0/ 0 Soil Supports || 0 Load Assembbes || O Wall Assembies | 0 L? LoadCazel

Model Summary bar
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Menus and toolbars

The Menu Bar is located at the top corner of the PLGen interface. Every toolbar shows commands that can be done by
menu commands.

|s5! File View Tools Define Help |

Iug File View Tools Define  Help | -8 %

DelDupl. @) @ Move Copy Array Match Wall Assembly Load Assembly GrabCG || End Mid Grid Nearest Points | BEModel Run Edit Draw Segments Points Beams

Model Summary | 00 Undsfinea | 0/0Sits | 070 Openings | 0/ 0 Cotumns | 0/ 0 Beams | 0/ 0Losa Parches | 070 Cournn Lozds | 0/ 0WailLoszs | 0/ 0 wat Supperss | 0/ 0 507 Suppores | 0Loas Assemoves | 0 Wat Assemoses | 0 L2 LoadCasel
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The File menu

Fie |

1 Mew.gen  Ctrl+N
5 Open.gen Ctrl+0
Import Def
A Save.gen Ctrl+5
Export BE files
=4 Print Ctrl+P
,,_-_1 Print Preview
Page Setup
Exit Alt+F4

File | New .gen
Starts a new .gen file whereby the user can begin to create the model

File | Open .gen
Brings up a dialog box for selecting a .gen file. The dialog box will show the location of the last project that was open.
(The user can navigate elsewhere to open another .gen file.)

File | Import DXF
Brings up a dialog box for selecting a .DXF file. The user can retrieve it from other locations .DXF file from the default
folder.

File | Save. gen
Saves the current state of the open .gen file

File | Export BE files
Used to save the .LC file of the model which has the names of all load cases.

File | Print
Brings up a dialog box in which the user can choose the printer and print the current .gen file

File | Print Preview
Brings up a small window in which the user can preview the .gen file before printing

File | Page setup
Brings up a dialog box in which the user can choose the size of the paper, the orientation and the margins

11 | PLPAK V2.00 User Manual - PLGen



The View menu

This section considers the “View” menu commands and other related commands on toolbars. All commands in the View
menu are available on the View Toolbar.

"c] BEAE-PLGen - [Geometry]

o) File View Tools Define Help

NDEHES BE-files DXF  Re dr g ‘f’lﬁzﬁi Coordinates Divisions Loads [ 3D View IMateriaIs Load Cases Mot
Del Dupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly GrabCG @ End Mid Grid Nearest Points Run

Toolbars 3

Grid spacing

Show/Hide Loads
Show,/Hide Divisions
Show,/Hide Coordintes
Show/Hide Grid

Show/Hide Axes

Windows 2
30 OpeniGL view
BE Model

View | Toolbars
e Used to control which toolbars should appear on the screen, the same function can be performed using right click

on any toolbar. The IT mark beside a toolbar implies that it is selected.

"] BE4E-PLGen - [Geometry]

sl File | View | Tools Define Help
o & LE| Toolbars v [[~] Main Tools ocordinates Divisions Loads ]
Del Dupl Grid spacing Z View Tools embly GrabCG 0 End Mid €

Show,/Hide Loads | ¥ | Definitions Tools

Show/Hide Divisions (7] utitities

Show/Hide Coordintes Il Snap Tools

Show,/Hide Grid ; Run Tools

Show/Hide Axes [~ ModeTools

Windows 3

3D OpenGL view Y

EBE Model

'

View | Grid Spacing
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"c] BE4E-PLGen - [Geometry]

sl File Wiew Tools Define Help

O & § Toolbars v s oar O G o ﬁ Coordinates Divisiol
Del Dup|| ST SpEEn | 8 Wall Assembly Load Assembly Grab CG
Show/Hide Loads
Show/Hide Divisions
Show/Hide Coordintes
Show/Hide Grid

Show,/Hide Axes

Windows »
3D OpenGL view Y
BE Model
_ | Use this box to
" | edit grid spacing
e - Use this button
A v =| | to save settings

GridSpacing (L) | 05 J 4

Brings up a small window allowing the user to choose the grid spacing on the screen, PL grids are square.
PLEASE note that PL is unit-less software and therefore the units have to be consistent.

View | Show/Hide group
The Show/Hide commands can be used to show or hide Loads, No. of divisions of every element, Co-ordinates at the
cursor, grid, cursor and axis.

"c] BE4E-PLGen - [Geometry]

ol File | View | Tools Define Help
0§ Toolbars ra i ﬁ Coordinates Divisic
Del Dupl Grid spacing tch Wall Assembly Load Assembly Grab CG

Show/Hide Loads

Show/Hide Divisions
Show/Hide Coordintes
Show/Hide Grid

¥ | Show/Hide Axes

Windows 3
3D OpenGL view A%
BE Model

"cl| BEAE-PLGen - [Geometry]

ol File View Tools Define Help
(% BE-files DXF ' Re cr Qf % g % l{l_ Coordinates Divisions Loads | 3D View
Del Dupl. 9@ Move Copy Amay Match Wall Assembly Load Assembly Grab CG © End Mid Grid Nean

View | Windows
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The windows menu provides options of tiling different PLGen windows that are used at the same time.

"c] BE4E-PLGen - [Geometry]
W File | View | Tools Define  Help

RR=A" Toolbars voaoar R E ﬁ Coordinates Di
Del Dupl Grid spacing tch Wall Assembly Load Assembly Grab C
Show/Hide Loads
Show/Hide Divisions
Show/Hide Coordintes
Show,/Hide Grid

Show/Hide Axes

| Windows » Tile Vertically
3D OpenGL view Tile Horizentally Y
BE Model Cascade
Minirize All
Maxmize All

View | 3D Open GL view

This command opens a 3D model for the modeled slab. This figure shows the 3D model for a slab that is supported on
four columns.

“cl] BE4E-PLGen - [Geometry]
ol File View Tools Define Help

+ ﬁ Coordinates Divisions Loads | J 30 View [ P

Del Dupl. a@ Move Copy Array Match Wall Assembly Load Assembly Grab CG End Mid Grid Mearest

"] BE4E-PLGen - [Geometry]

ol File | View | Tools Define Help

neE Toolbars vaoar BE G & Coordinates Divisions Loads {7)3D View | Materiols Load Cases Modellnfo Pointstable
DelDupl|  Sridspacing ch Wall Assembly Load Assembly Grab CG * End Mid Grd Nearst Points ' BEModel Run '|Select|Edit Draw Segments Points Besms

Show/Hide Loads
Show/Hide Divisions
Show/Hide Coordintes.
Show/Hide Grid

Show/Hide Axes

Windows »

3D OpenGLview Y
BE Model
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View | BE model
Opens PLViewer module.

BE Model (Boundary Elements Model) command will show the numerical model that will be solved by the program. The
figure on the right shows a slab with two beams as represented as the BE model.

c] BE4E-PLGen - [Geometry]
i Fie | View | Tooks Define Help
el Toolbars ar &8 'f.(
DelDupl|  Grid spacing ch Wall Assembly Load As:
Show/Hide Loads
Show/Hide Divisions
Show/Hide Coordintes
Show/Hide Grid
Show/Hide Axes

RIS

Windows »
3D OpenGL view
BE Model

T BEAE-PLView =2 Ed

Fle View Help
0HSE N Re & & ¢ (16 o X u & & G X w’ & W X BCs BCsLegend Supports Loads | [ Check

LoadCasel temp-titlel -LoadCasel =g |Eo8 55|

Model Summary |80 Points | 32 Nodes | 16 Elements | 0 Internal Points | 0 Cells |16 columns | 1 Surfaces (0 Openings) | 0 Add. Intemal Points | Net Area= 24 m=

Auxiliary view commands:

The highlighted commands represent four auxiliary view commands which are (order from left to right): Refresh, Clear
selection, Zoom Extents (Used to view the whole draft), Zoom window and Pan.

"] BEAE-PLGen - [Geometry]
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The Tools menu
The following commands are available in the tools menu and in the toolbar as shown:

Tools
Undo Ctri+Z
Eedo Cirl+Y
Move Ctri+M
Copy Ctri+C
Array
Match

Delete Duplicates
Snap to k

Assign Wall Assembly
Assign Load Assembly
Grab CG

Column stiffness calc.

Flun

"] BEAE-PLGen - [Geometry]
o Fle View Tools Define Help

L b %IEI Coordinates Divisions |

Del Dupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly GrabCG | Enc

Tools | Undo/Redo group
Allows the user to return to previous modifications whether backwards or forwards

"e] BEAE-PLGen - [Geometry]
ol File View | Tools | Define Help
DEHSY Undo Ctrl+Z g @4

Del Dupl. @ Eedo C R Assemb
Move Ctrl+M
16 | PLPAK V2.00 User Manua ;W" CarleC
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Snap to 3
Assign Wall Assembly

Assign Load Assembly
Grab CG




Tools | Move

The move command allows the user to move object(s) from a place to another, while retaining their properties, by means
of transferreing co-ordinates. Select the object(s) then click move, use the dialogue box to define the distance to be
translated along the X and Y directions.

"] BE4E-PLGen - [Geometry]

G File View [ Tools | Define  Help Type no. of units to

be moved in X

] Undh CrlvZ § o = e
DEEHS! nde s e+ direction, positive is
Del Dupl. @ @ Redo CreY Rl Assemb . right direction
M Ctrl= M v i
ove Type no. of units to
Copy Ctrl+C be moved in' Y
Array direction, positive is
T upwards

Delete Duplicates

Use this button
to cancel
Use this button
to save settings

Snap to 3

Assign Wall Assembly
Assign Load Assembly
Grab €6

===
Sex
& D6 Re i Q6L 4 B 8] Coocimts Dvions Lot 130w | Mtk Loxd Coes Mgl pos bl
0cDupl. @ @ Move Copy Amay Mach Wallsembly Lond sy GabCG £ End Mt G4 Nt Pt || Mol R {[Sdect] dt Do Sgments poins Bums
e o G e i ey

T SEEE Bl Geormet]
o Ee Vew Ioos Do
05 d I Q BEflles o0 Re ar (14 4 i 4]
DDupl @ @ Move Copy Ay Match Walsemby Lovd A

Tools | Copy
This command is used to . -l— x ining their properties. Select the required
object(s), then press copy

N T s e e e e e s | Type no. of units to

% File View | Tools | Define Help be copied in X
DEEHSY  Unde ez R 4 > direction, positive is

ppe @8 | e right direction
Move Ctrl+M -
] crC Type no. of units to
- [Copy ; = be copied in Y
e B . s .
Match
Deete Dugiicates er Manual {PLGen Distance to copy’ direction, positive is
X= upwards

Snap to 3

sign Wal sty -
Y= |2 7
se this button

Assign Load Assembly
SlefoEs to cancel

A

Use this button
"| to save settings

B R e TS
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Tools | Array
This command is used to create an array of duplicate objects instead of drawing each object separately. Choose the
required object, click array then enter in the dialogue box the number of objects and spacing in each direction.

"c] BE4E-PLGen - [Geometry] Type no. of units to

be offset in X

@l File View | Tools | Define Help Type no. of units directi itive i
) oy S irection, itive i
NDEHS Undo Ctrl+Z oh a4 required in X eoron; PoSLINE 15
‘N O direction right direction
DelDupl. @ € Redo e Il Assemb EE— -
Type no. of units to
Move CarleM be offset in Y
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Tools | Match
This command is used to match the properties of a certain element to another object. To use this command, click first on
the object with the incorrect properties, then click match and choose the required object.

el BE4E-PLGen - [Geometry]
& File View | Tools | Define Help

DB HS ! Undo cel+z  pREL 4
Del Dupl. @ € Redo Crl+y Il Assemb
Move Ctrl+M
Copy Ctrl+C
Array

Match

Delete Duplicates
Snap to 3

Assign Wall Assembly
Assign Lead Assembly
Grab CG

. — . [
= m- H N
— - - -
Chose object with unwanted properties Choose the object to be matched.

then click match.

Tools | Delete duplicates
Upon clicking this command, the PL will search for items which are drawn above each other and deletes them. This tool is
important to be used after importing multiple “.dxf” files in order to make sure that no areas are overlaping.

"c] BE4E-PLGen - [Geometry]
gl File View | Tools | Define Help

DEHSE Undo Crl+Z of @ 4
Del Dupl. [@ @ Redo I Il Assemb
Move Ctrl+M
Copy Ctrl+C

Array

Match

Delete Duplicates

Snap to 3

Assign Wall Assembly
Assign Load Assembly
Grab CG

Run
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Tools | Snap
The snap commands are helpful in drawing on order to snap the cursor to specified object. The snap options are (order
from left to right): Snap to End Points, Midpoints, Grid, Nearest object and Snap to pre-specified point locations.

el BE4E-PLGen - [Geometry]
o File View | Tools | Define Help

DEHSY Und ST Coordinates |

DelDupl. @ € Redo Ctrl+Y Il Assembly Load Assembly  Grab
Move CtrleM I
Copy CtrleC
Array
Match

Delete Duplicates

Snap to v End Paints

Assign Wall Assembly Mid Points
Assign Load Assembly Grid Intersections
Grab CG Nearest Points

Construction Points
Run i

"] BEAE-PLGen - [Geometry]
ol Fle View Tools Define Help
B & H3 Q BE-files DXF ' Re Cir ﬁ {ﬂ & % Coordinates Divisions Loads ) 3D View : Materials L

Del Dupl. @@ Move Copy Array Match Wall Assembly Load Assembly Grab CG | End Mid Grid MNearest Points

Tools | Assign Wall assembly
Allows the user to join two walls together to create an L-shaped wall or U-shaped wall.

This command is useful when drawing an L-shaped or C-Shaped objects e.g., L-shaped column or a Core. All you have to
do is to draw the required element as parts. then select the different parts and click wall assembly.

el BE4E-PLGen - [Geometry]
okl File View | Tools | Define Help

0SS! Undo I DR 4
DelDupl. @ @ Redo Ctrl+Y Il Assemb
Move Ctrl+M
Copy Crl+C
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Match

Delete Duplicates

Snap to 3

Assign Wall Assembly

‘Assign Load Assembly
Grab CG

Run
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Draw the elements and select them.

Used to define the
condition of the

Click on wall assembly to join them together.

Use this box to edit

column, whether it the height of the Use this box to edit
extends above the column the number of
slab or stops. A divisions required for
+— the numerical model
Properties_dialog
Use this box to
Wall Assembly properties v v ed|t the CG
o st vt v 3 | coordinates of
Material: H'We R— ‘ Ndiwsluns‘ 4 ‘4— assembly
CGls User Defined “D CGOrdered Falr,

Use this button
to restore the
shape into its

A (Epose |

o ||
A

components
e
Choose from ; Use this button
predefined Use this button to cancel
materials to save settings

Check box, when
checked allows the
user to edit the
centroid of assembly

By right clicking on the produced shape, the above dialogue box will appear which is used to define the properties of the
wall assembly produced. Using the wall assembly, the PL calculates the new position of the CG of the assembly and
hence calculates the inertia and stiffness accordingly. The Explode button divides the assembly into its original
components.
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Tools | Load assembly
Allows the user to join different loading elements to work as a single loading element.

This command calculates the CG of the new shape produced. In order to use this command, draw the required element
first and define them as required. Then select the drawn elements and click Load Assembly to join them together. Right
click on the produced shape to control the number of shape divisions and the applied load by this load assembly.

"] BE4E-PLGen - [Geometry]

9 File View | Tools | Define Help

DEHSE Unde Ctrl+Z plat ¢
Del Dupl. @ € Rk Ei7 Il Assemb
Move Ctrl M
Copy Crle C
Array
Match

Delete Duplicates
Snap to »
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el BE4E-PLGen - [Geometry] =[P |

@l File View Tools Define Help -8 x

Del Dupl. @ @ Move Copy Aray Match WauAssammyI Load Assembly| Grab CG ¢ End Mid Nearest Points © BEModel Run [Select | Edit Draw Segments Points Beams

x

ez | O L2 LoadCasel

Wil Supports || 0 / 0 5ol Support || 0 Load Assemfes | 0

Madel Summary |2/ 2 Undefined | 0/0
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Use this box to edit Use this button
the number of to restore the
divisions required for| | shape into its
the numerical model components
i A
Properties_dialog
Load Assembly profifities
Ndivisions: | 4 @:
LoadCase FF) Wi (FL) Wy L
| LoadCase1

0 0 o k Use this table to
input resultant

forces induced

by the assembly

Use this button

= to cancel
=

Use this box to edit .
the height of the Use this button
column to save settings

Tools | Grab CG
Allows the user to copy the position of the CG of the selected areas to the clipboard; it can be pasted in any text file later
on.

el BEAE-PLGen - [Geometry]

ol File View | Tools | Define Help

DEHSH] Unde Ctrl+Z RaE 4
Del Dupl. @ @ Redo CrbeV i Assemb
Move Ctrl+M
Copy Cirl+C
Armay

Match
Delete Duplicates

Snap to »
Assign Wall Assembly
Assign Load Assembly
Grab CG

Run

Tools | Column stiffness calculator

This is a tool that allows the user to include columns with non-prismatic cross sections and/or columns with column
capital. This is done by calculating the stiffness values of the required columns,; the calculated stiffness can be then
inserted in the required column.

i Tools

| Undeo Ctrl+Z
Redo Ctrl+Y
Move Ctri+M
Copy Ctri+C
Array
Mateh

Delete Duplicates
Snap to 2

Assign Wall Assembly
Assign Load Assembly
Grab CG
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Choose the
column type
from the drop-
down menu
Column stiffness calculator for the PLPAK - ver. 1.00 * @
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i =]
G | to open details
T

o

Click this button
Properties to finish and
close the
calculator

Tools | Run

After finalizing all input processes the model is run by selecting Run form the tools menu or from the toolbar as shown.
This takes you to the solver program, PL. Core Man.

"c] BE4E-PLGen - [Geometry]
o) File View | Tools | Define Help

DEHSY Undo EUE - fo 4 188 Coordinates Divisions Loads )30 View | Materiols Load Cases Mode
DelDupl. @ @ Redo Ctrl+Y Il Assembly Load Assembly GrabCG | End Mid Grid Nearest Points @ BEModel] Fun |
Move ChrlsM
Copy Ctrl+C
Array

Match
Delete Duplicates

Snap to 3

Assign Wall Assembly
Assign Load Assembly
Grab CG

Run

I ' _
The Define menu

This is the main menu that is used to define the properties of the virtual model including geometry materials, loads,
supports and some properties of the numerical model.
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Define

Modes »

Materials

Load Cases

Model Info

Point Table
"c] BEAE-PLGen - [Geometry] =0
a FEile View Tools Define Help - F X

0 5 |d 3 G BEfiles DXF  Re ar & @ & & Coordinates Divisions Loads )30 View | Materisls Load Cases ModelInfo Pointstable
Del Dupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly GrabCG © End Mid Grid Mearest Points @ BEModel Run || Select | Edit Draw Segments Points Beams
[

Define | Modes
Mode commands are used to state the mode of drafting. They include Select, Edit, Draw, Segments, Points, Boxes.

Mode commands are used to state the mode of drafting. They include Select, Edit, Draw, Segments, Points, Boxes.

"] BE4E-PLGen - [Geometry]

) File View Tools | Define | Help
B S0 B Mods b [v] select c
Del Dupl. @ @ Move Materials Edit ]
Load Cases Draw L
Model Info Segments
Foint Table Points
Beams
"] BEAE-PLGen - [Geometry] oo )
g File View Tools Define Help - F X

DEHES Q BE-files DXF ' Re dr Q Q T & Coordinates Divisions Loads £J30 View : Materials Load Cases ModelInfo Pointstable
Del Dupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly GrabCG @ End Mid Grid MNearest Points : BEModel Run | Select | Edit Draw Segments Points Beams
[

Draw Mode

This command is used to draw all objects except beams. In order to draw the elements correctly you have to input them as
four nodes element ,i.e. while drawing ,place the four nodes that border the element by four left mouse clicks, then let the
PL close the border by pressing a rightmouse click.
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Right click 1o close the shape

To draw circular element, press SHIFT while drawing.

PLEASE Note: Using any number of nodes other that four will allow you to define the drawn element as Slab or Opening
only.
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The Edit mode:

The edit mode gives you the opportunity to change the position of any node.

T BEAE-PLGen - [Geametn P e =
W@ Eil= View Took Define  Help _ s =

1 EF W S L BE-flles DXF | Re < O @35 <t [HHE[I8¥] coordinates Divisions Loads @9 3D View | Materia ls Load Cases ModelInfo  Points table

DclDupl. @ @ Move Copy Amay Match Woll Assembly Lood Assembly Grab CG |° End Mid [ Grid | Nearest Poirts | BEModel Run | Seicct | Edit | Drow Scoments Points Beams

X
=
(I
P
o
£
it Smemrim ey [67 1 Urnierand | 670512 [ 676 Gmienn | 67 66 = = = == e e = e e

The Select mode:
The select mode is used to select single or multiple areas that have been drawn. The select mode is also used to define the
properties of all areas including the definition of support and load conditions.

T BEAE-PLGen - [Geometn] (= |
@ Fle View Tools Define Help & x
1 5 = =3 £ BEfiles DXF ' Re o & &% < Coordinates Divisions Loads 3D View | Materials Load Cases Model Info  Points table
Del Dupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly Grab CG | End Mid [Grid | Nearest Points | BEModel Run :[Select | Edit Draw Segments Points Beams
Madel Summary [1/ 1 Undefinea] 0/ 0 5is5 |[0/0 Openings [0/ 0 Cotumns | 0/ 0 8eams [0/ 0 Load Patche: | 0/ 0 Cotumn Loass | 0/ 0 viat Loacs [0/ 0 Wal Supports | 0/ 0 So Suppors || Loas Assambres | 0 Wan Asssmbies | 0 L= LoadCasel
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Defining the type of area:

In Select Mode, Left Click the area and then Right click, a dialogue will appear which has a list of possible area
definitions.

"e] BE4E-PLGen - [Geometry] =2 | =
o Fle View Jools Define Help -
A= d 3 G BEfiles DXF - Re or O & «}-[nnmmatas Divisions Loads [J3D View : Materials Load Cases ModelInfo Points table
DelDupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG |° End Mid |Grid | Nearest Points | BEModel Run :[Select|Edit Draw Segments Points Beams

Type Dialog

Undefined n
................ lmm—t

Siab
Opering
Colamn
Column Load
Load Patch
Wal Load
Wall Support
Soil Support

Model Summary [ 1/ 11 Undefined | 0/ 0 5labs || 0/ 0 Openings |0 /0 Columns [0/ 0 Beams || 0/ 0 Load Patches | 0/ 0 Column Loads

sl Supports || 0/ 0:Seil Supports | O Losd Assembies || 0 Wall Assmbies | 0 L2 LoadCasel

Defining a slab:

Select slab from the list as shown above. To define slab properties, right click over the slab object in the select mode. A
dialogue will appear, as shown to the right, that will be used to define slab thickness, material, loads and whether the PL
should calculate the slab own weight or not.

PLEASE note that slab load is uniformly distributed, and that PL is a unitless software and therefore the units have to be
consistent.

Defining an opening can be done using the same procedure, however opening have no properties to control.
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Use this list to

Use this box to edit

Mater#{[Concrste =]
Include Own Waght'l:|

define slab the thickness of the
material slab
A *
Properties_djalog El
Slab prperties
\ 4 e
LoadCase W({F/L3
ThicH : 0.2
iclness : : \

Checking this box means
that the own weight of slab
will be calculated
automatically

Defining supporting elements:

“ 0K |H Cancel \}<—|_>

Use this box to
input uniform

> load induced by

each loadcase

Use this button
to cancel

Use this button
to save settings

All the supports defined in the virtual model actually represent cells that overlay the slab. The mechanics of supports are
defined as stiff nesses for these cells. The direction of the defined stiffness of each support depends on the type of the
support. All supporting elements are defined as objects with defined areas. In order to produce reasonable results using
BEM, the areas of supporting elements have to be divided (except columns which are too small to be divided).

Defining columns:

Left click on the area that is required to be a column, then Right Click and use the produced dialogue to define the area as

a column.

Tl BE4E-PLGen - [Geometry]
@ File View Tools Define Help
1 F = & L BE-files DXF | Re O Of &% 3 Coordinates Divisions

DelDupl. @ @ Move Copy Array Match Wall Assembly Load Assembly Grab CG End Mid | Grid
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To define the column properties, Right Click on the column without choosing it by Left Click. Use the produced dialogue
to define the column height, material, whether this height extends above and below the lab or below it only. The PL
allows the user to define the CG of the column which is necessary for some modeling applications, also the stiffness of the
column can be defined in three directions which are: K3 - axial (vertical) stiffness, Kx —Stiffness against moment in the
direction, Ky—Stiffness against moment in the Y direction. PLEASE note that PL is a unitless sofiware and therefore the
units have to be consistent.

Used to define the
condition of the column,

whether it extends above Checking this box allows
the slab or stops. the user to define different
Y stiffness values for the
- column
Use this button Use this box to edit
to define slab the height of the 1
material column Use these boxes
4 A to define
Progerties_dizlog = stiffness values
Collere propestion for the column
Condition: ser Defined Stiffness
Fedds: K3: | 736666.7 -
Lk = v |[eEmes Use this box to
ot {[Concrete._ ~] % e define a CG for
the column
User Defined CG: CG Coordiartes
Use this button
. to cancel
Checking this box allows
the user to define different Use this button
CG co-ordinates for the to save settings
column

Defining a wall support:
Left click on the area that is required to be a wall support, then Right Click and use the produced

Tl BE4E-PLGen - [Geometry] = ]=]
@ Fle View Tools Define Help -8 x
0 5 W & O BEfiles pxF | Re dr & & 3+ [H[18] Coordinates Divisions Loads £J30View = Materials Load Cases ModelInfo Points table
DelDupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG © End Mid Grid Nearest Points @ BEModel Run |:[Select|Ecit Draw Segments Points Beams

_ — .
Undefined -

Model Summary |1/ 2 Undetinea | 0/ 150z |0 1 Openinge] 0/ 4 Couma] 0/ 0 seame 0/ 1 Loaa patches | 0/ 1 Coumn oscs | 0/ 1 waboass | 0 0'Wah Support | 0/ 051 Suppors | 0 Loaa Assembes | 0l Acsembies | 65.5 L% LoadCasel

dialogue to define the area as a wall support.
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To define the wall support properties, Right Click on the wall without choosing it by Left Click. Use the produced
dialogue to define wall material, height, whether it extends above and below or only below the slab and the number of
boundary element divisions.

Used to define the
condition of the wall,

whether it extends above Use this box to
the slab or stops. define the height
' of the wall
Properties_dialog (=]
1k vromtes ¥ Use this box to
Concton: (oo o on <] ot define the number

Metats: Ndm-mD_l_’ of divisions for the

numerical model

[ ok Ji[ cancet | Use this button
to cancel

Use this button
to define slab
material

Use this button
to save settings

PLEASE note that PL is a unitless software and therefore the units have to be consistent.

Defining a soil support:
Left click on the area that is required to be a soil support, then Right Click and use the produced

el BE4E-PLGen - [Geometry] = e |[==
o File View Tools Define Help -8 x

1 & i & G BEfiles pxF  Re dr @ & 4 ﬁ Coordinates Divisions Loads 3D View & Materials Load Cases ModelInfo Points table
DelDupl. @ @ Move Copy Amay Maich Wall Assembly Load Assembly GrabCG * End Mid Grid Mearest Points ' BEModel Run '[Select | Edit Draw Segments Points Beams

Type Dialog =]
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Undefined
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Y
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Column Load
Load Patch
Wall Load
Wl SUEEm X

Madel Summary | 1/1Undsfined | 0/ 1Siats |0/ 1 Opanings || 04 Celumns | 0/ 0 82ams | 0/ 1 Load Patches | 0/ 1 Coiumn Loads || 0/ 1Wal Loacs |0/ 1 Wall Supparts | 0/ 0 5ol Supports | OLosd Assembies | O Wall Assembiie: | 65.5 L* LoadCasel

dialogue to define the area as a soil support.
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To define the soil support properties, Right Click on the support without choosing it by Left Click. Use the produced
dialogue to define soil spring stiffness (Ks) and number of boundary element divisions in both directions.

Use this box to
define the
stiffness of the
s0il support

Properties_dialog (=]

Soil S it properti i
Pl Use this box to

define number of

Na‘@ . Nb: divisions in Y

direction

| 0K ||I Cancel ]P-L» Use this button

v to cancel
Use this box to
define number of Use this button
divisions in X to save settings
direction

Defining loading elements:

All the loading elements defined are in the virtual model as objects in their actual dimensions, therefore all point loads
have to be added as load patches. The areas of loading elements are divided into cells that overlay the slab. The loads
induced are defined as resultant forces and/or moments at these cells. The direction of the induced load depends on the
type of the loading element.

Defining a Column Load:

Left click on the area that is required to be a column load, then Right Click and use the produced dialogue to define the
area as a column load.

"=l BE4E-PLGen - [Geometry]
8 File View Tools Define Help

1 5 & &5 X3 BEfiles DXF ' Re o OF & <« [#[18%] Coordinates Divisions Loads 3D View & Materisls Load Cases ModelInfo Points table
DeiDupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG : End Mid Grid Nearest Points | BEModel Run :[Select | Ecit Draw Segments Points Beams

2 x

Model Summary| 1 s [[0.70508 supporss [ o1 LoadCasel

To define the colﬁfﬁn pfopérties, Rigilt Chck on tfle cbiumﬁ without chobéing 7itrby Left Click. Use the produced dialogue
to define the loads induced by this column. The load has three parameters vertical force (F), moment in X direction (Mx)
and a moment in Y direction (My).
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Properties_dialog

Column Load properties

Use this box to edit
the height of the
column

o e

Use this button
to save settings

Use this grid to
input resultant

forces induced
by the assembly

Use this button
to cancel

PLEASE note that PL is a unitless software and therefore the units have to be consistent.

Defining a load Patch:

Left click on the area that is required to be a load patch, then Right Click and use the produced dialogue to define the area

as a load patch.

Fel BE4E-PLGen - [Geometry]
ol File View Tools Define Help

0 5 3 & BEfiles DXF ' Re or Of i 4 Coordinates Divisions

DelDupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly Grab CG
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Type Dialog
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Supports [ 0/ 0 Soil Supports || 0 Load Assembies || 0 Wall Assemblies

65.5 L%

LoadCasel

To define the load properties, Right Click on the column without choosing it by Left Click. Use the produced dialogue to
define the loads induced at this patch which is a uniformly distributed load. This window allows you to define the number

of boundary divisions in X and Y direction.
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Use this box to
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Use this box to
define number of
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direction
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ies_dialog
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Use this grid to
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forces induced

by the assembly

Use this button
to cancel

rl

v
Use this box to edit
the height of the
column

Use this button
to save settings

PLEASE note that PL is a unitless software and therefore the units have to be consistent.

Defining a wall load:

Left click on the area that is required to be a wall load. Then Right Click and from the produced dialogue define the area

as a wall load.

el BE4E-PLGen - [Geometry]
o File View Tools [Define Help

Del Dupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly Grab CG

End Mid Grid Mearest Points © BEModel Run ©|Select| Edit Draw Segments Points Beams
Type Dialog [o<]
Wall Load -
Undefined
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To define the wall load properties, Right Click on the wall without choosing it by Left Click. Use the produced dialogue
to define the loads induced by this wall. The load has three parameters vertical force (F), moment in X direction (Mx) and

amoment in Y direction (My).
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Use this box to
define number of
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direction
i
Properties_dislog &
Wall Load
Ndv. T 0
Use this grid to
LoadCase FH Mx FL) My (FL) .
b p o j#+—, | inputresultant

forces induced
by the assembly

Use this button

to cancel
This box shows the -
names of load cases Use this button
to save settings
Beam mode
This mode is used to draw beams, just by defining their start and end points.
"c] BE4E-PLGen - [Geometry] [= & =
ot File View Tools Define Help -8 X

= I & 2% BEfiles DXF | Re dr Q 3 8|18 Coordinates Divisions Loads {30 View | Materials Load Cases ModelInfo Points table
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To define the beam properties, Right Click on the beam without choosing it by Left Click. Use the produced dialogue to
define beam depth, width, start point, end point, moment of inertial (Iy), Torsional constant (J), material, number of
divisions, defining own weight per unit length of beam and whether the PL should include the beam own weight or not.
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Segment mode

The segment mode is used to define the number of boundary divisions of the drawn areas. To use segment modes, click on
segment then select an area which includes the boundary line that is required to edit, please note that selection has to be
done from right to left. Right click on that line and a dialogue box will appear to allow you to choose number of divisions

d "#.SE th'ﬁ ltnrc])x t?h Checking this box allows
be ine w E | erthe the user to define the ly Use this box to
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i e @ (tortional
constant)
Use this box to edit feam Propeties Y.
the start point of the Condtion: || below v|  User Defined Properties Use this box to
beam Depth: [0.5 define the type
) Width: | 0.25 ty: [0.00260416574 of beam material
Use This box ©o Staqy _3.285.? 091 J: 10.00178658043 T o
edit the end point|- =TT, e B define number of
of the beam Include StffnessT Divisions: 64]4_\—’ divisions
Include Own Weight: OWperunt Area: | 125 required for the
User Defined OW: OW per unit length: numerical model
Use this button
oK | to cancel

v

Checking this box means
that beam stiffness is
included in calculations

Checking this box means
that the beam own weight
will be user defined

Use this button
to save settings

and the type of boundary fixation.
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@l File View Tools Define Help

0 & | & & BE-files DXF | Re ar G & ¢ /18] Coordinates Divisions
DelDupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly Grab CG

Loads 3D View | Materials Load Cases

End Mid Grid Nearest Points @ BEModel Run Waw Segments Points Beams

ModelInfo Points table

Model Summary |00 Unsefined | 0/ 1 5ia8s [ 0, 1 Openings [0/ 4 Coumns

0/ 08zams|[0, 1 Load Patches [ 0/ L Cotumn Losas |0/ 1 WailLoass [ 0/ 1 Wail Suppons | 0/ 1 5o Suppors [ 0 Losa Assembies | 0 wai Assemoie: [ 5.5 L=
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Point mode

This mode is used to draw points that are used only for drawing to define certain coordinates. Points can be placed by
defining co-ordinates or by just clicking where you want it to be placed. All points that have been drawn are available
through the points table.

Use this box to
define the type
of boundary
conditions

SegmentsDialog

Boundary Condition: |Free - |
e >

Use this box to
define number of
divisions
required for the
numerical model

Use this button
to cancel

Use this button
to save settings

"e] BE4E-PLGen - [Geometry]

ol File View Tools Define Help

= e s

-8 X

DEES Q BE-files DXF ' Re Cr Q Q L % Coordinates Divisions Loads )30 View @ Materials Load Cases ModelInfo

Del Dupl. @@ Move Copy Amay Match Wall Assembly Load Assembly GrabCG © End Mid Grid Nearest Points : BEModel Run Edit Draw Segments Eeams

e |§’j
X Y OrderedPair ,C_“
v T 2 720203 4.006,3722
25 3 253
25 25 0525
1287222219 326666665 1.872,3.267
15 25 0525
22166667 204444456 2217.2.044
225 237777781 2.252.378
225 35 2252233
a5 15 3515
37166667 115555561 3717.1.156
*

Define | Materials
allows the user through a window to define new materials or edit current material properties

Use this box to

Mew Construction Point
Erter new Point Coordinates

define X ordinate
of the new point

Use this box to
— define Y ordinate
of the new point

Use this button
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Step 1:

Click “Materials” from the top toolbar

"c] BE4E-PLGen - [Geometry]

@Zl File View Tools | Define | Help
NS WS BE{  Modes V&
DelDupl. @ @ Move|  Materials pana
Load Cases
Medel Info
Point Table
"] BE4E-PLGen - [Geometry] (=N
@) Fle View Tooks Define Help .8 x

Del Dupl. 9@ Move Copy Amay Match Wall Assembly Load Assembly GrabCG ¢ End Mid Grid Nearest Points @ BEModel Run Edlt Draw Segments Points Beams
I

Step 2:

Using the materials window, choose the current material to be edited or input a new material

Use this button
» {0 add new
material
Materials U h b
se this box to
oo edit the defined
materials
Use this button
A to delete defined
material
List box containing Use this button Use this button
names of defined to save settings to cancel
materials

Step 3: New Material

After pressing New, use the produced Dialogue to input the new material by defining Name, E (Young’s Modulus), Niew
(Poisson’s Ratio) and Gamma (Unit Weight of the material) then click “OK”. PLEASE note that PL is a unitless sofiware
and therefore the units have to be consistent.
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Use this box to edit Use this box to
name of material define E (young’s
-
modulus) of the

A .
MaterialPropertiesDialog == material
Name: Use this box to

define Niew
E: (poission’s ratio) of

Niew: Ed— the material
Ganma: [0 «————— [ Use this box to

[ oc_J| caen_Je L»| define Gamma
(unit weight) of

—+ the material
Use this button Use this button
to save settings to cancel

Step 4: Editing current material

After clicking Edit, use the Dialogue to edit material name and properties by defining the name, E (Young’s Modulus),
Niew (Poisson’s Ratio) and Gamma (Unit Weight of the material) then click “OK”. PLEASE note that PL is a unitless
software and therefore the units have to be consistent.

Use this box to edit Use this button to
name of material _ | define E (young'’s
i ~| modulus) of the
MaterialPropertiesDialog == material
_ | | Use this button to
Name: Concrete
’ _ o define Niew
E (poission’s ratio) of
Niew: the material
Gamma Use this button
. to define Gamma
[ox “I! CEN (unit weight) of
the material
Use this button Use this button
to save settings to cancel

Define | Load Cases
allows the user to define the load cases.
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Step 1:

Click “Load Cases” from the top toolbar

"] BE4E-PLGen - [Geometry] (=] s
o File View Tools Define Help -8 X

DEHS Q BE-files DXF - Re dr ﬂ Q 4 % Coordinates Divisions Loads 3D View : Materials Moda\lnfo Points table

Del Dupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly Grab CG © End Mid Grid Nearest Points : BEModel Run Ed\t Draw Segments Points Beams

Use New and Edit Commands to control the names of the load cases. The two menus at the right are used to define the
load case which considers the beam and slab own weights.

Use this box to -
: Use this button
o setnes | o1 oo
loadcase
I \ Use this button to

Load Cases = define loadcase

carrying slab own
LoadCasel L for Own Weight (if any) rying "
NEW weight

EOIT Slab OW: LoadCasel =

DELETE Een Sl

Use this button to
define loadcase
carrying beam own

v weight
List box containing Use this button Use this button Use this button
names of defined to delete defined :
to save settings to cancel
loadcases loadcase

Following are dialogue boxes that appear after pressing New or Edit

Edit Load Case Use this button

Enter Load Case Name to save settings

Use this button
to cancel

A Use this button to
] » define the name of
loadcase

New Load Case Use this button

to save settings

B

Enter Load Case Name

|
o
=
| -

i

Use this button
to cancel

Iy Use this button to
| »define the name of
loadcase
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Define | Model Ifo

Allows the user to view and edit the project title, no. of gauss points and type of solver.

"c] BE4E-PLGen - [Geometry]

ul File View Tools | Define | Help

Del Dupl. @ @ Move

Modes 3 g 4
Materials Wall Ass
Load Cases
Model Info
Point Table

"c] BEAE-PLGen - [Geometry]
@) File View Tools Define Help

End Mid Grid Nearest Points

BEModel Run

1 5 |3 G BEAfiles DXF | Re dr ] & ¢ & Coordinates Divisions Loads [ 3D View | Materials Load Cases| ModelInfo | Points table

Del Dupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly Grab CG

lect | Edit Draw Segments Points Beams

= le s

-8 X

Meodel Info

Title1:

NGauss:

Solver:

|

[

oK ][ Cancel |
A

Use this button
to add new
material

Use this box to
edit the defined
materials

—

Use this button
to delete defined
material

Y

Use this button
to save settings

Use this button
to cancel

Define | Point Table

Allows the user to view all points that in the workspace in a tabulated form.

GridView [l
Cle
X Y OrderedPair
v 372222233 40063722
25 3 253
05 25 0525
187222219 326666665 1.872.3.267
05 25 0525
22166667 204444456 22172044
225 237777781 2252378
225 223333335 2252233
35 15 2515
37166667 1.1555561 ATI71156
*
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Getting Help

The BE4E.com customer support team is always welcoming problems and suggestions of registered customers. Just send
an e-mail including your questions, or your model together with your questions to: PLPAK@be4e.com

Also check our site news at www.PLPAK.com regularly for Problems and Solutions section and the Frequently Asked
Questions section.
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