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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.

Ty

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 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

By the end of this lecture the attendee will learn how to:

1. Model practical slabs using PLGen.

2. Model raft over Winkler area springs using PLGen.

3. Check the numerical model using PLView.

4. Run the model using PLCoreMan.

5. Show results — Strip / contours / reactions / assemblies results using PLPost.
6. Show beam results using PLPost.

7. Learn PLPAK modelling capabilities.

Ty
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What iIs the PLPAK?

« PLPAK (plate analysis package) is a structural analysis software package for plate bending structures
based on the boundary element method for shear deformable plate bending theory.

Ty

The PLPAK-Basic is a software package for structural analysis of building slabs and foundations.

The PLPAK solves single floor at the time; each floor consists of single slab with several openings.

The PLPAK deals with the real geometry of structural element so we can reach for more realistic

simulation for the structure.
The PLPAK is very easy to learn and doesn't require any previous knowledge of boundary elements.

« The PLPAK has also been verified by papers published in highly ranked journals. And its results are
verified by several other analytical and reliable numerical methods, as well as proving to be much

quicker at solving irregular large practical models.
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PLPAK Basic — package components:

1- Generator (PLGen). 'ﬂ

2- Boundary element numerical model viewer (PLView). g

3- Manager (PLCoreMan).

4- Post-processing (PLPost). ¥g3
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The PLGen is responsible for generating the model showing every structural

Generating the model is in main three steps:
1. Edit model information

2. Build model and define its elements

3. Edit the boundary element divisions
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1. Edit model information E

Materials | Load Cases ModelInfo Points table [*bedec™

In the model information we will define material properties from material tab

( Materials |£|1

@s' File View Tools | Define | Help
NE "3 0 BE Modes N Steel NEW
Del Dupl. @ @ Move Materials | OR EDIT

Load Cases

Model Info e

Point Table

oK H Cancel

The user can define the properties of the construction material such as
Young’s modulus, Poisson’s ratio and Gamma of the materials.

MaterialPropertiesDialog

Mame: Concrete
It has to noted that PLPAK is a dimensionless software, that is mean that E: 2210000
the user should input the information in a compatible units. New: 0.3

Gamma: 2.5

oK l l Cancel
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1. Edit model information

Load cases information is also a type of model information which is determined by user.

g File View Tools | Define | Help
15 H3Q
Del Dupl. @ @ Move

BE-i Modes 3

Materials

Model Info
Point Table

Load Cases ||

The user can define different load cases and which one can

include the slab and beam own weight.

OR

maching

o
-
Q&
g
P4
-
(=
-]
" hede.co™
Materials | Load Cases | Model Info  Points table
Load Cases |£|
dead Loadcases for Own Weight (if any)
live MEW!
fc
-EDlT SlabOW: | dead -
DELETE Beam OW: Idead V]
I QK I I Cancel I
Mew Load Case ﬁ
Enter Load Case Mame
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1. Edit model information

There are another information can be changed from model info tab.

Materials Load Cases | Model Info | Points table peo™

[ Model Info =
o' File View Tools | Define | Help
. . titlel
15 Hd3 G Modes g e |
MGauss: 10 Salver: LUDecompasition
- |
= DUFIL @ @ LI Materials OR Beam numerical model factors
Load Cases | L=beam length |
| 1
Model Info || BRI Ll
| | | |
Point Table

L= | [=]]

* The user can change number of Gauss points to decrease time _
consumption in modeling but the number should be even number. om Lt B

f»= PL control no. 52

* The user can change the type of solver either LU Decomposition,

Gauss Elimination, or GPU solver. Show PL Controls | | Refresh L Controls |

» Also the user can change the PL Controls. [ ok ][ cancel |
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1. Edit model information

PL Controls are 400 Ctrl for:

Modelling aspects.
Printing out data.

Solver and numerical model.

PLPAK gas its default PL Controls.

In case of changing any control you need to update $PLCTRLS$
file form Update $SPLCTRLS. button.

Restore PLCTRL defaults button restore them to the default

values.

PL Controls Manager ($PLCTRLS.)

PL Control No. PL Contral value

n. Update changes

1
1
1
: Description
i
i

18—1 Controls are loaded from SPLCTRLS.

21—3 Update SPLCTRLS. Restore PLCTRL defaults

23—1 End
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2. Build model and define its elements

The user can insert the model by three ways

|

Drawing Model from PLGen

This option is useful for
small models.

!

Importing Model from text files

This option is useful for

developers.

el BE4E-PLGen - [Geometry]

uf. File . View Tools Define Help

M

D

>

V]

New .gen  Ctrl+N

Open .gen Ctrl+0

Points table

A& d

Array Match Wall Assemb

Import

DXF

=
=
r-

Export

Save .gen Ctrl+S

Print Ctrl+P
Print Preview

Page Setup

Exit Alt+F4

Text format |

|

Importing (.Dxf ) file (AutoCAD file)

This option is useful for large
models or detailed models.

| —
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2. Build model and define its elements

A- Importing (.Dxf) file is from file menu then Import Dxf.

Autodesk AutoCAD 2017 1.dwg D-Typeakemordcrphmse % 2 Signin
= = - Home  Insert Annotate Parametric View Manage Output Add-ins A360 ExpressTools Featured Apps BIM 360 Performance o -
File | View Tools Define Help 75 . (,x o B Mo O Rome S-Tim < 7 A ' | ] - gﬂ % = ';i - -~ Bl e = - ;= =
essad o - . . 93 -~ , /m . = ., -, , & . s »f ; g o .
_J New .gen Ctrl+N Dm: Re Clr g 4 Line Polyline Circle Arc s S Copy . Miror @ Fillet - 4 Text Dimension Layer * sert Gt Group *_  Measure Paste L Base
% E T v I8 - [ Stretch @l Scale g Amay v dL - B Properties F %, " % u @ Bylayer ~ el - - y
\r Open .gen Ctrl+O Array Match Wall Assel Draw ~ 1 Modify ~ Annotation ~ Properties v s Groups v  Utilities ~ Clipboard  View v
s +
| Import » H DXE |
ne] t -0 x
- F % .
: Export 4 Text format |
. | — -
1)
= Save.gen  Ctrl+S
o) X » S
=) Print Ctrl+P naig
LY . -
| Ly Print Preview
Page Setup
Exit Alt+F4

OR

BE-files DXF

Layout1 Layout2 *




www.plpak.com

2. Build model and define its elements

There are important notes that should be taken into consideration before Importing (.Dxf) file:
1- The slab line should be the outer line for the drawing.

2- All structural elements should be polyline in AutoCAD.

3- Beams should be inserted in AutoCAD is points at start/end of the beams.

4- All structural elements are drawn by four points only except the slab and the opening.

tstable | ) [ el 9 O Multi-BE-files BE-files 0XF TBpak ~Re cr Of G «+ BBIAX Coordinates Divisions Losds (£ 30 View Arch Axes
Wall Assembly Load Assembly GrabCG = End Mid Grid Nearest Points ° BEModel KCalc. Run | Select
( = I 0
7 0 0
D:l

"'""-becle.cﬂ‘“
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2. Build model and define its elements
B- Drawing Model from PLGen.

1- The user should show the Grids and show Coordinates.

The user can change the Grid spacing from view menu.

Coordinates

Re ar & & < |1

Divisions Loads §J 3D View

T§ BEAE-PLGen - [Geometry]

W Fde View Tools Define Help -8 X%
) &5 3 G BEfiles DXF  Re O O & 3+ Wlt|1] Coordinates  Dwisions Loads )30 View ~ Materials Load Cases ModelInfo Points table

y Match Wall Assembly Load Assembly GrabCG = End Mid Grid Nearest Points BEModel KCalc. Run  |Select Edit Draw Segments Points Beams

DelDupt. @ @ Move Copy Ams

Model Summary 0/ 0 Undetras | 970 S0s | 9/ 0 Operings | 00 Cotemrs (/0 Beams | 0/ Clead Paschers |0/ 0 Comn Londt {0/ Wad Loacs | 0 O iad Sepports | 010 S0 Sugponts | 0 Lond Ausemstes | 0 Wak Assertes O L*

OR

! File
QO & §
Del Dupl

-6

7

5

View

[<JC<]l<]

Tools Define Help

Toolbars

Grid spacing

Show/Hide Loads
Show/Hide Divisions
Show/Hide Coordintes
Show/Hide Grid
Show/Hide Axes

>

Windows »

3D OpenGL view

BE Model

W bede.co™
View | Tools Define Help
B Toolbars »
| [ Grid spacing ]
| Show/Hide Loads

{[v] SshowsHide Grid
Show/Hide Axes
Windows »
3D OpenGL view
BE Model

Show/Hide Divisions
Show/Hide Coordintes

Grid Spacing @

Grid Spacing (L) 0.5 v
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2. Build model and define its elements

B- Drawing Model from PLGen.

PLGen has six modes:

Select: to select the object.

Edit: to edit points or geometry of the object.
Draw: to draw an object.

"'""-becle.cﬂ‘“

Segments: to edit the number of divisions and boundary conditions of the boundary element (openings and slab only).

Points: to draw specific point with specific co-ordinates.
Beams: to draw a beam.

2- Select Draw tab and then Grid tab to draw the slab on the selected grids.

End Mid {_G;EI_I Nearest Points ° BE Model K Calc. Run

Select EditiDraw_Segments Points Beams

PLGen modes
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2. Build model and define its elements

B- Drawing Model from PLGen.

3- Drawing the elements on the grids.

 Starting with the main slab by pressing left
click on the four corners and closing with
right click

 Then draw the support, load elements, and
the opening but still we didn’t define them.

* |t doesn’t matter if we draw clockwise or
anticlockwise.

* In order to draw a circle, just click shift
button during the drawing process after that
press in any place of the outer perimeter of
the circle.

"] BE4E-PLGen - [Geometry]

&l File View Tools Define Help

Materials Load Cases ModelInfo Pointstable ) [/ | - (& Multi-BE-files BE-files DxF TBpak Re cr G} <+ jilf|[A¥ Coordinates Divisions Loads 73D View Arch Axes

DelDupl. @ @ Move Copy Aray Match Wall Assembly Load Assembly GrabCG ° End Mid Grid Nearest Points | BEModel KCalc. Run

Select | Edit Draw Segments Points Beams

R / T
............... /

/ 1 RN R
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,,,,, / L

/ AN

|
T / T
.......... / //
7
/ [ ] //

NN / I I O

/ NN

NI | | | | L L L)

,,,,,,,,,, .
,,,,,,,,,, pyd
>>>>>>>>>> / T S T S S S S S . -
............ /
............ ¥

I I et e I O O O

EESRRERS LTI LLILLLLLL] LLLLLLLLL REERERE NN EEEEEEEEINEEEEEEEEERESERERS



NTS

www.plpak.com

2. Build model and define its elements

"""’-becle.cﬂ‘“

Objects in the PLGen can be categorized into three categories:
 Slab and openings (Domain of the problem). = Drawn using any number of points.
« Supporting elements. = Drawn using 4 points only.
Acolumn, Column, Wall support, Awall support, Soil support, Warping wall, Drop.

It has to be noted that, Acolumn, Awall support, Warping wall are special elements used in fixed base package.

* Loading elements. = Drawn using 4 point only. Type Dialog B
Column load, Load patch, Wall load. r— »
3 : Undefined
Defining different objects: Select | Edit Draw Segments Points Beams _Dmm
AColumn
« Choose “select mode”. Column
Load Petch
» Click left click on the object to select it. el Losd
. . . . AWal 5 it
« Click right click to choose object type. Soi Support
g.frgrping Wall
p

Saaammg
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2. Build model and define its elements

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

Materials Load Cases Modellnfo Pointstable ~ | ) [ [l (4 (O, Multi-BE-files BE-files DXF TBpak Re g(ﬂ«—}»m Coordinates Divisions Loads & 3D View Arch Axes
BEModel KCalc. Run /midit Draw Segments Points Beams

DelDupl. (@)@ Move Copy Array Match Wall Assembly Load Assembly GrabCG | End Mid |Grid | Nearest Points

Warping wall
Wall load
Wall
Opening

Load patch

Wall assembly
(Core)

i EEEE R | Wall load assembly

RN EEE SRR T~ (Core load)

1Wall Assemblies | 452.965 L*

0/ 1 Wall Supports | 0/ 4 Soil Supports || 1Load Assemblies
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2. Build model and define its elements
"'""-becle.cﬂ‘“
Slab
Click on right button on a selected slab to show its properties:
e Define its thickness.
e Define its material.
* Define its domain load for each load case.
« Consider its own weight either by check box or write the weight of slab in the dead load case.
Properties_dialog n
Slab properties
. LoadCase W(F/L3
Slab thicknesSS p Thickness: |E’2 _ |m "
Slab material = Matenal: ~(ConeEte O f Lo D Slab uniform load in each load case
Include Own Weight: [ ] LoadCase 3 0
Check this cell to consider Ok button to save the slab data

the slab own weight Cancel button to dismiss

changes in the slab data

OK Cancel g
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2. Build model and define its elements

Supporting elements (Column/Above column)

Click on right button on a selected column to show its properties:

« Column contains 3 stiffness (two rotations and one vertical translation DOFs).
 Define its condition (Below only, or above and below the slab).
» Define its height.
» Define its material.
» Column CG and its stiffness are computed automatically, and the user can edit them manually.
Properties_dialog B Check this cell to add

/ stiffness manually
Column properties
[] User Defined Stiffness Column stiffness

Column cONditiON emmm——p Condition: | Above_and_Below
_ | K3: |26225334 |
Column height ~=——— Hegit: 3

s D ke: [9.006567E+07 | | Column CG
atenal: ncrete o
Column material = Yy: 280893568 /
User Defined CG: CG Coordiantes : [7.603-1.918 Ok button to save the column data
Check this cell to change / — Cancel button to dismiss

CG manually Cancel 4 changes in the column data
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2. Build model and define its elements

Supporting elements (\Wall support/ Above wall support)

Click on right button on a selected wall support to show its properties:

« Wall support is divided into supporting cell, in only one direction, combined together to form wall stiffness.
 Define its condition (Below only, or above and below the slab).

» Define its height.

» Define its material.

» Define its divisions.

Properties_dialog n Wall h@lght
Wall properties
Wall conditionN e Condtion: | Above_and_Below ~ Height: |2 Wall number of divisions
Wall material ——m————p Material  Concrete j| Ndwisions: 4

! Ok button to save the wall data
/ ~ Cancel button to dismiss

OK Cancel 4= changes in the wall data
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2. Build model and define its elements

Supporting elements (Soil support)

Click on right button on a selected soil support to show its properties:

 Soil support is divided into supporting cell in two the directions.
 Soil cell contains only vertical translation DOF.

 Define its condition (Below only, or above and below the slab).
» Define its height.

» Define its material.

R Properties_dialog n
* Define its divisions.

Soil Support properties

Soil Stiffness / UNit Area m— s 1500 Soil number of divisions in ‘b’ direction

Soil number of divisions in ‘a’ direction N o /
» Na: (4 x Nb: |4

Ok button to save the soil data > OK Cancel <

Cancel button to dismiss changes
in the soil data
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2. Build model and define its elements

Supporting elements (Drop)

Click on right button on a selected drop to show its properties:

« Drop is divided into supporting cell in two the directions.

« Drop cell contains three DOFs (two rotations and one vertical translation).

« Define its thickness (The additional or subtracting thickness without slab thickness).
» Define its modulus of elasticity.

» Define its condition (Above and below, below only, or as assigned).

* Define its divisions. Properties_dialog
Check box incase of drop thickness is
Drop properties / subtracted from slab thickness not added
DfOp thiICKNESS ey th: (0.2 || Subtracting
E- (2210000 | = Drop modulus of elasticity
Drop number of divisions in ‘a’ direction (2 e 1 e Drop number of divisions in ‘b’ direction

Drop conditiON e————p Condition: Above_and_Bel

Cancel button to dismiss changes
OK Cancel @ in the drop data

Ok button to save the drop data >
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2. Build model and define its elements

Supporting elements (\Wall assembly)

Assemblies is used if the user want to combine either support together like cores or any shape of shear walls etc.

1- Assign wall assembly (core) elements as wall support.

2- Select all walls that need to be combined then click on wall assembly button.

If the user press right click on the walls a new dialog similar to wall support opens,
but this dialog deals with all shear walls as a one unit.

Del Dupl. 9 @ Move Copy Array Match | Wall Assembly | Load Assembly Grab CG

OR

Séisnmmﬁ

ol File  View
NEHS A
Del Dupl. @ @

Tools | Define  Help

Undo Ctrl+Z
Redo Ctrl+Y
Move Ctrl+M
Copy Ctrl+C
Array

Match
Delete Duplicates

Snap to

Assign Wall Assermnbly
Assign Load Assembly
Grab CG

Column stiffness calc.

Run
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2. Build model and define its elements

Supporting elements (\Wall assembly)

The user can change the condition of the wall, the material type, height of the wall and the number of divisions.

The Explode tab restore the five shear walls again.

Properties_dialog n

Wall Assembly properties

Wall assembly condition ==——p Condtion:  Above_and Below ~  Height: |3 <«—— Wall assembly height
Wall assembly material = Material.  Concrete v | Ndvisions: |4 —_ Wall assembly number of division
Wall assembly CG —_— ) CGls User Defined: [] CGOrdered Pair: |14.34.9.702 per each wall
=) | Explod
Explode tab to restore plode

the shear walls again Cancel button to dismiss changes

oK Cancel €m—— .
Ok button to save the wall — i in the wall assembly data

assembly data
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2. Build model and define its elements

Supporting elements (Non-quadratic column)

The user must draw them in the PLGen or AutoCAD as two column each column is a quadratic column, after importing

them in the generator (PLGen) assign them as column or wall support, then use wall assembly.

Non-quadratic column

Properties_dialog

Wall Assembly properties

Condition: iBeIow_Only V‘ Height: 3.4

Material: iConcrete v‘ Ndivisions: 4

CGIs User Defined: CGOrdered Pair: 4.539,1.184

[ Expiod:’

OK H Cancel I

Non-quadratic column in PLGen
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2. Build model and define its elements

Beams

Select Edit Draw Segments Points

Supporting elements (Beams)
End Mid Grid Mearest | Points BE Model K Calc. Run

 First change PLGen mode to Beams.
« Beams can be modeled by drawing them from PLGen using sniping tools, or by importing the beam start/end as points

from AutoCAD (DXF) file.

"E] BE4E-PLGen - [Geol
o File View Tools Define Help

Materials Load Cases ModelInfo Pointstable *_} [ |l - , Multi-BE-files BE-files DXF TBpak Re dr ﬂ@vyﬁ Coordinates Divisions Loads ) 3D View Arch Axes
oints | BEModel KCale. Run [Select|Edit Draw Segments Points Beams

Del Dupl. @D Move Copy Amay Match Wall Assembly Load Assembly GrabCG  End Mid Grid Nearest P

i i :

/ 0 Wall Supponts || 0/ 0 Sod Supports | 0 Load Assembies
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2. Build model and define its elements

Supporting elements (Beams)

NTS
M= 4

BOUNa%
| 2

"'""-becle.cﬂ‘“

For showing beam properties the user should change from beam mode to select mode, then click on right button on a

selected beam to show its properties:

« The user can change the beam condition (below or above), the beam dimensions, include stiffness (incase of loading
beam), include Own Weight, number of division, user defined properties (moment of inertia & torsion constant).

—— Properties_dialog
| Select | Edit Draw Segments Points Beams

Beam Properties

Beam CONAITION =————— Condtion:  below

W

Beam depth =———————p Depth: [05

Beam wWidth =) Wdh (012
Beam start point coordinateS ———————p  Sat [11970.19
Beam end point COOrdiNates m——p & [1467.019

Beam Stiffness =y Inclde Stffness:

Beam OW Check DOX e Inciude Own Weigt:

User defined beam OW Check DOX  m—— O O

Ok button to save the beam data

[]

x|
User Defined Properties [ ]
y: [0.00125 <«— Beam inertia
» [oo2esse | 4= Beam torsion constant
Material: :Concrete V| < — Beam mate“al
Divisions: |4 <+—— Beam divisions

OW perunit Area:
OW per unit length:

Cancel button to dismiss
changes in the beam data

AT e

Sémmmﬁ
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2. Build model and define its elements

Supporting elements (Beams)

The user has an option to make the beams in his model either hinged or fixed.

In case of hinged beams In case of fixed beams
v v
The beam inserted in column less If the beam drawn to cover the
than or equal to the half beam column, it will be act as fixed
width. beam.

Lin < 0.5 Byign Lin = 0.5 Byign
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2. Build model and define its elements

Loading elements (Column load)

Click on right button on a selected column load to show its properties:

« Column contains three load values (two moments and one vertical force).
« Define column loads for each load case.

Column bending moment

Column vertical force Column bending moment about y-axis (M.,
about x-axis (M,,) Y
Properties_dialog n
Column Load properties
LoadCase F (F) Mx (FL) My (FL) r
0 0 0
L oad cases — D : : Ok button to save the column data
LoadCase3 0 0
Cancel button to dismiss

changes in the column data

Cance
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2. Build model and define its elements

Loading elements (\Wall load)

Click on right button on a selected wall load to show its properties:
« Wall load is divided into loading cell, in only one direction, combined together to form wall load.
» Define wall loads for each load case.

Wall load vertical force Wall load bending moment _
about x-axis (M, ) Wall load bending moment
Properties_dialog XX n

about y-axis (M,,)
Wall load number of divisions ~ "e!tesderpste /

——) 1 div.. ‘x‘. ‘
LoadCase F(F) M (FL My (FL

LLoad cases LoadCase?
LoadCase3

Ok button to save the wall load data

Cancel button to dismiss

... «—"_ changes in the wall load data
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2. Build model and define its elements

Loading elements (Load patch)

Click on right button on a selected load patch to show its properties:

« Load patch is divided into loading cells in two the directions.
 load cell contains only vertical uniform load.

» Define its uniform load for each load case.
Properties_dialog ﬂ

Load Patch properties

Load patch number of L oad
Load pat er | — patch number of
divisions in ‘a’ direction =™ > MNe | X Nt | < divisions in ‘b’ direction

LoadCase W (F/L3 “\
Load cases { | 0adCase? 0 Uniform load value

LoadCasel

Cancel button to dismiss

Ok button to save the load patch . _
changes in the load patch data

data Cancel 4=
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2. Build model and define its elements

Loading elements (\Wall load assembly)

Load assemblies is used if the user want to combine either load together like core’s load or any shape of shear wall’s load.
1- Assign wall load assembly (core) elements as wall load.

2- Select all wall loads that need to be combined then click on wall assembly button.

If the user press right click on the wall load a new dialog similar to wall load opens,

but this dialog deals with all wall loads as a one unit.

This example silo rested on rafted piles, the silo consists of number of wall loads and we want to combine them together.

"c]] BE4E-PLGen - [Geometry]

sl File View | Tools » Define Help

Materials Load# Undo Ctrl+Z ] "
R +Y I

Del Dupl. @q edo Ctrl "
Move Ctrl+M T
Copy Ctrl+C

Del Dupl. 9 @ Move Copy Array Match Wall Assembly | Load Assembly | Grab CG OR

Array

Match

Delete Duplicates

Snap to »
Assign Wall Assembly
Assign Load Assembly
Grab CG

Column stiffness calc.

Run




www.plpak.com

2. Build model and define its elements

Loading elements (\Wall load assembly)

« Define wall load assembly for each load case.
« The explode tab restore the wall loads again.

"'""-becle.cﬂ‘“

Explode tab to restore

the wall loads again

Properties_dialog
Wall load assembly number Load Assembly properties
of divisions = Ndvisens. |4 | | Elode
LoadCase F (F) Mx (FL) My (FL)

Load cases { LoadCase2 0

LoadCase3

[ ) = [

Ok button to save the wall load

assembly data

OK

o 4——cancel button to dismiss changes

in the wall load assembly data
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2. Build model and define its elements

Other PL Gen tools

« Array tool to draw array of an element.

» Match tool to match prosperities from element to another ones.

c]] BE4E-PLGen - [Geometry]

ay! File View v Tools ‘ Define  Help

Materials Load ¢ Undo Ctri+Z
|
Del Dupl. @ G Redo Ctrl+Y
Move Ctrl+M
Copy Ctrl+C
Array
Match

Delete Duplicates
Snap to

Assign Wall Assembly
Assign Load Assembly
Grab CG

Column stiffness calc.

Run

"c]] BE4E-PLGen - [Geometry]

ol File  View .Too\s
Materials Load (

End Mid Grid

Del Dupl. @) €

Define  Help
Undo Ctrl+Z p
Redo Ctrl+Y
alc.
]
Move Ctrl+M bl 2
Copy Ctrl+C —
| Array
Match

Delete Duplicates
Snap to

Assign Wall Assembly
Assign Load Assembly
Grab CG

Column stiffness calc.

Run

Del Dupl. @ @ Move Copy Array

Match

Wall Assembly Load Assembly Grab CG

Del Dupl. @@ Move Copy ‘Array| Match Wall Assembly Load Assembly Grab CG
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2. Build model and define its elements

Other PLGen tools

4 4 ﬁ IA_J} Coordinates | Divisions  Loads [ 30 View

« 3D view of the model after finishing the generator file.

* The user can also check that there is not any undefined shape from the lower bar.

ol File View Tools Defin

ses intsteble ] 5 [ 4 O Multi-BE-files BE-files DXF TBpak Re drr ﬂ(ﬁoﬁ& Coordinates Divisions Loads ) 3D View Arch Axes
Eul:l File View Tools Define HEIFI' DelDupl. @) @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG * End Mid Grid Nearest Points ° BEModel KCalc. Run :[Select|Edit Drow Segments Points Beams
55! OpenGL View
BR=A" Toolbars »
Del Dupl Grid spacing

Show/Hide Loads
Show/Hide Divisions
¥ | Show/Hide Coordintes
¥ | Show/Hide Grid
v | Show/Hide Axes

1.3 3

Windows 2
| 3D OpenGL view |
BE Model

Model Summary [0/ 0 Undsfined | 0/ 1Siabs || 0/ 2 Openings | 0/ 42 Columns | 0/ 0Beams | 0/ 0Load Paiches || 0/ 0 Cotumn Loads || 0/ 0 Wall Losds | 0/ 0 Wal Supports|[0/ 0 Soi Suppons | 0 Load Assembies || 0 Wal Assemblies | 230,861 L*

Model Summary |0/ 0 Undefined || 0/ 1 Siabs || 0/ 1 Openings |0/ 1 Columns |0/ 0 Beams || 0/ 1 Loag Patches || 0/ 1 Column Loads || 0/ 1 Wl Loads | 0/ 1 Wai Supports || 0/ 4 Soi Supports | 1 Load Assembiies | 1 Wall Assemboies | 452.965 L2
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IA_-"} Coordinates | Divisions | Loa

2. Build model and define its elements

ds 3D View feoo®

Other PLGen tools
« User can view the number of division for each side of the slab or opening, and divisions of any elements.

€]l BE4E-PLGen - [Geometry]
ag! File View Tools Define Help

Materials Load Cases Model Info Pointstable - & A jQ Multi-BE-files BE-files DXF TBpak ' Re dir gQ 0{-’ ﬁw Coordinates Loads 3D View Arch Axes
Del Dupl. e@ Move Copy Array Match Wall Assembly Load Assembly Grab CG End Mid Grid Nearest Points : BEModel KCalc. Run @ Select Edit Drachlr\ts Beams

- P

x

@s || 1 Wall Assemblies | 452.965 L?

1 Wall Supports || 0/ 4 Soil Supports | 1Load Assembl

Model Summary |0/ 0 Undefines | 0/ 1 Siab:
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3. Edit the boundary element divisions =
* The default number of boundary elements is four. e

» Change PLGen mode to Segments mode.

» Select the side which need to be changed by left click then right click to open the dialog, which contains the boundary

condition (free, hinged, fixed, symmetry about x/y —axes) and the number of divisions / boundary elements.
.= User can select more than one side and change all of them in one shot.

s File View Tools Define Help

Materials Load Cases ModelInfo Pointstable -] [ |l -4 {0, Multi-BE-files BE-files DX TBpak Re cr OF G} < il JaX Coordmates‘Divlsionsw‘ Loads 3D View Arch Axes

Del Dupl. @) @ Move Copy Armay Match Wall Assembly Load Assembly GrabCG : End Mid Grid Nearest Points | BEModel KCalc. Run : Select Edit Draw [Segments | Points Beams
SegmentsDialog ped
Boundary Condition: |Free v
Number of divisions: |1
4 OK Cancel

Model Summary | 0/ 0 Undefined |0/ 1 Siabs || 0/ 1 Openings || 0/ 1 Columns | 0/ 0 Beams || 0/ 1Load Patches || 0/ 1 Column Loads || 0/ 1 Wall Loads || 0/ 1 Wall Supports || 0/ 4 Soi S
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2. PLGen - Model generator —
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2. Build model and define its elements ~/

3. Edit the boundary element divisions /

\
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3. PLView — Numerical model
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* PLView is used to view and check the boundary element numerical model before running the model.
« User can check all entered information.

“"""-becle.cﬁ‘“

« User can open PLView directly then load the *.in file, or from PLGen by clicking BE Model button.

"o BE4E-PLView - [Project 1]

o' | File

]

B

View Help

Mew Window Ctrl+N

=

Import Input File
Import AIP File
Save Ctrl+5

Export DXF

Page Setup

Print Preview

Print Ctrl+P

Exit

From PLView

g File
A=A
=

Del Dupl

Yiew

Tools

Define  Help

Toolbars F B

Grid spacing

Show/Hide Loads
Show/Hide Divisions
Show/Hide Coordintes
Show/Hide Grid
Show/Hide Axes

Windows *
30 OpenGL view

BE Model

From PLGen

OR

BE Model | K Calc. Run
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« PLView open window for each load case.

« The model will be unable to run in cases of, two node have the same coordinates or two supporting ellsTh;

the same center. == R
Qb EBportDxF 5 ) N Re & 4+ #[1 @ of XS a" o & G X u® 8" W X BCs BCslegend Loads Supports Columns B/SCells IBeta Getpoints =[N Check

oo ] | Loadce t dCas: [o[@]=] - it - o [@=

LoadCase3 temp-titlel-LoadCase3

.....

.....

--------

X

;;;;;

.....

X

.....

.....

.........

X

Model Summary | 441 Points | 62 Nodes | 31 Elements | 0 Internal Points | 33 Cells | 70 colum 2 Surfaces (1 Openings)

0 Add. Internal Points | Net Area= 452.965 m?
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* In PLView user can use these features.

Boundary elements viewer o Load values
: BE directions and viewer st bulated
_ Nodes Viewer normal directions | Support values oW t? ulate
Zooming options Supporting cells viewer viewer values
Loading cells viewer A l

Re| L & <|fu 125

o .u d' ~5 .""'t -’“ \ Y BCs BCslegend Loads Supports Eolumns B/S Cells |Beta Getpoints - fIN Check

\ J
i |
I View numbers Boundary conditions I
Refresh the model Extreme points Additional_ internal viewer |Beta for d.eflne each View number of
viewer point viewer supporting cell surfaces
Grid and axes Internal point viewer

viewer :
Get coordinates of

clicked point
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"d]] BE4E-PLView
File View Help

g "Q [ K\( BCs BCslegend Loads Supports Columns B/SCells Beta Getpoints = [N Check

Qi BpotDXF 3 N Re & & ¢ #[]&|FX]H] A o

| = | ® | 2 || LoadCaseltemp-titlel-LoadCasel

28 27

xuz

424 425

915 16 @17

18 @19

20 621 22

*126 125

iy

RS T *T70 TR *12 "3

124

Model Summary 441 Points | 62 Nodes | 31 Elements 0 Internal Points 33 Cells | 70 columns | 2 Surfaces (1 Openings) | 0 Add. Internal Points | Net Area= 452.965 m?

BE model of slab showing nodes, and extreme points numbers
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"d]] BE4E-PLView

File  View

Help

Qb EpotDXF G N Re & 4+ (0@  [X[ef|S|w” o & G K w 0" W X[BCs [6Cs Legend | Loads Supports Columns B/S Cells IBeta Getpoints [ Check

LoadCase3 te

(= [@][=]

LoadCasel.temp-title1-LoadCasel

# Simply Supported
BH Clamped (Fixed)
=== Symmetry

*®* Free / Other

fesn ey

, 4 ,

Model Summary 441 Points 62 Nodes 31 Elements 0 Internal Points 33 Cells | 70 columns 2 Surfaces (1 Openings) | 0 Add. Internal Points Net Area= 452.965 m? |

BE model showing BE number, directions, and normal directions

BE model showing boundary conditions
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"d]] BE4E-PLView

File View Help

O i BpotDiF (3 IN  Re & @ ¢ (] @| S NS |w” o & G X w0 0" W X BCs BCslegend Loads B/SCells IBeta Getpoints ' [l Check

= | ® | 2 || LoadCaseltemp-titlel-LoadCasel

nzTH..
”""* 2

A

»

K3=HG+HiB6HB&GB6636

Model Summary 441 Points | 62 Nodes | 31 Elements | 0 Internal Points | 33 Cells | 70 columns | 2 Surfaces (1 Openings) | 0 Add. Internal Points | Net Area= 452.965 m2

BE model showing load values on loading cells

BE model showing stiffness values on supporting cells
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"] BE4E-PLView
File View Help

[l ExportDxXF & & LIN ' Re & + ﬁd .’ g &3 o 0" W X BCs BCslegend Loads Supports Columns B/S Cells [N Check _
LoadCase3.temp-title1-LoadCase3 E]@ LoadCasel.temp-title1-LoadCasel

Get points

X: [8.5351886749267| Y: [13.405352592468

Tolerance:
el —
geannapennapassagaanna Near by extreme points:
ol - 1L LA —
oint ID X Y
el 3_
ela=1 » 8543782234191, | 13.37489986415 ..
ell;
ela=1

Points/nodes
Near by nodes:

Point ID X Y

Model

v \441 Points |62 Nodes |31 Elements| 0 Internal Points| 33 Cells\ mcolumns\ 2 Surfaces (1 Openings) |0Add. Internal Points | Net Area= 452.965 m=|

BE model showing IBeta values on supporting cells

BE model showing clicked extreme point coordinates
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File View Help

QI BpotDxF § Q JIN | Re & & 4 #([&|

e d' b \ \< BCs BCslegend Loads Supports Columns B/S Cells [N Check

[ell®][= lr LoadCasel.temo-titlel-LoadCasel

LoadCase3.temp-title]l-LoadCase3

InputTables

General Info  Extreme Points MNodes Element Nodes Element Connectivty Intemal Points Loads Supporis Sufaces Boundary Conditions  Additional Intemal Points

Plate Thickness:

Plate Uniform Load:

Elasticity modulus:

Poisson's Ratio:

2§ [l R

No. of gauss Points:

Equations Solver: LUDecomposion

~

Line no. 1

/

%

X

Model Summary | 441 Points | 62 Nodes | 31 Elements | 0 Internal Points | 33 Cells | 70 columns | 2 Surfaces (1 Openings) | 0 Add. Internal Points | Net Area= 452.965 m2

Tabulated values of the model
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_-—I':l BE4E-PLView - [LoadCase1.temp-title1-LoadCase1]

o File View Help

O b BportDxF 5 JUN  Re & & b (0o XS |a” o & G X o 8" W X BCs BCslegend Loads Supports Columns B/S Cells N Check

0
¢ | ‘

2 Surfaces Detected (One Opening)

-

AL

I v N

Model Summary 441 Points | 62 Nodes | 31 E\ements: 0 Internal Pnints: 33 Cells | 70 columns | 2 Surfaces (1 Openings) | 0 Add. Internal Points | Net Area= 452.965 m?

Number of surfaces in the model by clicking the Check button
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* Inthe PLView the user can see the number of division for each beam.

« In case of the beam color is light green, it means that it doesn’t contain beam own weight
* In case the beam color is Dark green, it means that it contains beam own weight.

ﬂ BE4E-PLView - [Wall load.temp-title1-Wall load]
E B/SCells IBeta Getpoints - [N Check

" Bede.co™

oyl File View Help
3 I ExportDxF 3 IN Re & & ﬁ‘ o K|S |w" o & & & w* 8° W L BCs BCslegend Loads Supports Colum

Model Summary | 1923 Points | 222 Nodes | 111 Elements | 0 Internal Points | 172 Cells | 281 columns | 8 Surfaces (7 Openings) | 0 Add. Internal Points | Net Area= 229.9891 m?
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2. PLGen - Model generator ./

3. PLView — Numerical model /
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4. PLCoreMan — Manager and solver
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 PLCoreMan has several tasks:

1- Run the model.

"""’-becle.cﬂ‘“

2- Transfer between PLPAK components (PLView & PLPost) or between other packages (PLDesign &

EHSPAK & P-PPAK & PTPAK & NLPAK).

3- Open PL controls, manual, and about.

BE PModel K Calc. | Run

OR

ol File  View
NEHSE
Del Dupl. @ @

-1.517 , =

Tools | Define  Help

Undeo Ctrl+Z
Redo Ctrl+Y
Muowe Ctrl+M
Copy Ctrl+C
Array

Match

Delete Duplicates
Snap to

Assign Wall Assembly
Assign Load Assembly
Grab CG

Column stiffness calc.

Run

&1 BE4E-PLCoreMan C\Users\mahmoud\Desktop\lecture 1 exa... Elili_hj

File  View Run Help
| dead

live

fc

--Check previous solutions via the .STT files

-Ensure that IRUNFlags in all .RUN files are 1

case 1: dead IRUNFlag=1

case 2: live IRUNFlag=1

case 3: fo IRUNFlag=1

--Chedking the existance of the $runs. in each load case folder
case 1: dead has Sruns.

case 2: live has Sruns.

case 3: fc has Sruns.




www.plpak.com

1- Run the model

« The user should see in the text window that the load cases run successfully.

 If the load cases didn’t run successfully, model must be checked again in PLView.

E BE4E-PLCoreMan C\Users\mahmoud\\Desktopilecture 1 exa... IEIEI&J

File View | Run | Help

PLView (BE mesh editor tool)

IIVE PT cable calculator
fc PTUpdate (Post-Tensioning tool)
AutoCAD exporter
AutoCAD extractor

EHSPAK

PL.EXE (command-line solver)

PLPost (post-processing tool)
—Check previous PLDesign (RC design tool)

--Ensure that IRUMFlags in all \RUN files are 1

case 1: dead IRUNFlag=1

caze 2: live IRUNFlag=1

case 3: fc IRUNFlag=1

--Checking the existance of the Srung. in each load case folder
case 1: dead has $runs.

case 2: live has §runs,

case 3: fc has Sruns.

&) BE4E-PLCoreMan C:\Users\mahmoud\Desktophlecture 1 m@lﬂg

—

File  View PRun Help

File  View FRun Help

=1 BE4E-PLCoreMan C\Users\mahmoud'\Desktop\lecture 1 exa... EIEI&J]
— —

7 dead

live
¥ fe

‘dead

=1

live
fc

--Check previous solutions via the .STT files

—Ensure that IRUNFlags in all .RUN flles are 1

case 1: dead IRUNFlag=1

case 2: live IRUNFlag=1

case 3: fo IRUNFlag=1

—Checking the existance of the Sruns. in each load case folder
case 1: dead has Sruns.

case 2: live has Sruns.

case 3: fc has Sruns.

—start running the core command line for different load cases
load case no. 1: dead

The Sruns. is copied, run for case: dead will start

Solution for: dead is finished

load case no. 2: live

The Sruns. is copied, run for case: live wil start

-

Solution for: live is finished

m

The $runs. is copied, run for case: fc will start
Solution for: fcis finished

—PL solution is finished
reloading the .LC file to updte the state

case no. 1: dead previously sloved successfully
case no. 2 live previously sloved successfully
case no. 3: fc previously sloved successfully

case 1: dead IRUMNFlag=1

case 2: live IRUNFlag=1

case 3: fo IRUNFlag=1

—Checking the existance of the Sruns. in each load case folder
case 1t dead has Srung.

case 2 live has Sruns,

case 3: fc has &uns.

m
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2- Transfer between PLPAK components (PLView & PLPost) or between other packages (PL

EHSPAK & P-PPAK & PTPAK & NLPAK)

=] BE4E-PLCoreMan Ch\Users\Ahmed Fady\Desktop\...

File View | Run | Help

PLView (BE mesh editor tool)

PT cable calculator

PTUpdate (Post-Tensioning tool)
AutoCAD exporter
AutoCAD extractor

X

EHSPAK

P-PPAK

PL.EXE (Linear solver)

NLPAK (Nenlinear solver)

Ready to start yo
~Check previous
~Ensure that IRU
case 1: dead IRU)

PLPost (post-processing tool)
PLDesign (RC design tool)

case 2: live IRUNFag=T

case 3 fc IRUNFag=1

~Checking the existance of the $run$. in each load case folder
case 1: dead has Sun$.

case 2 live has Sun$.

case 3: fc has Srun§.

=] BE4E-PLCoreMan C\Users\Ahmed Fady\Desktoph...

File View | Run | Help

PLView (BE mesh editor tool)

PT cable calculator
“ fc PTUpdate (Post-Tensioning tool)
AutoCAD exporter
AutoCAD extractor

EHSPAK
P-PPAK

PL.EXE (Linear solver)

=] BE4E-PLCoreMan Ch\Users\Ahmed Fady\Desktoph,..

File View | Run | Help

PLView (BE mesh editor tool)

PT cable calculator
“ fc PTUpdate (Post-Tensioning tool)
AutoCAD exporter
AutoCAD extractor

EHSPAK

NLPAK (Nonlinear solver)
Ready to start yo!
~Check previous PLPost (post-processing tool)
~Ensure that IRU

=1 BE4E-PLCoreMan C\Users\Ahmed Fady\Desktop\...

File View | Run | Help

PLView (BE mesh editor tool)

PT cable calculator

M live
=] fc PTUpdate (Post-Tensioning tool)

AutoCAD exporter
AutoCAD extractor

EHSPAK
P-PPAK

PL.EXE (Linear schver)

case 1: dead IRU PLDesign (RC design tool)

case 2: live IRUNFag=T

case 3:fc IRUNFag=1

~Checking the existance of the $run$. in each load case folder
case 1: dead has $un$.

case 2: live has Sun$.

case 3:fc has Suns.

File View | Run

™ live
“ fe

P-PPAK

PL.EXE (Linear solver)
NLPAK (Nonlinear solver)

Ready to start yo!
~Check previous
—Ensure that IRU
case 1:dead IRU

PLPost (post-processing tool)
PLDesign (RC design tool)

case 2: live IRUNFag=T

case 3:fc IRUNFag=1

~Checking the existance of the $un$. in each load case folder
case 1: dead has $un$.

case 2: live has Sun$.

case 3:fc has Suns.

Ready to start yof
~Check previous
~Ensure that IRU

BE4E-PLCoreMan C\Users\Ahmed Fady\Desktoph\..

Help

PLView (BE mesh editor tool)

PT cable calculator

PTUpdate (Post-Tensioning tool)
AutoCAD exporter

AutoCAD extractor

EHSPAK

P-PPAK

PL.EXE (Linear solver)

NLPAK (Nonlinear solver)

PLPost (post-processing tool)

! NLPAK (Nonlinear solver)
Ready to start yol
~Check previous PLPost (post-processing tool)
—Ensure that IRU

case 1:dead IRU PLDesign (RC design tool)

case 2. live IRUNFrag=T

case 3. fc IRUNFag=1

~Checking the existance of the Sun$. in each load case folder
case 1:dead has Sruns.

case 2: live has Suns.

o case 3:fc has Sun$

case 1:dead IRU

PLDesign (RC design tool)

case 3:fc IRUNFlag=1

case 1: dead has $un$.
case 2: live has Suns.
case J: fc has $un$.

case 2: live IRUNFrag=T

~Checking the existance of the Srun$. in each load case folder
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3- Open PL controls, manual, and about

=] BE4E-PLCoreMan C\Users\Ahmed Fady\Desktop\..

File | View Run Help

= BE4E-PLCoreMan C:\Users\Ahmed Fady\Desktop\,.. —

File View Run | Help

Open (LC) file

Re-load (.LC) file

=l - ===

(IN) to (.LC) tool (IN2LC)
| PL controls (SPLCTRLS))

Exit

~ dead First read manual

M live | PLCoreMan manual

A fe PLCoreMan help
Disclaimer

Show details

Ready to start your analysis...
~Check previous solutions via the .STT files
~Ensure that IRUNFlags in all . RUN files are 1
case 1: dead IRUNHag=1
case 2: live IRUNHag=1
case 3: fc IRUNAag=1
-LChecking the existance of the SrunS. in each load case folder
case 1: dead has SunSs.
case 2: live has Suns.
case 3:fc has Suns.

Ready to start your analysis. ..

~Check previous solutions via the .STT files

—Ensure that IRUNFags in all .RUN files are 1

case 1: dead IRUNHag=1

case 2: live IRUNFAag=1

case 3:fc IRUNAag=1

~Lhecking the existance of the Sun$. in each load case folder
case 1: dead has Sruns.

case 2: live has Sun$.

case 3:fc has Suns.
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:
The PLPost Is the post-processing tool to demonstrate analysis results. PLPostGa

categorized into four items:
1. Files exported from PLGen
2. Load combinations
3. Slab results
3.1. Contour results
3.2. Query result
3.3. Strip results
3.4. Supporting elements results

4. Beam results
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1. Files exported from PLGen

There are cases that user have to export file from PLGen before using PLPost:

» Export assemblies: this case is used to show the total loads of columns, shear walls and wall assemblies (cores).
« Export beam assemblies: this case is used to show the results of the beams.

] ; ; el BE4E-PLGen - [Geometry]
Restore these files in the PLPost will be demonstrated later. -

ol | File | View Teols Define Help

"2l BE4E-PLGen - [Geometry] =
: : M{ ] New.gen Ctrl+N Pointstable - ) [ el )
ol | File | View Tools Define Help ~
-, Dy Open.gen Ctrl+0 Array Match Wall Assembly L
Mi ] MNew.gen Ctrl+N Pointstable : \ L7 |l 5 - UPeg / 4
" Import »
D{Y Open.gen Ctrl+0 Array Match Wall Assembly
e X Export » BE files
- Assemblies
Export 3 BE files d Save .gen Ctrl+5 -
A bli Beam assemblies
d Save .gen Ctrl+5 SEMRNE Print Ctrl+P
Beam assemblies j i e Text format
_ﬂ Print Ctrl+P Text format _l Print Preview
_:- Print Preview Page Setup
Page Setup Exit Alt+F4
Exit Alt+F4
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2. Load combinations

\\ENTS S

&
S,
P
-
=]
==
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The lower tabs of the PLPost contain by default current load case (by default it is the first load case), can be changed by double

click on it.

If the user press double click on it load combinations window will open.

Current Load Case: DL

The user can add cases like ultimate, working cases, each case contains combinatiorybetween load cases inserted from PLGen

Select Case

DL

LL
Flooring
Wall load

ADD

REMOVE

Combination

Name:

Remove
Entry

Combination 1

Wall load '

DL
LL

FlDOl"iI"‘II

sy | |

o) File View Draw Action PlDesin Help
AC )5 30 Re L& + i & K[ & G X BCs Losds Be:
Ques Solve Results Manager Paths Manager Select Case PL Coj - ger

ols  Assemblies Manag

Legend Supports Reactions Assemblies Legend - Rec.Contour Quad.Contour Max/Min Draw Strip

AN IR

e
ISR

RS

egs

Suzmmmﬁ
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3. Slab results

There are 3 types for showing results in slab:

Contour (main, quadratic, rectangular)

Strip

Query for specific point

I Draw rectangular contour

Rec, Contour | Quad. Contour  Max/Min  Draw Strip

Fcd BE4E-PLPost - [1.DL-title1-DL]

oy File View | Draw | Action PLDesin Help

AC ) & Linear Strip

| Rec. Contour

Query Solve Re

Principal Directions

]

Select |

‘ Quad Contour

Fc) BE4E-PLPost - [1.DL-title1-DL]

gy File View Draw Action PlDesin Help

AC ) 0l 3G Re & 4 B

Query | Solve Results Manager Paths Manager

I Draw quadratic contour I

| Rec, Contour | Quad. Contour | Max/Min  Draw Strip |

¥23 BE4E-PLPost - [1.DL-title1-DL]
gy File View | Draw ‘ Action PlLDesin Help

AC & Linear Strip

Rec. Contour Belect

Query Solve Reg

| Quad Contour |

Principal Directions

& o Xt

I Draw strip I

& & S BCs Loads BC

Select Case PL Controls Assemblies Manager Beams

Rec. Contour Quad, Contour  Max/Min | Draw Strip

"gd BE4E-PLPost - [1.DL-title1-DL]

a5 File View

Draw | Action  PLDesin

Help

Ic D& d

Linear Strip

Query Solve Reg

Rec. Contour
Quad Contour

Principal Directions

E

Sele

S
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Results Manager
3. Slab results — contour results
X 1D:
Straining action for main contour using result manager: e
Start:
» Open the results manager o
» The results manager consists of three parts at the middle part (Contours) | g
we have the Main Contour. ") BE4E-PLPost - [1.DL-title1-DL] ﬁmoum \
g File View Dravf. Action | PLDesin Help Main Contour = ID: | Main Contour | Enabled: [ ] Export
« Mark the check box (Enabled). e P ¢ ( o 000
Query Solve Results Ma uery Case ’ acne- O
. . Results Manager ined: min:
* Insert the spacing between grids. P— | gl U [
elect Cace Max ls Userdefined: [ | max;
 Insert number of colors (N). Assemblies Ststus: [ ToBeSolved Curent Varisble:  Mox
. PL Controls ltheta: :l
* Choose the Current Variable Bears Km — j
« Insert if there is min/max value for user define. Eatled: [ : [g B
OR Min Is Userdefined: in: |0
ment Variable: o in Is Us in N mn. |V
« Press on Close. Cert Voete: (2
Refresh Show Total Forces: [ | Export
Query SDIvEPathSManager Select Case PL Controls Assemblies Manager Bearns
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3. Slab results — contour results

Straining action for main contour using result manager:

Solve the main contour.

¥24 BE4E-PLPost - [1.DL-title1-DL]

at! File View

Draw | Action

| pPLDesin

Help

Solve

1™

Query Solve Results Ma

Query

Results Manager
Paths Manager
Select Case
Assemblies

PL Controls

Beams

nl
o

OR

Query

Solve | Results Manager Paths Manager Select Case PL Controls  Assemblies Manager Beams

Solver dialog will appear and after solving press on (F3) or refresh.

The user can show/hide the legend.

Re & §

; '{-" d‘: d “{ BCs Lloads BCslegend Supports Reactions Assemblies Legend

®ed BEAE-PLPost - [1.DL-title1-DL]

View |

o5l File Draw  Action PLDesin

AC Toolbar 3 ré

Query S Windows L3
View Options o
Fonts

Show/Hide Reactions

OR

Show/Hide Legend

Show/Hide Assemblies

P Hefhdl=]

]

& (j' “{ BCs Lloads BCslegend Supports Reactions Assemblies

Legend

SolverDialog

Intemal points displacements: 1871 of 1871 Completed.

Intemal points stress resultants: 1871 of 1871 Completed.

Status  Log

Canying out file system check.

Reading the basic input.

Reading the rest of the Input.

Canying out intemal checks.

Forming Gauss amays.

Reading the intemal points data.
Computing intemal point stress resultants.
Solution completed.

Cancel

X
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3. Slab results — contour results

Straining action for main contour using result manager:

» The user can see the slab straining actions in any direction, only by changing the current variable on Result Manager.

"&] BE4E-PLPost - [2.DL-title1-DL] -
@ Fille View Draw Action PlDesin Help _ax
AC DS HS0 Re A& + #[18& §X[HT| & G € BCs Loads BCsLegend Supports Reactions Assemblies Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve Results Manager Paths Manager Select Case PLControls Assemblies Manager Beams

- x
Ip =
[ & S [K[H[T] & G & BCs Losds 8CsLegend Supports Reactions Assemblies Rec. Contour Quad. Contour Max/Min Draw Strip
clect Case PL Controls Assemblies Manager Beams
0.00125
-0.00107
-0.000889|
-0.000709)
-0.000529]
-0.000349)
-0.000169)
.: 1.11e-05
Uz

Current Load Case: | DL

(lmvtLoadCase:E
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3. Slab results — contour results

Straining action for rectangular contour using result manager:
» Draw the rectangular contour.
» The results manager consists of three parts at the middle part (Contours), it has the Main Contour in addition to

|

CO ntour 1 . o) File View Draw Action PlDesin Help -2 X
H 49 AC 11 = H | Q R .Q{ Q ‘f’ ﬁ Iﬁ ‘ d \v ‘ r_‘f .“ d’ Q BCs loads BCslegend Supports Reactions Assemblies | Legend |- Rec. Contour Quad. Contour Max/Min Draw Stri
« Contour 1 is created and it’s e Bl Sl S = ;

"'""-becle.cﬂ‘“

automatically enabled. -
 Insert the spacing between grids. -
» Insert number of colors (N). g - i
* Choose the Current Variable K \ e ~N
« Edit the min/max value for user o . -

define (if exist). ~ ' ‘
* Press on Close. e o ] e @ [ ]
» Solve the contour. I [ :

Min Is Userdefined: []

Max Is Userdefined: [

max 0 |
Status:  ToBeSolved Curent Variable: |Mxx v K )
a
Column Plot

Enabled: [] N [3 Max Is Userdefined: [] ~ max: |0

O
-
> 4

\.
fDI
3
Honr

Curment Variable: | FZ ~ Min Is Userdefined: [ ] min: |0

Refresh Show Total Forces:  [] Export

Close

—|—~x

Current Load Case: DL
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3. Slab results — contour results

Straining action for rectangular contour using result manager:

 Solve the main contour.

« Solver dialog will appear and after solving press on (F3) or refresh.

* The user can show/hide the legend. Ml L -0

File View Draw Action PlDesin Help -8 X

AC D EHS Q Re Q Q ‘f‘ &‘ d;ﬁ, .’ d Q BCs Loads BCslegend Supports Reactions Assemblies Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

SolverDialog X

0.133
Intemal points displacements: 3894 of 3894 Completed. -: g 33:
Intemal points stress resultants: 3894 of 3894 Completed. g ;:3

Status  Log .

A O B e
~no
N2 e
28
b3

Camying out file system check. = X :

Reading the basic input
Reading the rest of the Input. E&:.'I:.'I.’.‘.T.'.’.'I.'.’.'.i
i

Camying out intemal checks.
Forming Gauss arays.

e - e e s - s

Reading the intemal points data. ¥ l (-
Computing intemal point stress resultants. . -
Solution completed. !:'

==

Current Load Case: DL
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3. Slab results — contour results
Straining action for quadratic contour using result manager:

Draw the quadratic contour.

"'""-becle.cﬂ‘“

The results manager consists of three parts at the middle part (Contours), it has the Main Contour in addition to

Contour 1, and quad 1.
Quad 1 is created and it’s
automatically enabled.

Insert the spacing between grids.

Insert number of colors (N).
Choose the Current Variable
Edit the min/max value for user
define (if exist).

Press on Close.

Solve the contour.

=

s File View Draw Action PlDesin

Help

AC D EH S Q Re g Q 4+ %@‘ d \'.hj .° d' ~{ BCs Loads BCsLegend Supports Reactions Assemblies | Legend |- Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

x

Current Load Case: DL

Results Manager x
Strips
1D: | Enabled O Export
Npoints: Resuit -
Start: | End: | ]
Status: | thet Use Local )
[ ] o
Contours ‘
Main Contour ID Quad 1 | Enabled: Export
Contour 1
N: 15 Spacing: (0.2
Min Is Userdefined: [ ] min o ]
Max Is Userdefined: []
Status:  ToBeSolved Cument Variable Miox
ktheta: |0 ‘
Column Plot
Enabled: [] N: 3—| Max Is Userdefined: []
Curment Variable: |FZ v Min Is Userdefined: [] = |
Refresh Show Total Forces: [ ] Export
Clo:

—

L ] i ] ] A

| - A At i | - A | 3

S

-'i"“'l'l'""l'ﬂ
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3. Slab results — contour results

Straining action for quadratic contour using result manager:

 Solve the main contour.

« Solver dialog will appear and after solving press on (F3) or refresh.

* The user can show/hide the legend. MR S

o File View Draw Action PlDesin Help -8 x

AC N EHS Q Re Q Q ‘f‘ &‘ d.‘ d Q BCs Loads BCslegend Suppoerts Reactions Assemblies Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

SolverDialog X

0
Intemal points displacements: 2267 of 2267 Completed >

Intemal points stress resultants: 2267 of 2267 Completed. & 0.207

t 0.315

0.422

0.529

T El:mm—.m
Status  Log i 4

Canying out file system check.
Reading the basic input

5 o
e
=22
= =g

e

Reading the rest of the Input. ¥ r .
Canmying out intemal checks. L.

Forming Gauss amays. !‘l&:.’.l‘.'.‘.'.‘l.‘.'.‘.'.l‘:.. .'.‘.’.i ‘
Reading the intemal points data. = = I

Computing intemal point stress resultants.
Solution completed.

oo

Current Load Case: DL
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3. Slab results — query result
The user can see the straining action at any point by using Query tab:

» After pressing on Query, choose any point to view its straining actions in all cases & their combinations.

« The user doesn’t need to go to Result Manager as any previous Contour.

SolverDialog X Monitor X
- Loadcase X Y R Ry Uz Mo
Intemal points displacements: 1 of 1 Completed. DL 287384 11.86531 -2.8171E-05 -0.00017283 -0.00074689 0.2¢
Intemal points st kants: 1 of 1 Completed LL 2.87384 11.86531 4 5301E-06 -3.4156E05 -0.00045005 0.1¢
I POTED B oo e Flooring 2.87384 11.86531 3.6241E-06 6.7325E-05 -0.00036004 0.1¢
Wall load 2.87384 11.86531 1.8121E06 -3.3662E-05 -0.00018002 £.00
Status Log
Camying ot file system check.
Reading the basic input.
Reading the rest of the Input.
Canying out intemal checks.
Forming Gauss amrays.
Reading the intemal points data.
Computing intemal point stress resultants.
Solution completed.
< >
Cacs
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3. Slab results - strip result

The user can see the straining action on strip:

» The user can draw inclined line by clicking the two points, or straight line by pressing shift during drawing.

» Then open the result manager to modify the strip.

 The user can insert number of points.
 The user can change the Start & the

End points of the strip.

* Choose the result need to be shown in

the strip.

* The user can export the result on text

file after running the analysis.

SolverDialog

Intemal points displacements: 135 of 135 Completed

Intemal points stress resultants: 195 of 195 Completed.

0
a

Log

u:H sys« check
input

asi
hrenfthlpul
utmem\hck

g h m ma\p ints data.
of m g intemal point stress resultants
olution completed

(I]n:ﬂ‘ﬂﬁ]]?n
4% :ﬁé c..&'% g

Cancel

X

"
gy File View Draw Action PlDesin Help

AWC N EHSC Re L8 & &‘ d.‘ ' & BCs Loads BCslegend Supports Reactions

Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

Assemblies Rec. Contour Quad. Contour Max/Min Draw Strip

Results Manager x

Strips

X ID: [Sip 1 | Enablec: Bxpot
Strip 2
Npoints: | 100 Resuit: Uz v
Sat:  [20771.11139 | End: [120924.42 \
Status:  [ToBeSolved | theta [0 Use Local
Contours )
x| o [MenCoor | gaes O | Beot
Cont
verh N [s Spacing: [025
Min Is Userdefined: [] min: -0.001249
Max Is Userdefined: [] max 1.1144E-05
Status:  Solved Cumert Vanable: |Uz v

ltheta: |0

Column Plot

Enabled: [] N :lg Max Is Userdefined: [] ~ max: |0
Cument Variable: |FZ v Min Is Userdefined: [] 0
Refresh Show Total Forces: [ ] Export

rrrrr t Load Case: DL
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3. Slab results - strip result

After solving, press refresh or (F3) to show results.

The user can change the Straining action need to be shown on strip by changing results in Result Manager.

"&] BE4E-PLPost - [2.DL-title1-DL]
ol File View Draw Action PlDesin Help

AC DEHS Q Re Q ’@{ ‘{-‘ &‘ dg,;,; .' d’ ~{ BCs Loads BCs Legend Supports Reactions Assemblies Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

X

-2 X

Curren t Load Case: DL

} \- 00010876

5o 0387
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3. Slab results - supporting elements results
The user can show column analysis by two ways according to the type of model:

"""’-becle.cﬂ‘“

* In case of quadratic columns and withoyt shear walls or beams.

@' File View Draw Action PlDesin Help -2

AC QD EH S Q Re g Q 01-' %‘ d" d1 f BCs Lloads BCslegend Supports |Reachons | Assemblies ‘Legend| Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve Results Manager PathsManager Select Case PL Controls Assemblies Manager Beams

= Open the Result Manager, the last part

- -0.051
IS for COIumn plot- -: 0.984 Results Manager X
2.019
54 St
= The user mark on the check box el | - TN - e O [
5124 yzv- 305_{1072239 _—
E bl 6.159 poirts: [ | Resut: -
( na e)' B 71;4 1 Start: | G ]
col. 19
= Mark on the check box (ShOW Total || ~ Vhc 050183 e 11766 Vi b 1280062 Ve 8 gasare = S —
F2- 6200346 Fz= 4381279 F2= 4.796375 Fi= 3.925792 v
Force). E
- (] ol 7 Contours
= Choose the Current Variable. e B, o ) R BN
Nie= 2 834839 Mx= 0.1928811 Nix= 001492784 .
H5es PO 5 15066 P s e ’ ‘ e [e Spacing: [05
= The wuser can export the column o Boy O : Com—
- - 3T 15 My= -1.365209 Max Is Userdefined: [] ma 0
t T :132209.& 2= 5 539552 )
straining M= BT s e B o oo OtV M
- - Fae 1679167 Mx_ -0.09315792 Mx= 0.3695245
= actions on text file, RS U p P —
Column Plot
= Unlike S|abs’ the columns don’t have N G B B Eraed NE ] MeckUsmieneg [ e [500085]
vy= -1.5 0 0
to run F 2T ‘Fw-214 éaagggzayy_foon% Curert Variable: [F2 o  MinlsUsedefned: (] mn: [0.05143268
' — X = = — 5 Refresh Show Total Forces: Export
L) \
F2= 0.9457575 F2= 0.9531788

Current Load Case: DL
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3. Slab results - supporting elements results

The user can show column analysis by two ways according to the type of model:
In case of columns more than four sides or slab with shear walls or beams.

In this case the user should export Assembly file from generator file.
Then load the assembly file from Assemblies Manager tab.

From load tab select the assembly file (.asm) for loading all support elements calculating all geometric properties of the
element.
Open the Result Manager then check mark on (Enable) box and check mark on (Show Total Force) box.
*&d BE4E-PLPost - [3.DL-title1-DL]

"ci| BE4E-PLGen - [Geometry]

o . File

M

D

1

o

View Tools

Define

New.gen  Ctrl+N
Open .gen Ctrl+0O

Import

Help
‘ Points table

JlodS

rray Match Wall Assembly

Export

BE files

ke W

Save .gen Ctrl+S

Print Ctrl+P
Print Preview
Page Setup

Exit Alt+F4

| Assemblies

Beam assemblies

Text format

g5 File View Draw

AC D Z H3 QG
Query Solve Results Ma

OR

Action | PLDesin

"'""-becle.cﬂ‘“

Help

Solve

Query

Results Manager
Paths Manager

Select Case

ol 1

Assemblies

PL Controls

Beams

Query 5Solve Results Manager Paths Manager Select Case PL Controls

Assermnblies Manager

Beams
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3. Slab results - supporting elements results

The user can show column analysis by two ways according to the type of model: e
* |n case of columns more than four sides or slab with shear walls or beams.

* From Show/Hide Assemblies then refresh, the user can show the straining actions on columns or shear walls.

oy File View Draw Action PlDesin Help

-
"La BE4E-PLPost - [3. DL-title1- DL] AC D EHSCRe q [OR:a &‘ d ﬂ & G X BCs Loads BCslegend Supports lRea(hons lAssembIleleegend‘ Rec. Contour Quad. Contour Max/Min Draw Strip
§ 1 Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams
gy File | View | Draw Action PLDesin
Iz, WD,
1C _1 Toolbar L E My= -0.09263856 My 0.1014495 Assembly Manager - X
F= 0.3408321 F=[0 6841028 \“2\ o
- ssem Add
Query 5 Windows " e Paemsy thoofeny - L —
Mx= -1.315943 b= 1.071687 £27 Jo7107 FY 5 376678 [ — ., X io: [1 oot
View Options - My= 0.7072744 My= 0.09107956 = > 2 - 5
P F= 3540906 FF 1.779781 3 Area: [0.15000009536743 Theta: [0
emb)
Fonts o F 0.8 Z CGls User Defined: Use Principal
H Rssemblv 19 * i mE o7l (5
. . :;kssembg Mx= -1.076103 Mssegt?l 8;373 Msse(r]ngl 48262 F=|1.599 |g CGOrdered Pair: |13.295,10.83
w / Mx= 0.8550094 x= x= —
Show/Hide Reactions M; 2613012 M:v4 13;112970953 My= 02748632 My= 0.4001335 ?o Inetia X: [0.00450000858975 Inettia XL: [0.00450000853575
= 6.202346 F= 4796375 F=3.925792 L :
Show/Hide Legend 12 v inertia XY: [859473039613312 Ineria XYL: [8.59473039613312]
;\ P inertia Y: [0.00078125050775 inertia YL: [0.00078125050775
Show/Hide Assemblies - O & 8 ssen 1, Fo: (479637527 Fo: [479637527
b« Assembly 20 ssembly 12 ssembly 14 w": e
Mx= -2.834839 Mx= 0.1928704 Mx= 0.01491794 259 Mx: 0128337339 MxL: [0.128337339
My= 1.105685 My= 0.04778973 My= 0.1427052 X E— E—
F= 4.735609 F=5.615866 F=5.193231 = My: |0.274863243 My L: |0.274863243
xssembl 11
$ M= -0.2518693
OR e WA
x= I
FY7 a0 Mise{]n&v‘gm“ 0 sembly 18 e emb o g
a0 Mx= -0.09317048 Mx= 03695792  Mx= 0.8T64858
My= -0.1963377 My= -0.5037022 My= -0.8878212
F=3.761857 F=286344 F=1.634171
BCs Loads BCslegend Supports Reactions | Assemblies | Legend | |ya, 0 e 0.03701BBssembly 10
R WO W | o
- : = 1 4 = - A
M;_ 1 5566:2;9 ssembly 223 sseg\%‘ 8378 F=y2 234618
F=2.782634 y= 14243350y~ 07302259
=2493179 F=0.7235272
X ssembly 2 ssembly 3
Mx= -0.3849396 Mx= 0.383188
My= -0.266067 My= -0.2676685
F= 0.9457576 F= 09531788

Current Load Case: DL



www.plpak.com

4. Beam results

Press on Read Beam Geometry.
Press on Read Beams Results.
Check mark on Show Result box.

Check mark on Result VValue box.

Choose the Straining action need to be shown.

Like column analysis, beams don’t need to run.

......

Query Solve Results Ma Query
Results Manager

Paths Manager
Select Case
Assemblies

PL Contrals

Beams ||

OR

g File View Draw | Action | PLDesin  Help Ty
Beams analysis is very simple just open Beams Manager tab. AC D EEHS G Solve

Query Solve Results Manager Paths Manager Select Case PL Controls Assemnblies Manager

Beams




www.plpak.com

4. Beam results

IWCNEHIQ Re AR+ I & OX[E

Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager

View Draw  Action

Beams

.‘ d'* BCs loads BCslegend Supports Reactions Assemblies Legend

- 8 X

Rec. Contour Quad. Contour Max/Min Draw Strip

Current Load Case: DL
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BeamsManager
Show Nodes: [ ]  Show Nodes Nos: [ ] Read Beam
Geometry
Show Blements: [ | Show Blements Nos: [_]
Read Default
Show Directions: [ ] Beam Resuts
Show Result: [] MbendingL v B‘E:;ﬁ E:‘::'ﬁ?d

Show Result Value:

¥ Export

OK




www.plpak.com

Table of contents
1. Introduction ~/

2. PLGen — Model generator /
3. PLView — Numerical model v
4. PLCoreMan — Manager and solver v

5. PLPost — Post processing v




www.plpak.com

Table of contents

6. PLPAK modelling capabilities



www.plpak.com

6. PLPAK modelling capabilities
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Structural members in the PLPAK are entered with their exact dimensions (geometry) e.g. columns and beams
are no longer entered as nodes or lines, but represented with their actual proportions thus no peaking occurs on
slab region contour results.
Easy input in forms of:
- Multiple exporting from DXF to the virtual model in the PLGen, makes life easy for engineers to
account for any modification in design. This is done without re-meshing or re-building the
numerical model.
- Multiple level of “undo” in the PLPAK preprocessor.
Capable of modeling fine details such as small duct openings.
The PLPAK models beams with it’s actual interaction area to the slab which make it unigue in case of

modeling slab with irregular beams supported not on the full beam width.
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6. PLPAK modelling capabilities

Ty

Easy drawing capabilities of the PLPAK.

The soil springs in soil models are considered as continuous spring patches underneath the
continuum foundation plate.

Exporting and importing model as text files.

Real time post-processing.

Strip results and exporting it to excel.

Post-processing for certain part of the slab in huge practical problems.

Direct assemblies reactions (walls / Cores).

Real and easy assigning of assembly loads (walls / Cores).

Save and restore the results in PLPost.
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7. Conclusions:

By the end of this lecture the attendee learned how to:

1.

2.

3.

4.

D.

6.

7.

Model practical slabs using PLGen. \/

Model raft over Winkler area springs using PLGen. \/

Check the numerical model using PLView. ~/

Run the model using PLCoreMan. \/

Show results — Strip / contours / reactions / assemblies results using PLPost. /
Show beam results using PLPost. /

Learn PLPAK modelling capabilities. /
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For additional help please visit:
https://www.plpak.com

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