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What is the PLPAK? v bede.com Cairo University

 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.

 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 com“ﬁﬁel‘fénts: Cairo University

1- Generator (PLGen). 'ﬂ

2- Boundary element numerical model viewer (PLView).

3- Manager (PLCoreMan).

4- Post-processing (PLPost). "'a

5- Design tool (PLDesign) ||



«< G ] LB
3 4 = i
2 : 53
A e =
Cairo University

www.bede.com

A. PLGen — Model generator
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The PLGen is responsible for generating the model showing every structural
Generating the model is in main three steps:

BB
1. Edit model information

2. Build model and define its elements

3. Edit the boundary element divisions
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Matenals | Load Cases Model Info  Points table

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

’ Materials |£|ﬁ

g! File View Tools | Define | Help
O & @ Modes 3 Steel NEW
Del Dupl. @ @ Move Materials "‘ OR T

Load Cases —_—

Model Info S —

Point Table

(8]4 || Cancel

The user can define the properties of the construction material such as

. . . MaterialPropertiesDialog
Young’s modulus, Poisson’s ratio and Gamma of the materials.

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

g5 File View Tools | Define | Help
B L_? H =h ) BE-i Modes 3
Del Dupl. @ @ Move Materials
Load Cases |I
Model Info
Point Table

The user can define different load cases and which one can

include the slab and beam own weight.

OR

Paterials | Load Cases

PModel Info  Points table

Cairo University

Load Cases

EE)

fc

live MEW!

e

DELETE Beam OW: Idead

Loadcases for Own Weight (if any)

Slab Cw: Idead

)

)

| ook

H Cancel I

Mew Load Case

[

Enter Load Case Mame

machine
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1. Edit model information www.bede.com Cairo University
. . . Materials Load Cases | Model Info | Points table
There are another information can be changed from model info tab.
[ Model Info =)
o' File View Tools | Define | Help
NE HS G Modes b Tife1:  Hte
) _ NGauss: 10 Solver: || |Decomposition v]
Del DI_I|:I|. @ @ Maove Materials OR Bearn numerical model factors
Load Cases | I=beam length |
| 1
Model Info | b falfy | | bxfalf il
I I | |
Point Table
L= [- ]
* The user can change number of Gauss points to decrease time
. . . b=beam width
consumption in modeling but the number should be even number. fi=PL conirol o, 51
] o f>=PL control no. 52
* The user can change the type of solver either LU Decomposition,
GaUSS Elimination, or GPU SOIVer. Show PL Conitrols | | Refresh PL Controls |
* Also the user can change the PL Controls. [ ok ][ cancel |
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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 $PLCTRLS$. button.

Restore PLCTRL defaults button restore them to the default

values.

L
PL Controls Manager ($PLCTRLS.)

PL Control No.

PL Control value

Description

_Cairo University

Update changes

Controls are loaded from $PLCTRLS.

Update SPLCTRLS.

Restore PLCTRL defaults

End

-
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The user can insert the model by three ways

Cairo University

|

Drawing Model from PLGen

This option is useful for
small models.

!

}

Importing Model from text files

Importing (.Dxf ) file (AutoCAD file)

This option is useful for

developers.

"c] BE4E-PLGen - [Geometry]
ug" File . View Tools Define Help

M

D

J

L

New .gen  Ctrl+N

Open.gen Ctrl+0O

Points table

J1&d

F-\rray Match Wall Assemb

Import

|

DXF

A
=
=

Export
Save .gen Ctrl+S

Print Ctrl+P
Print Preview

Page Setup

Exit Alt+F4

»

Text format

This option is useful for large
models or detailed models.
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2. Build model and define its elements™"w-bete.com

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

File | View Tools Define Help
1 Mew.gen  Ctri+M DXF - Re ar & &
L Open.gen Cir+0 Array  Match Wall Asze
| Import 2 m OXF 1
: Export r Text format
& Save.gen  Ctrl+S
| Print Ctrl+P
__;} Print Preview
Page Setup
Exit Alt+F4

OR

BE-files | DXF

B 3 e _ Autodesk AutoCAD 2017 1.dwg

Home Insert Annotate

SO @
(-3

y %, Copy
Line Polyline Cirde  Arc e

Parametric View Manage Output Add-ins A360 ExpressTools Featured Apps

INEEE

Text Dimension Layer

B Properties Z¢ =,

BIM 360  Performance
“#Move () Rotate v Trim -

A\ Mirror ‘@l Fillet ~ &
Er = ! Stretch ml Scale ::Anay v gk

Draw ~ Modify -

Annotation ~

i e

Layers
+

=]

[

Model = Lzyouti

Layout2 +

B Type a keyword or phrase
-~

r1 4Sign In

E - . Bylayer >
N

% = Properties ===

Properties ~

Bylayer ~
Bylayer =

s Groups =

14 =3 A\
= s =

‘oup i Measure Paste r‘ Base

i/
ol
b

Utilities ~

KA B+ %

Clipboard  View + ¥
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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 ) [ i -9 O Multi-BE-files BE-files DXF TBpak Re ar ﬁ@{»{aum Coordinates Divisions Loads ) 30 View Arch Axes
Wall Assembly . G | End Mid Gid Nesrest Ponts | BEModel KCslc, Run [Select|Edit D

erials ses Mol Inf
DelDupl. @@ Move Copy Amay Match Wall Assembly Load Assembly GrabCG | End Mid Grid N

:r' g
i = 0 0 T
g 0 0 !
[] (=
= 0 o S
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2. Build model and define its elements™"w-bete.com

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.

Re dr ﬁ ;

e

Coordinates

Divisions Loads g 30 View

& Fde View Tools Define Help
1 & W 3 O BEfiles F  Re o 2 B 4 M| [M| Coordinates | Dnvisions  Loads ) 30 View |~ Material
Del Dupt @ @ Move Copy Amay Msich Wall Assembly Load Assembly GrabCG © End Mid Grid Nearest Paints

s Load Cases

Model Info  Pownts table

BEModel KCalc. Run |Select Edit Draw Segments Poants Beams

N

Model Summary /0 Uncetred | 0/ 0 5ate| 0/ 0 Osenings | 040 Cotern | 0/ 0 beams| 9.0 Loast Fasches |08 Cowem Loacis |00 Wal Lands |9 0 W Sem

OR

gl File
1 & &
Del Dupl

-5

,?

5

Wiew

[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

r B

Cairo University
View | Tools Define Help
i Toolbars 3
| Grid spacing

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

Windows b
30 OpenGL view
BE Model

Grid Spacing @

Grid Spacing (L)

0.5 -

=]
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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.

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 !_Eﬂé_i Mearest Points @ BE Model KCalc. Runl @ Select Edit i-Draw|Segment5 Points Beams

PLGen modes




2. Build model and define its elements"""""""‘*4‘*C°m
B- Drawing Model from PLGen.

"] BE4E-PLGen - [Geometry] o *
sl File View Tools Define  Hel P g x
3' DraWing the elements On the grids osatinks - Lowd Covs Model Info Points tabla _] 15 i 3 O multi-BE-files BE-files 0xr TBpak Re or GF @]« H[JAX coo Owisions Loads @) 30 View Arch Aves
. DelDupl. @)@ Move Copy Amay ; Match Wall Assemb by Load Assermbl by GrabCG ' End Mid Grid Mearest Points BEModel KCalc, Run |Select|Edt Draw Segments Points Beams
................... 1

click on the four corners and closing with

o Starting with the main slab by pressing left | / ﬁ

=]

rlghtC"Ck ] ] / X 4 T O I O 0

e Then draw the support, load elements, and .

e
=

the opening but still we didn’t define them. | HiEEEES
+ It doesn’t matter if we draw clockwise or [/ 5
anticlockwise. IEERERRNICERERNE

button during the drawing process after that
press in any place of the outer perimeter of
the circle.
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Objects in the PLGen can be categorized into three categories:
« Slab and openings (Domain of the problem). = Drawn using any number of points.
e Supporting elements. = Drawn using 4 points only.

Acolumn, Column, Wall support, Awall support, Soil support, Warping wall, Drop.

Cairo University

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.

Column load, Load patch, Wall load.

|Elect|Edit Draw Segments Points Beams

Defining different objects:

* Choose “select mode”.
o Click left click on the object to select it.

» Click right click to choose object type.

Type Dialog

Undefined

S

Opening
AColumn
Column
Column Load
Load Patch
Wall Load
Wall Support
AWall Support
Soil Support
Warping Wall
Drop

Undefined
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ol File View Tools Define Help
Materials Load Cases ModelInfo Pointstable = _J.d_éQ Multi-BE-files BE-files DXF TBpak Re dr a{ﬂ Q‘ﬁll‘_! Coordinates Divisions Loads §J 3D View Arch Axes

Del Dupl. 9@ Move Copy Array Match Wall Assembly Load Assembly GrabCG : End Mid {GndiNearest Points : BE Model KCalc. Run i“SeIed- Edit Draw Segments Points Beams

Warping wall
Wall load
Wall
Opening

Load patch

Wall assembly
(Core)

Wall load assembly
(Core load)

452.965 L*

Wall Supports || 0/ 4 Soil Supports | 1Llead Assembiies | 1 Wall Assembiies
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Slab

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

» Define its thickness.

o 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 WI(F/L3

Slab thickness = Thickness: 0.2 | pe——

Slab material —=———> Materal:  ConEEE M| e 0 Slab uniform load in each load case
Include Own Weight: [ ] LoadCase3 0

. ) Ok button to save the slab data
Check this cell to consider
the slab own weight Cancel button to dismiss
OK Cancel g

changes in the slab data
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Supporting elements (Column/Above column)

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

e 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.

Cairo University

o Column CG and its stiffness are computed automatically, and the user can edit them manually.

Properties_dialog

Column propesdties

Column condition ———p Condiion: | Above_and_Below  ~ LIt

K3
Column height ~=——— Heght: 3 -

. Matenal: | Concrete v
Column material = Ky:

User Defined CG: _ [ CG Coordiantes

Check this cell to change
CG manually

26225334

B Check this cell to add

/ stiffness manually
oer Defined Stffness Column stiffness

______' /

'9.006567E+07

Column CG

280893568

7.603-1.918

Ok button to save the column data

— Cancel button to dismiss
Cancel 4 changes in the column data
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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.

o Define its material.
e Define its divisions.

Properties_dialog n WaII helght
Wall properties
Wall condition ——— condtion:  Above_and_Below | Height 3 | Wall number of divisions
Wall material — —m———p Materal: Concrete v Ndvsions: [4 |

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

OK Cancel 4= changes in the wall data
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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.

e Define its material. Properties_dialog n
e Define its divisions.

Soil Support properties

Soil stiffness / unit area —— Ks: 1500 | Soil number of divisions in ‘b’ direction

Soil number of divisions in “‘a’ direction ; ; /
» Na: ‘1- | x Nb: 4 |

: Cancel button to dismiss changes
OK Cancel : :
Ok button to save the soil data > nc in the soil data
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Supporting elements (Drop)

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

« Dropis 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 n
Check box incase of drop thickness is
Drop properties / subtracted from slab thickness not added
Drop thickness = th: 0.2 | [] Subtracting
e (2210000 ' =———— Drop modulus of elasticity
Drop number of divisions in “a’ direction Y = Drop number of divisions in ‘b’ direction

DrOp CONAILION —————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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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.

o5l File View | Tools | Define  Help
NEHS3! Undo Ctrl+Z
Del DLIFI'. 9 G Redo Ctrl+Y
Move Ctrl+M
Copy Ctrl+C
Array
Del Dupl. @ @ Move Copy Aray Match |Wall Assembly | Load Assembly Grab CG OR Ll
Delete Duplicates
Snap to 3

| Assign Wall Assembly

1
\_/_ Assign Load Assembly

Grab CG
Colurnn stiffness calc,

Run
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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|  Ndwisions: |4 -— Wall assembly number of division
Wall assembly CG , CGlsUserDefined:  [] CGOdered Pa: [14349702 | per each wall
——pp | Explod
Explode tab to restore S

the shear walls again Cancel button to dismiss changes

—
- i in the wall assembly data
£ >

Ok button to save the wall
assembly data
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Supporting elements (Non-gquadratic 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.

Froperties_dialeg |£_5u|
Wall Assembly properties
Condition: iBeIow_OnIy vl Height: 3.4
Material: iCnncrete vl Mdivisions: 4
CGIs User Defined: CGOrdered Pair:  4.539,1.134
| Explcu:le_|
i oK | | Cancel |

Non-quadratic column

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

Supporting elements (Beams)

» First change PLGen mode to Beams.

Cairo University

End Mid Grid Mearest

Points

BE Podel K Calc,

Run

Select Edit Draw Segments Points

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.

le  Yiew Jooks Define Help

sble ) 15 bl 3 [C) Multi-BE-files BE-files DXF TBpak Re o (F @) 3+ Ml A Coordinates Divisions
Y ’ E 4 Gn s | BEModel KCale. Run [Select|Edit Draw Segments Points Besms

Materials Load Cases  Muodel info
Dei Dupl. @ @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG | End Mid Grid Mearest Point

Sel

Loads £ 30 View Arch Axes
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Cairo University

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

Beam Properties

Beam cONditiON =————————) condtion:
Beam depth =————————p Dcpin: |

Beam width =—————— Vdh
Beam start point coordinates =————————p St

Beam end point cOOrdinates = E:

below

o

n
0.5

0.2

111.97.0.19

14.87.0.19

Beam Stiffness — Include Stiffness

Beam OW cheCk DOX =mmp inciude Oun Weight:

User defined beam OW check box =——p e 0einee O

Ok button to save the beam data

[#]
User Defined Propetties [ ]
y: [0.00125 <+—— Beam inertia
) [00002444375 | <= Beam torsion constant
Material: |Concrete - | ¢« Beam material

Divisions: |4 <+«—— Beam divisions

OW per unit Area
OW per unit length:

Cancel button to dismiss
changes in the beam data

o I
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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.
e [ 6 A B

Lin < 0.5 Byigin Lin = 0.5 Byigin
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Loading elements (Column load)

Click on right button on a selected column load to show its properties:
e Column contains three load values (two moments and one vertical force).
» Define column loads for each load case.

| ol § | bendi Column bending moment
Column vertical force Column bending moment about y-axis (M

about x-axis (M,,)

s

LoadCase F (F Mx (FL) My (FL)

0 0 0
| oad cases _I: : Ok button to save the column data

W)

Properties_dialog

Column Load properties

LoadCase?2 0 0
LoadCase3 0 0

Cancel button to dismiss
changes in the column data

Cance
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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) o Wall load bending moment

Properties_dialog -
about y-axis (M,,)
Wall load number of divisions " teaderopetes

“ N div.: ‘i ‘
LoadCase F(F) My (FL My (FL

LO ad Cases LoadCase?2
LoadCase3

Ok button to save the wall load data

Cancel button to dismiss

. «— changes in the wall load data
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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.
» |oad cell contains only vertical uniform load.

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

Load patch number of Load Patch properties

divisions in ‘a’ direction ———> Ne: |4 | x N |4 | < Load patch number of

divisions In ‘b’ direction

'\

LLoad cases -I: LoadCase2 0 Uniform load value

LoadCased

LoadCase W (F/L3 G

Ok button to save the load patch __ Cancel button to dismiss
data L changes in the load patch data
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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.

H e de o™

Cairo University

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

el BE4E-PLGen - [Geometry]

Del Dupl. @ @ Move Copy Array Match Wall Assemnbly

Load Assemnbly

Grab CG

OR

og! File View | Tools | Define Help

Materials Load (

Del Dupl. @ @

Undo Ctrl+Z
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

all £
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Loading elements (Wall load assembly)

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

Properties_dialog n
Wall load assembly number Load Assembly properties Explode tab to restore
of divisions ~ —% Mdwvisens: 4 | | Ewhde < the wall loads again
LoadCase F{F) Mx (FL) My (FL)
Load cases loadCase2 |0 0 .
LoadCasel 0 0 0
Ok button to save the wall load Cancel button to dismiss changes

> OK Cancel <————
In the wall load assembly data

assembly data
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Other PLGen tools

« Array tool to draw array of an element.

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

oy,
-
$ %
4 E %
3 g
2 4 =
@
E
My e de o™

el BE4E-PLGen - [Geometry] "t BE4E-PLGen - [Geometry]
a5 File View . Tools . Define  Help os! File View | Tools | Define Help
Materials Load ( Undo Ctrl+Z n Materials Load Undo Ctri+Z p d
Red Ctrl+Y ) . Redo Ctrl+Y
Del Dup\. eG edo d il_ End Mid Grid II|C.
Move Ctrl+M Del Dupl. @) € Move CtieM By
Copy Ctrl+C Copy Ctrl+C —
Array Array
Match Match
Delete Duplicates Ll
S
Snap to 3 nep to '
Assign Wall Assembly
Assign Wall Assembly
Assign Load Assembly
Assign Load Assembly
Grab CG
Grab CG
Column stiffness calc.
Column stiffness calc.
Run
Run
Del Dupl. @ @ Move Copy Array | Match | Wall Assembly Load Assembly Grab CG Del Dupl. 9 @ Move Copy IArray ‘ Match Wall Assembly Load Assembly Grab CG
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2. Build model and define its elements¥™w-bede.com Cairo University

Other PL.Gen tools

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

Re Ok Q:t i b ﬁ lﬁ_-'ﬁ Coordinates | Divisions Loads [ 30 View

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

g-l  File | View
O & §

Del Dupl

], 33

Tools  Define

Help

Toolbars

Grid spacing

Show/Hide Loads

Show,/Hide Diisions
Show,/Hide Coordintes

Show,/Hide Grid
Show,/Hide Axes

Windows

[

3D OpenGL view

BE Model

o) File View Tools Dsfine Help g X
Materiaks Load Cases Modelinfo Points table ) 5 i 4 O, Multi-BE-files BE-files oxr TBpak ~Re o GG b [P coontinstes Divisions Loade 30 View Arch Ax -

Del Dupl. @@ Move Copy Armay Match Wall Assembly Load Assembly GrabCG ~ End Mid Gid Nearest Points = BEModel KCalc. Run '[Select|Edit Draw Segments Points Beams

o OpendGl View

Model Sumanary |0/ 0 Usoefions | 0/ 1 Satn | 0/ 1 Otmings | 0./ 43 Conomes | 00 Baaws | 00 Lese Patchas | 0/ 0 Comrer Losets | 0./ 0'Wad Loa | 0/ 0 Wish Supports | 0 0559 Sepmons | 0 Lot Appamties | 0 WaS Astaressies | 230.861 L3
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2. Build model and define its elements®wwbedecom Cairo University
Other PL.Gen tools Re or Cf &) + 8 |1A%| Coordinates | Divisions | Loads £ 3D View

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

"E] BE4E-PLGen - [Geometry] = X

w! File View Tools Define Help -8 X

Materials Load Cases Model Info Points table 4} Multi-BE-files BE-files DXf TBpak Re or T &) AX Coordinates | Divisions | Loads @ 3D View Arch Axes

Del Dupl. @@ Move Copy Aray Match Wall Assembly Load Assembly GrabCG @ End Mid Grid Mearest Points @ BEModel KCalc, Run  Select Edit Draw |Segments | Points Beams

Model Summary | 0/ 0 Undefined || 0/ 15labs || 0/ 1 Openings | 0/ 1 Columns || 0/ 0Beams || 0/ 1 Load Patches || 0/ 1 Column Loads | 0/ 1 Wallloads || 0/ 1 Wall Supperts || 0/ 4 Soil Supports || 1 load Assemblies | 1Wall Assembiies | 452.965 L2
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3. Edit the boundary element d|\(|S|on\WWW'WMm1 Cairo Untversity
o The default number of boundary elements is four.

» 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.

e File View Took Define Help

Materials Load Cases Model Info Pointstable - | ) [ (el JQ Multi-BE-files BE-files DXF TBpak Re i g'@i-}. ﬁw COnrdimrnEDmicinnsiI.rud; 030 View  Asch Axes

DeiDupl. @) @ Move Copy Amay Match Wl Assembly Load Assembly GrabCG | End Mid Grd Nearest Points © BEModel KCale. Run  Select Edit Draw |Segments | Points Beams

\bEI 4 SegmentsDialog ot
a=1

| SegmentsDialog 4

10

Boundary Condition: |Free "
Boundary Candtion: [Free
Mobsrotdwaona:[1 | Number of divisions: |1
4 oK Cancel
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A. PLGen — Model generator
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’

1. Edit model information /
2. Build model and define its elements \/
3. Edit the boundary element divisions \/
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B. PLView — Numerical model



perey e

« PLView is used to view and check the boundary eterweretdagererical model before running the model.Cairo University

User can check all entered information.

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

ﬂ BE4E-PLView - [Project 1]
adl| File | View Help

30  NewWindow Ctrl+N

Import Input File
Import AIP File

A Save
Export DXF

Ctrl+S

Page Setup
Print Preview

Print Ctrl+P

G &

Exit

From PLView

g File
=
1 = §

Del Dupl

View | Toecls Define Help

Toolbars 3

Grid spacing

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

v | Show/Hide Axes

Windows *
3D OpenGL view

BE Model |

;

From PLGen

OR

BE Maodel | K Calc. Run
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* PLView open window for each load case. bede.com o
e The model will be unable to run in cases of, two node have the same coordinates or two supporting e L5y

the same center. e :
' File View Help
il BportDXF ) IN CRe & 4+ @ O XK|H| S| o & G & w* 8° W X BCs 8Cslegend Loads Supports Columns B/SCells IBeta Getpoints '[N Check
LoadCase3.temp-titlel-LoadCase3 = N | (o ®]=] o |[@]=

.....

.....

........

.....

.....

.....

.....

........

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 m?
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In PLView user can use these features. Cairo University
Boundary elements viewer o Load values
_ BE directions and viewer Show tabulated
- Nodes viewer normal directions | Support values ow ? ulate
Zooming options Supporting cells viewer Aviewer values
Loading cells viewer l
— '
Re Qa: i |ﬁ Iﬁl‘ d ‘\:‘ |d B d <o \ \< BCs BCslegend Loads Supports Colur‘nns B/S Cells IBeta Getpoints - fIN Check

{ ]

_ Y
View numbers g ndary conditions

viewer

|

Refresh the model Extreme points

viewer
Grid and axes
viewer

Additional internal

point viewer
Internal point viewer

|

View number of
surfaces

|Beta for define each
supporting cell

Get coordinates of
clicked point
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"] BE4E-PLView

File View Help

3 i BponDxF 3 IN Re & @+ i (W[ S o o #F|K o & & W\MaheAeaQQmsu Columns B/SCells |Beta Getpoints | [l Check
[E=R Eo8

= |[@ |5 || LoadCasel.temp-titlel-LoadCasel

T

xuz

4247425

20 U1 22 T 70 SEE 112 13

43 %5 6 &7 1 o

Model Summary | 441 Points | 62 Nodes | 31 Elements | 0 Intemal 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




"d] BE4E-PLView

File View Help

) el ExportDXF § T .IN © Re ﬂﬁ‘f’ﬁ‘dl’.”id"’i-"-ﬂ\

Cairo University

= || @ | 22 || LoadCasel.temp-title1-LoadCase1 E=RE=E =
I ] # Simply Supported
% — o ® — BH Clamped (Fixed)

== Symmetry

®* Free/ Other

SR A

o T

Model Summary 441 Points || 62 Nodes | 31 Elements :O 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



"d] BE4E-PLView

File View Help

M ede oo

0 i BportDxF 3 JIN  Re & @ ¢ (6|0 K[H]S|w" o 6 G X o 0" & maheAeag B/SCells IBeta Getpoints ' [} Check

LoadCasel.temp-title1-LoadCasel

Cairo University

22H..
<X

It
ol
oco_,

(=5 fo8 ==

K3 HIBGHBEGBE636

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 load values on loading cells

BE model showing stiffness values on supporting cells



"] BE4E-PLVie ey
g dc i o* \ mahﬁAeaﬁerts Columns B/S Cells [N Check C_aim UniVEI'Sity
(=] @ =]

File View Help
3 i BxportDXF 3 IN - Re & & 4 (]| [N

Get points

X: |8.5351886749267 Y: |134053525§246£

Tolerance: [p 1

Extreme points
Near by extreme points:

Point ID X Y

v R 53752234191... | 13.37489986415...

Points/nodes
Near by nodes:

Point ID

Close

BE model showing clicked extreme point coordinates

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 IBeta values on supporting cells



4E-PLView A

File View Help
3 BeotDF 3 CLIN Re A & it [@]S KIE[H o o & G ' o % Y WDEARCOM s conns w5 cers B check Cairo University
ad Case3.temp-titlel-loadCase3 lell@ | = lr LoadCasel.temp-titlel-LoadCasel ‘ (=] ‘ (=] | 3 |

InputTables

General Info  Extreme Points Nodes Hement Nodes Element Connectivity Intemal Points Loads Supports Surfaces Boundary Condttions Additional Intemal Points

Plate Thickness:

= =
N

Plate Uniform Load:

Elasticity modulus:

Poisson's Ratio: 03

No. of gauss Points:

Equations Solver: LUDecomposition

R

Y .
Line no. 1 T T e
1 K '/

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



"] BE4E-PLView - [LoadCasel.temp-title1-LoadCase1] " e de oo™

ol File View Help

O I BportDxF (3 IN  Re & & ¢ #W]¢] 0 K[fS]w" o & G X w o meQWQm Supports Columns B/S Cells [H Check

T "
I - ] ...... I ...... ] ...... .
PLView X |

2 Surfaces Detected (One Opening)

| ] -

AL
I v N

Model Snmmary.44‘| 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?

Number of surfaces in the model by clicking the Check button

Cairo University
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« Inthe PLView the user can see the number of divisionifesesagh 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.

"] BE4E-PLView - [Wall load.temp-title1-Wall load] - X
@yl File View Help - 8 X

) I ExportDxF 5 & IN  Re & @ ﬁd’ S KX[H]H|u" o & G X u" 0" W X BCs BCslegend Loads Supports Columf B/SCells IBeta Getpoints '[N Check

b iy B & ¥

Model Summa ry | 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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A. PLGen — Model generator

B. PLView — Numerical model /
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C. PLCoreMan — Manager and solver



 PLCoreMan has several tasks: www.bede.com Cairo University

1- Run the model.

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

EHSPAK & P-PPAK & PTPAK & NLPAK). BE Model K Cale. | Run

3' O pe n P L contro I S, Mmanu al , dln d abo ut. OR [ &) BE4E-PLCoreMan CAUsers\mahmoud\Desktop\lecture 1 exa... .= [P

File  View Run Help

otl File View | Tools | Define Help ¥ dead
NEHS Undo Crl+Z live
fc
Del Dupl. 9 G Redo Ctrl+Y
Move Ctrl+M
k.51 , B
Copy Ctrl+C
Array
Match
. —Check previous solutions via the .STT files
Delete DUF'“CEtES ~Ensure that IRUNFlags in all RUN files are 1
case 1: dead IRUNFlag=1
5 t case 2: live IRUNFlag=1
nap to 4 case 3: fo IRUNFlag=1
--Checking the existance of the Sruns. in each load case folder
Assign Wall Assembly cage 1: dead has Sruns.

case 2: live has Sruns.
case 3: fchas Sruns.

Assign Load Assembly
Grab CG

Column stiffness calc,

Run




1- Run the model

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

M ede oo

www.bede.com

Cairo University

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

E] BE4E-PLCoreMan C\Users\mahmoud\Desktop\lecture 1 exa... lilﬂléj

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)
—Chedk previous PLDesign (RC design tool)

—Ensure that IRUNFlags in all .RUN files 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
caze 1 dead has Sruns.

case 2 live has Sruns,

case 3: fic has Sruns.

{E] BE4E-PLCoreMan C\Users\mahmoud'\Desktopilecture 1 exa...

—

%

File  View PRun Help

¥ dead

live
¥ fe

I —Check previous solutions via the .STT files
—Ensure that IRUNFlags in all .RUN filles are 1
case 1: dead IRUNFlag=1

case 2: live IRUNFlag=1

case 3: fo IRUMNFlag=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.

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

The Srung. 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 will start

Solution for: live is finished

m

File  View Run Help

‘dead

E] BE4E-PLCoreMan C\Users\mahmoud\Desktop\lecture 1 exa... @EI&J]
. — ﬂ

live
fc

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

—FL 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
caze no. 3 fc previously sloved successfully

case 1: dead IRUNFlag=1

caze 2: live IRUNFlag=1

case 3: fc 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.

m




2- Transfer between PLPAK components (PLVIew & B{°Bost) or between other packages (PCHxeiivegity

EHSPAK & P-PPAK & PTPAK & NLPAK)

E1 BE4E-PLCoreMan C:\Users\Ahmed Fady\Desktap,.

File View | Run | Help

~ PLView (BE mesh editor tool)
= live PT cable calculator
“ fe PTUpdate (Post-Tensioning tool)

AutoCAD exporter
AutoCAD extractor

X

EHSPAK

P-PPAK

PL.EXE (Linear solver)
MNLPAK

nlinear solver)

Ready to start yof
~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 Srun$. in each load case folder
case 1:dead has Srun§.

case 2: live has $run§.

case 3:fc has Sun$

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

File View | Run | Help

@ dead PLView (BE mesh editor tool)

M live PT cable calculator

™ fe PTUpdate (Post-Tensicning tool)
AutoCAD exporter

AutoCAD extractor

EHSPAK
P-PPAK

PL.EXE (Linear solver)

NLPAK (Nonlinear solver]

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

File View | Run | Help

@ dead PLView (BE mesh editor tool)
M ||ve PT cable calculator
~ fe PTUpdate (Post-Tensicning tool)

AutoCAD exporter
AutoCAD extractor

EHSPAK

Ready to start yof

~Check previous

PLPost (post-processing tool
~Ensure that IR (post-p ko)

case 1: dead IRU| PLDesign (RC design tool)

case 2 live IRUNFag=T

case 3: fc IRUNFag=1

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

case 2: live has Sun$.

case 3: fc has Srun$

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

File View | Run | Help

PLView (BE mesh editor tool)

M live PT cable calculator
=] fc PTUpdate (Post-Tensioning tool)
AutoCAD exporter

AutoCAD extractor

x

EHSPAK
P-PPAK
PL.EXE (Linear solver)
‘ NLPAK (Nonlinear solver]

BE4E-PLCoreMan
File View | Run
dead
M live
M fc

P-PPAK

PL.EXE (Linear solver)

NLPAK (Nonlinear solver

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

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

case 2 live IRUNFrag=T

case 3 fc IRUNFlag=1

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

case 2: live has Srun$.

case 3:fc has Sun$

Ready to start yof
~Check previous

Ci\Users\Ahmed Fady\Desktop\...

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)

Ready to start yol |
~Check previous
~Ensure that IRU
case 1:dead IRU

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

case 2. live IRUNFrag=T

case 3:fc IRUNFAag=1

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

case 2: live has Sun$.

o case 3:fc has Sun$

case 1:dead IRU

~Ensure that IRU L

PLDesign (RC design tool)

case 2: live IRUNFag=T
case 3:fc IRUNFag=1

case 1: dead has Sun$.
case 2: live has Srun$.
case 3:fc has Sun$

~Checking the existance of the Srun$. in each load case folder




3- Open PL controls, manual, and about

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

 File | View Run Help

f Open (.LC) file
i Re-load (.LC) file
b

(.IN) to (.LC) tool (IN2LC)
| PLcontrols (SPLCTRLS.)

Exit

---------------------------------------------------------------------------------------------------------

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 IRUNAag=1
case 3:fc IRUNFAag=1
-Checking the existance of the Sruns. in each load case folder
case 1: dead has Suns.
case 2: live has $un$.
case 3:fc has Suns.

'"‘Iv.',e‘.,_ow\“

www.bede.com

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

File View Run | Help |
Edead First read manual
M live PLCoreMan manual
A fe PLCoreMan help
Disclaimer
Show details
About ...

..................................................................

Ready to start your analysis...

~LCheck previous solutions via the STT files

~Ensure that IRUNFags in all .RUN files are 1

case 1: dead IRUNFag=1

case 2: live IRUNHag=1

case 3: fc IRUNFag=1

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

case 2: live has Sun§s.

case 3: fc has Suns.

Cairo University
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A. PLGen — Model generator V4

B. PLView — Numerical model /

C. PLCoreMan — Manager and solver _/
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D. PLPost — Post processing
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The PLPost is the post-processing tool to demonstrate analysis results. PLPosEEAf B
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



1. Files exported from PLGen

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

ENTS
o2 o,
S

s /IB e
E E &
=]
=] 4 e
-] E =z

pe

Cairo University

o Export assemblies: this case is used to show the total loads of columns, shear walls and wall assemblies (cores).

o Export beam assemblies: this case is used to show the results of the beams.

Restore these files in the PLPost will be demonstrated later.

"c] BE4E-PLGen - [Geometry]

o | File | View Tools Define Help
M{ ] New.gen Ctr+N Points table - | __J -
Dl Open.gen Ctd+O  |array Match Wall Assembly
Import 4
Export » BE files
Assemblies
d Save.gen  Ctrl+5
Beam assemblies
j Print Ctr|+ p Text fDrmat
_l Print Preview
Page Setup

Exit Alt+F4

e BE4E-PLGen - [Geometry]

o | File | View Tools Define Help
Mi ] New.gen Ctrl+N Pointstable ' | 7 |l -3
D{ls¥ Open.gen Cti+O  |Aray Match Wall Assembly L
Import
Export BE files
Assemblies
d Save.gen  Ctrl+5 -
Beam assemblies
j Print Ctrl+P Text format
_;_ Print Preview
Page Setup
Exit Alt+F4
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2. Load combinations airo University

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 Current Load Case: DL
If the user press double click on it load combinations window will open.

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

Select Case x

..;l r.""1 ._.ﬂ.i D:WQ Nl;:r 52;2:“; ;‘;{ & SN[t & F X BCs Leads ECilegend Supports Reactions Assemnblis Legend | Rec Contour Quad. Contow Max/Mim Deaw Stip
(DL ] Combination
EE-:ILn:noring Name: Combination 1 |
Wall load
Loostintion | Wall load v| [14 |
Add DL 14
Entry LL is 1  peteecssm
Flooring 14
Wal load 14 |
Remove
Entry

ADD | REMOVE Cancel




3. Slab results

There are 3 types for showing results in slab:

» Contour (main, quadratic, rectangular)

o Strip

» Query for specific point

I Draw rectangular contour

Rec. Contour

Quad. Contour Max/Min  Draw Strip

"l BE4E-PLPost - [1.DL-title1-DL]
Draw | Action PlDesin Help

o' File View

AC 1 &

Query Solve Re

Linear Strip

| Rec. Contour

Quad Contour

Principal Directions

18]

Select |

Q,\«
-
& %
E E z
3 s
2 é =
h ey perre

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

gy Fle View Draw Action PlDesin Help

Re & < B

Query | 5olve Results Manager Paths Manager

I Draw quadratic contour I

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

¥l BE4E-PLPost - [1.DL-title1-DL]
s File View | Draw | Action PlDesin Help

AC ___’. = Linear Strip

Rec. Contour

Query Solve Re helect

‘ Quad Contour |

Principal Directions

Cairo University

ol 4 d|": H | & & & BCs Loads BC

Select Case PL Controls Assemblies Manager Beams

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

"¢l BE4E-PLPost - [1.DL-title1-DL]

oy File View | Draw | Action PlDesin Help
AC O & | Linear Strip | @

Rec. Contour

Query Solve Re hele
‘ Quad Contour —

Principal Directions




3. Slab results — contour results

Straining action for main contour using result manager:

» Open the results manager

& <
2\ 4 £
h ey perre
www.bede.com

» The results manager consists of three parts at the middle part (Contours)

we have the Main Contour.
* Mark the check box (Enabled).
» Insert the spacing between grids.
* Insert number of colors (N).

e Choose the Current Variable

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

oyl File View Draw | Action | PLDesin Help

AIC Q3G Sohe & (
Query Solve Results Ma Query Case

Results Manager

Paths Manager
Select Case
Assemblies
PL Controls

Beams

e Insert if there is min/max value for user define.

e Press on Close.

OR

Query Sclve | Results Manager | Paths Manager Select Case PL Controls  Assernblies Manager Beams

Results Manager . o X | .
Cairo University
Strips
: X ID: | | Enabled: [] | Ewor
Npoits: | | Resut v
Stat: | | End: _ ‘
Status: theta: | Use Local
§
ﬂomoum _ \
[ Main Cortour X D: [ManContor |  Enapled: [] | Expot
Min Is Userdefined: [ ] min: 0
Max Is Userdefined: [ ] max: |0 |
Status:  ToBeSolved Cument Variable: |Mox
\ theta 0 J
Column Plot
Enabled: [ ] N: (8 _ Max Is Userdefined: [] max: [0
Currerd Variable: [FZ = Min Is Userdefined: [] min: |0
Refresh Show Total Forces: [ Export
Close
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3. Slab results — contour results airo University

Select Case

Assemblies

Straining action for main contour using result manager: PL Controls

Beams

* Solve the main contour.

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.
ﬁ S ‘1‘" du‘i d ‘i BCs Lcads BCslegend Supports Reactions Assemblies Legend

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

SolverDialog X

Intemal poirts displacements: 1871 of 1871 Completed.

Intemal points stress resultants: 1871 of 1871 Completed.
o5 File | View | Draw Action PlLDesin

AC Toolbar » b8 Status Log
Windows 3 Camying ot file system check.
QU =y 5 A Reading the basic input.
View Options = Reading the rest of the Input.
Camying out intemal checks.
Fonts Forming Gauss amays.
Reading the intemal points data.
Show/Hide Reactions O R Computing intemal point stress resultants.

Solution completed
Show/Hide Legend ‘

Show/Hide Assemblies

lﬂ & d ~ |j & d “{ BCs Lloads BCslegend Supports Reactions Assemblies | Legend

Cancel
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3. Slab results — contour results

Cairo University

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.

- 8 X
AIC DT HS0 Re & & 4+ i8¢ S N[F[S|F G F BCs Loscs 60 Legend Supports Reactions Assemblies [Legend | Rac. Contour Qusd. Contour Max/Min Deaw Strip

Cuery Solve Resultc Manager Paths Manager Select Cace PLControls Assemblies Manager Beams
0332
0156 - s ] X
~ 00199
0.1%
~ 03712

ip - 8%
& S K[ S]@ G X BCs Losts BCsLegend Supparts Reactions Assembies [Legend | Rec. Contour Quad. Contour Max/Min  Draw Strip

0548 dect Case PL Controls  Assernblies Manager Beams
-0.00125
000107
— 0000869
-0.00070%
~ 0000525

—~ 0724
.
-0 00034

— 0.000169
l 1.11e05

Current Load Case: | DL |
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3. Slab results — contour results www.bede.com Cairo University
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. ol File View Draw Action PlDesin Help | =R
Contour 1 is Created and it ,S AC Dl 40 Re A @ 4 #8]o KIS 6 G X BCs Losds BCslegend Supports Reactions Assemblies [Legend | Rec. Contour Quad. Contour Max/Min Draw Strip

automatically enabled. .
Insert the spacing between grids.

Insert number of colors (N). o A 1 s -
Choose the Current Variable ,, | o | o 1

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

D | Enabled: [] | Bwot

Edit the min/max value for user . B
define (if exist). ~ -
Press on Close. e b = ] e o BB ; ]
‘ :
Solve the contour. O — Y e— : ! i
Min Is Userdefined: [] min: 0 4 =
Max Is Lv!serdtraﬂr‘:ed O mcuax . _Cbl : = } C.—
W ) \_ Y, ]
:::edm]:] N8 | Maxla Usedefined O
Cumrent Variable: | FZ v Mo s Userdefined: [ min: [0

Refresh Show Total Forces: [ ]

-+ x

Current Load Case: DL
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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. -

oy File View Draw Action PlDesin  Help

x

AC N E 30 Re L& m}‘_\il‘ d*‘[m’lﬂ" ' € BCs Lloads BCslegend Supports Reactions Assemblies :ugm: Rec. Contour Quad. Contour Max/Min  Draw Strip
Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

SolverDialog % [I:lm:.]
= =

Intemal points displacements: 3854 of 3894 Completed. ¥
= =
g =

0294
0187
-0.0804
0.0262

0.133
0239

0346
.— 0.453

0.559
0.666

Intemal points stress resultants: 3894 of 3894 Completed.

L @ & 0.772
8 0.679

Status  Log ] i o one
Camying out file system check. r r L ™ l: 109
Reading the basic input. i l 12
Reading the rest of the Input. rﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬁﬂ I o
Camying out intemal checks. - - i
Forming Gauss arays. i

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

==

Current Load Case: DL
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3. Slab results — contour results www.bede.com Cairo University
Straining action for quadratic contour using result manager:
» Draw the quadratic contour.
» 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. e o
° Quad 1is created and it’s QLcmS ;J :l f:} gnepstz:?i’wjf: c‘dptlﬁiﬂfﬁ f« B(_;s : f:n BCslegend Supports Reactions Assembles [Legend || Rec. Contour Quad. Contour Max/Min Draw Strip
automatically enabled. .
» Insert the spacing between grids. ; —— =
* Insert number of colors (N). ® T ;
 Choose the Current Variable | = Sefg =]
« Edit the min/max value for user . V )
define (if exist). ~ F ;
e Press on Close. P R e | I :
 Solve the contour. | e g g | | : H
Max Is Userdefined: [] max: i
:edg N[5 ] M lbeeinet O e [ "
Current Variable: |FZ v“ Mok Userdefned: [] ™0 [0
e Show Total Forces: [ Expor

T

Current Load Case: DL
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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.
e The user can show/hide the legend. L —

AC N E 30 Re L& m}‘_\ﬁl‘ d*{[m’lﬂ" ' € BCs Lloads BCslegend Supports Reactions Assemblies iugmi Rec. Contour Quad. Contour Max/Min  Draw Strip
Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

SolverDialog X
0329

! 0115

Intemal poirts displacements: 2267 of 2267 Completed. ;lo 100 729

Intemal points stress resultants: 2267 of 2267 Completed. 4 | E i:’;
i B 0.422

i !ﬂ-l-n-r-nm 0529

"""""" 0636

Status  Log i i o
Camying out file system check. » ) 0 Ba:d
Reading the basic input. 0.958
Reading the rest of the Input. l: 107
117

Camying out intemal checks
wg !rl:_t‘::r:n'::r::r:ﬁ

Forming Gauss amays.

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

Current Load Case: DL
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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 bl
. 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¢
; : LL 287384 11.86531 4 5301E-06 -3.4156E05 -0.00045005 £0.1¢
intemal polnts stress reaultarts: 1 of 1 Completed. Fooring 2.87384 11.86531 3.6241E-06 £ 7325E-05 0.00036004 015
Wall load 2.87384 11.86531 1.8121E06 -3.3662E-05 -0.00018002 £.0°
Status Log
Camying out file system check.
Reading the basic input.
Reading the rest of the Input.
Camying out intemal checks.
Forming Gauss amays.
Reading the intemal points data.
Computing intemal point stress resultants.
Solution completed.
< >
Cancel




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.

v BE4E-PLPoSt - [2

gy File View Draw Action

PLDesin  Help

JC O EHS Q Re QQ 'f' $|ﬁj‘ df@.‘ dﬁ BCs Loads BCslegend Supports Reactions Assemblies Legﬂ Rec. Contour Quad. Contour Max/Min Draw Strip

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

SuTINON?

SolverDialog

Intemal points displacements: 195 of 195 Completed

Intemal points stress resuttants: 195 of 135 Completed

Status  Log

X

Camying out file system check

Reading the basic input

Reading the rest of the Input

Camying out intemal checks

FFFFF g Gauss amays.

Reading the intemal points data.
Computting intemal poirt stress resultants
Solution completed

Cancel

Current Load Case: DL

Enabled:
Resut: Uz
End 12

Export

092442 |

Results Manager
Strips
EF | 1D: |Strip 1 |
Strip 2 |
Npoints: (100 |
Stat 2077111139 |
T Setus |ToBeSobved
Contours
IMain Contour IS0 D:  [ManContow |
Cortour 1
Quad 1 N I8 I
Min Is Userdefined: [
Max Is Userdefined: [
Status:  Solved
ltheta: |0 |
Column Plot
Enabled: [] N [g Max s Userdefined: [
Current Variable: | FZ ~ Min Is Userdefined: []
Refresh Show Total Forces: [

Enabled:

Spacing

max:

o] theta: [0 Use Local

O Export

0.25

0001243

(11124605

Cument Variable: Uz w

S|

Cairo University




3. Slab results - strip result www.bede.com

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] - X

oy File View Draw Action PlDesin Help - 8 X

LC 1 _4 H = Q Re Qt Q 4%’ &‘ d.’ d‘% BCs Lloads 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

i
| ;:. | --l.-.-.
¥ f" T i1 - 00010876
!‘-‘E:.:t:::x:.:r:;r_ . J# \\:‘
= -0.14638 i: -0*1041 L

-

-l |‘
'r1r111
Y

- 033699

1
2 s E t
:

b — X

Curren t Load Case: DL

Cairo University
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3. Slab results - supporting elements r&3ttpgtecom

The user can show column analysis by two ways according to the type of model:

Cairo University

 In case of quadratic columns and withouyt shear walls or beams.

@' File View Draw Action PlDesin Help - 8 X

AC 0S5 W 3T Re A&+ 1o 5 [X[HA

dj" d 'f BCs Loads BCslegend Supports |Readmns | Assemblies ‘Legend| Rec. Contour Quad. Contour Max/Min Draw Strip

Query Solve ResultsManager PathsManager Select Case PL Controls Assemblies Manager Beams

» Open the Result Manager, the last part

T -0.051
IS for COIumn plot- -: 0.984 Results Manager
2019
5, St
The user mark on the check box st | o = e O
Enabl e ;
(Enable). . | o J
Mark on the check box (ShOW Total || - Vi b 1290962 Ve gassren e e
F2= 4.796375 F2- 3.925702 ’
Force).
= | i) Ejm Contours
Choose the Current Variable. [z Bop Dot [oh oo o B | ows O [ow
Th t th I M= 110589 Lo L
e user can expor e column e
t : : Max s Userdefined: [ ] max 0 ]
S ralnlng PFW 7110‘?11‘;3 Mx‘ 5005190263 L 18 i e St [ToBeSolved Cument Variable:  |Mxx v
- - fo -0.09315792 fo 0.3695246 _ 4
actions on text file. eRE | 2 )
Column Plat
- h
Unlike slabs, the columns don’t have Gt @[] Mkl O e [0
My= -1.5i R ;
to run e i o R - DRSS
' - Refrosh Show Total Forces: Export
Begmes L
Fz= 0.9457575 Fz=09

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

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.

Cairo University

Open the Result Manager then check mark on (Enable) box and check mark on (Show Total Force) box.

F2d BE4E-PLPost - [3.DL-title1-DL]

"cil BE4E-PLGen - [Geometry]

ad| File | View Tools Define

Mi | ] New.gen Ctrl+N

[)_; Open.gen Ctrl+0

Import

Help

|Puintstab|e B _‘,-'d = |

rray Match Wall Assembly

| Export

BE files I

Save .gen Ctrl+S

Print Ctrl+P

e i

Print Preview

Page Setup

Exit Alt+F4

‘ Assemblies

Beam assemblies

Text format

oy File View Draw | Action | PLDesin  Help

AC U5 d 3 C Solve
Query Solve Results Ma

Query

OR

Results Manager
Paths Manager

Select Case

Assemblies

PL Controls

Beams

ol

Query 5Solve Results Manager Paths Manager 5elect Case PL Controls

Assemblies Manager | Beams
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3. Slab results - supporting elements regitegtecom Cairo University

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.

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

s File View Draw Action PlDesin Help

q BE4E-PLPost - [3DL—‘t|‘t|e1 —DL] W O EFHdSQ RedE 4+ w@‘ o q a & O S BCs Loads BCslegend Supports ‘Readmns [Assemblies][egend‘ Rec. Contour Quad. Contour Max/Min Draw Strip
i . Query Solve ResultsManager Paths Manager Select Case PL Controls Assemblies Manager Beams
o' File | View | Draw  Action PLDesin
J "&“""8% e s
TDlear b g = Assembly Manager — e
My= -0.09263856
LC —] F2 03408321
Windows 3 = 03053671 Ll
Query 5 r Mixe 1.3 My= 03427083 My= 120367 smbly 8 I - | | x o: [ ] Expot
: - — My= 0.7072744 ek s Ll FRZAID 0362095 2 E—
View Options F= 3.540906 3 Area: [0.15000009536743 Theta: [0 i
emb |5
Fonts 2t - Vo 8 ? § CGls User Defined Use Principal
, . E‘;issemb%v 17 by ‘&ssegw?\ i, %ssegﬁ%ﬁza? F=[159 g CGOrdered Pair: [13.295,10.83
/ Mx= 0 8550094 = x= x= —
Show/Hide Reactions My= 2 613012 R My= 02748632 My= 04001335 2 Inertia X inetia XL [0.00450000856575
: FSanes PRRen PR L inedia XY: [8.59473039613312 ecia XYL: [855473039613312
Show/Hide Legend 12 ¥ oot el I - salboi i
. - ’\ Joscriblodts’ Inertia Y: [0.00078125050775 Inertia YL: [0.00078125050775 |
Show/Hide Assemblies e & § ssef [, F. [a7amT fo [meamzr
b &ssembly 20 ssembly 12 ssembly 14 :I"‘: e —
Mx= -2 354539 Mx= 0.1928704 Mx= 0.01491794 ,_5"2' Mx: |0.128337339 Mx L: 0128337339 |
My= 1.105685 My= 0.04778973 My= 0.1427052 =2 = —
F= 4 735609 *\ F= 5615866 F= 5193231 O My: [0274863243 MyL: [027a863243 |
ssembly 11
H Mx= -0.2518693
OR Ry, B —
X= ssembly 5= H Al
My= -1.06179 = BEas o Load Export oK
F=y? 19418 M;: %9321.‘95902545 "'!Es_emb\ 18 i Oy 10 A ,_emb
M a6l Mx= -0.09317048 03695792  Mix= 0 8164858
My= -0.1963377 My= -05037022  My= -0.8878212
3 3761857 F= 286344 F= 1634171
BCs Lloads BCslegend Supports Reactions | Assemblies | Legend | Y., 1 e D
© Ll nd ] ¢ 2
Mx= -1.536629 3 :
My= -1.50033 ssev 2 ekt A £ 2091
FoElge6 My= -1.424335My= -0.2302259
F= 2493173 F= 07235272
X R Rssembly 3
Mx= -0 3849396 Mx= 0383188
My= -0. 266067 My= -0.2676685
F= 0.9457576 F=0.9531788

Current Load Case: | DL
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Cairo University

Beams analysis is very simple just open Beams Manager tab.

Press on Read Beam Geometry.
Press on Read Beams Results.

Check mark on Show Result box.

gl File View  Draw
IC O EH3 8

Query S5Solve Results Ma

Action | PLDesin  Help

Solve

Query

Results Manager
Paths Manager
Select Case
Assemnblies

PL Controls

Check mark on Result Value box.

Choose the Straining action need to be shown.

OR

| Beams |

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

Beams

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

BE4E-PLPost D - X

gy File View Draw Action

PLDesin

IWCNEHIQ Re AR+ I & OX[E

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

Help

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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Show Nodes: [ ]  Show Nodes Nos: [ ] Read Beam
Geometry
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Read Default
Show Directions: [ ] Beam Resuits
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Show Result Value:

¥ Export
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A. PLGen - Model generator ./
B. PLView — Numerical model /
C. PLCoreMan — Manager and solver

D. PLPost — Post processing v
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E. PLDesign - Design tool



What is the PLDesign? ww-befe.com Cairo University

« PLDesign (Plate design package) is a structural design tool package for plate bending structures based on the
boundary element method for shear deformable plate bending theory, using different codes like (ACI, EC, and
ECP).

« The PLDesign is a added to the PLPAK-Basic package to design reinforced concrete building slabs and
foundations.

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

* In the PLDesign the user can check the reinforcement of section under any stresses (Bending, Shear and
Torsion).

e Inthe PLDesign the user can check deflection and punching of slabs.

 Inthe PLDesign the calculation is not only for load combination, but also for envelopes.
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What is the PLDesign? iy befe.com Cairo University

e The user can go to PLDesign by two ways either by using PLPost or PLCoreMan as follows:

. = BE4E-PLCoreMan D:\Fady\BE4E\Mogama3a Lectur.. — X
"2 BE4E-PLPost - [Project 1] Y ¢

File View | Run | Help

o5 File View Draw Action | PLDesin ] Help

DL PLView (BE mesh editor tool)
LC _1 o] H Ij Re Run PLDESIQ“ LL PT cable calculator
Query Solve Results Manager Paths Manager Select Case PL Control Floorin PTUpdate (Post-Tensioning tool)
Wall lo AutoCAD exporter
AutoCAD extractor
EHSPAK
P-PPAK

PL.EXE (Linear solver)

MLPAK (Nonlinear solver)

~Check previous ~
caseno.1: DLprg PLPost (post-processing tool)

case no.2: LL pre - -

case no.3: Foorin PLDesign (RC design tool)

case no 4: Wall lg
~Ensure that IRUNFlags in all . RUN files are 1
Modification of IRUNFlag for case 1: DL
IRUNHag for case 1: DL modffied successfully
Modffication of IRUNFag for case 2: LL
IRUNFag for case 2: LL modified successfully
Modffication of IRUNFlag for case 3: Flooring
IRUNHag for case 3: FHooring modified successfully
Modification of IRUNRag for case 4: Wall load
IRUNRFag for case 4; Wall load modified successfully
~Lhecking the existance of the Srun$. in each load case folder
case 1: DL has Sruns. v
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PLDesign Package

2.1. File needed to be exported before using PLDesign
2.2. Starting PLDesign
2.3. Load combinations & load envelopes
2.4. Slab design
2.4.1. Design from PLPost results (strip design)
2.4.2. Design from PLPost results (contour design)
2.4.3. Design from PLDesign directly (strip based region)
2.4.4 Design from PLDesign directly (basic and additional reinforcement)
2.5 Check deflections of slab
2.6 Check punching
2.7 Beam design

Cairo University
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1. File needed to be exported before using PLDesign

There are cases that user have to export file from PLGen and

PLPost before using PLDesign:

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

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

o Export assemblies file: this case is used to check punching of
the columns.

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

* Import beam assemblies: this case is used to design the beams
(will be demonstrated in beam design section).

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

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

the columns.

*cd BE4E-PLPost - [Project 1]

Design  De

Ims Ma

ng. File | View Draw  Action
L Import LC Re
Qu . Open Ctrl+0O -
A Ssave  Ctrl+S
Page Setup
_:* Print Preview
=4  Print  Ctrl+P
Exit
[ BE4E-PLDesign - [Floor_ID_300420.DL1-t
| File | View Action
.L Import LC
Re—: Open (res) Ctrl+0
Open (.des0)
[ Save Ctrl+S
Export design data
Page Setup
_:.“ Print Preview
4 Print Ctrl+P

Exit

Cairo University
"c)] BE4E-PLGen - [Geometry]
wg File | View Tools Define Help
M; ] MNew.gen Ctrl+N Pointstable ' __(dj
D{lF Open.gen Ctr+0 r’-\rray Match Wall Assembly L
Import »
Export R | BE files

| S ¥

Save .gen Ctrl+5

Print Ctrl+P
Print Preview
Page Setup

Exit Alt+F4

Assemblies

| Beam assemblies

Text format
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Open $I old New model
* Once the user open the PLDesign, a model setup window is open "
and ask if the model is a new model or an old model.
Define model details
o As itis start in PLDesign we will click on New model. o
. . . Code Name: Code parameters list:
* In case of using PLDesign before, the user can click on openan | |« TN Faonccrnane:  [Piifoae |
ECP M_a;}muen:!rconcor:{g;train_ Parameter description: Strength reduction factor
Old mOdeI SRR Parameter value: !_D.‘.i |
* After clicking on New model, the user should define model details. | oessnmaes: . Model unts
Defgﬂit ib}tn e nane ceietas : Force unit ||b
e The model details are the code name and the code parameter, = &iies i g S— st o
Default KN-mm : ) | |
Default KN )
design material units and modify it if any, choosing model units. Detat K FouConcrte: [a000 |
Default N-mm
- . . . Default N-m Steel properties
» To save click close then choose (.LC) file need to be designed, it | < Todm Esteet (29000000 |
Default KN-cm fy Steel 1
- . . . Default Kgf-cm longttudinal: 50000
has to be noted that it will be opened automatically if open from | o tyStel@mps). 40000 |
P LCO re M an . Add Remove Close
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3. Load combinations & load envelopes

Select Case *

* The lower tabs of the PLDesign contain by default current load case is | |
e B

[LL

dead and current envelope is none. | g

Wall load
DL

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

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

combination between load cases inserted from PLGen and if there are any | *° "%

Envelopes

envelopes between them the user can insert also the envelope between [] Show envelope

[] Shade envelope

combinations to achieve max. straining actions. L o] ]|

Name: | |

Add
Entry

Remove
Entry

Current Load Case: DL Cuorrent Load Envelope: None

ADD REMOVE

Cancel
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Cairo University

The user have many options to design slabs, these options are according to the purpose of design or what are the details that

user need from PLDesign:

Purpose of design

* Design a Strip.

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

Reinforcement details
 Basic and additional reinforcement.
* top and bottom reinforcement.

Slab Design

v

v

Design from PLPost results

Design from PLDesgin directly

e Design from a strip.
e Design from contour.

» Basic and additional areas.

« Strip based design.
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4.1. Design from PLPost results (strip design)
Design a certain strip with specific coordinates is one of the advantages of the PLDesign.
First the user have to save a strip from PLPost ( a strip at y = 3.00m) as (.res) file.
L ————— o
T : - = Results Manager X
Strips
Er | ID: [Strp | Enabled: Export
Npoints: (200 Result: | M v
Stat:  [37.746.3 End:  [0343
Status: | ToBeSolved | thetar [0 Use Local
g

Current Load Case: Loadcase 1
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4.1. Design from PLPost results (strip design)

» Load the saved (.res) file in PLDesign. LC 1[5 Open(des) d & O

I BE4E-PLDesign - [1.DL-title1-DL] = o x

sy File View Action Design Detaling Help . OR

Il BE4E-PLDesign - [Floor_ID_300420.DL1-t
| File | View Action Design De

r

BN

L Import LC

Re = Open (.res) Ctrl+O
Open (.des0)
= Save Ctrl+S

=T
ey

Export design data

Page Setup

Print Preview

Print Ctrl+P

W k-

Exit

Current Load Case: DL Current Load Envelope: None



4.1. Design from PLPost results (strip design)

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

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

[ BE4E-PLDesign - [Project 2]

o) File View Action | Design | Detailing Help

LC [] (& Open (.des)

Define model details

Results Manager Select Ca

Design Slabs Manager

Design Beams Manager
Deflection Strips Manager
Punching check

OR Define model details | Design Slabs | Design Beams Deflection Strips  Match properties  Start detailing
Create a design slab from strips
DESIQH Slabs Strip list (choose result strip):
Main modal | Add strip to main Create a design slab
model
Create new region Pleases choose a result type option:
Edit
(O Create a designslab from a contour
(®) Create a design slab from a strip.
Region properties Cancel
OK Cancel
Start slab design Close

Create_a_design_slab_from_strips_definit...

(O Choose width definition strips:

(®) Define strip width

wan [
Cancel




@»‘“‘ENTS to,,
& B \¢
2 4 g
E
h ey perre
4 1 D ) f P LP I°t° W “Ee‘;‘;‘co_m d ] ) Cairo University
« Press on Edit to open Design Slab Manager. E:Df“gns'a: |
» The main model is divided into two parts: Strip properties and ~ 7°" ™ o
Span properties. rTsEm | " [ ] Smw  [fomeswed <] [ Sowenbed
o The strip properties contains information for the strip like peaee = ___v] Z:ﬂa‘ Do iG] 0 Eeere desn.
width, Major design parameter, Material units, Load s la Jcombination:( 0L | Envelope:
. . Top major steel  Bottom major steel  Top minor steel  Bottom minor steel Refresh
cases/combinations.
o While span properties contains information for the section like
thickness, cover, bar diameter, number of rebars, number of .. |
. i Desgin slab spans: Span properties
reqUIrEd rEbarS' A M Slab thickness: Ml [1 Singly reinforced. ] Force doubly reinforced section.
Add stril:!dlol main g:::g: x::i Cover: 0 Apha Major: |0.2 _ |
= Desn S R T
Create new region Bt sy Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Ex Asteel top major direction: 5—i Minimum number of rebars:
Bar diameter: GL‘.‘I7| Number of required rebars: 0
Reagion properties =
Emors in major direction:
Emors in minor direction:
Start slab design Close Close
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4.1. Design from PLPost results (strip design)

Cairo University

» Adjust the main model by choosing the design parameter and inserting | Vet properties
all information (cover, bar diameter and number of bars) for one span. Siab spans Beams Beam sections Punching asms.

* User do not need to adjust all spans, user can match the spans with the | == ﬁ;;mmmgm; .
same properties. : | '

Source area Destination area:
Design strip 1 v ‘Design strip 1 v
Define model details  Design Slabs  Design Beams Deflection Strips | Match properties | Start detailing 'Soumewan_ ' i

Edit Design Slab Design span 1
Design span 2
Main model Des;gn span 3
Desgin slabs list: Strip properties De5hgn span 4
Desnsr 1 A 1 Sttus:  [ToBeSoved | Show enabled Design span 5
Major o : . Design span 6
e M v| Mateial nfikgm  v| [ Envelope desion Destgn w7
Minor design My Load case [oL "I Ervelper
parameter: /combination: | | Elope
Top major steel  Bottom major steel  Top minor steel  Bottom minor steel Refresh
Dimensions Section data
P Sl ppasie Slab thickness Is Singly reinforced
[Design span 1] " j
gwgn wwg Slab 0,150 | [ Singly [ Force doubly reinforced section @ TH— o dgubh.
lesign span T Bqtt
Design span 4 Cover: o |Me=te 2] reinforced section
Design span 5 ;
b Top cover 0 | i 02 | E Top cover
Desion spen 7 Top major steel  Bottom major steel  Top minor steel  Bottom minor steel Npha values
Astee! top major direction: 0 Minimum number of rebars:
Bar diameter 001 Number of required rebars: [0
Match slabs
Emors:
Emors in major direction
Errors in minor direction:
Close

Top major steel
Bar diameters

Bar amounts

Top minor steel
[ Bar diameters

Number of bars

Bottom major steel
Bar diameters

Number of bars

Top major steel
Bar diameters

Number of bars

Close
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4.1. Design from PLPost results (strip design)

Check that all spans are matched then start slab design.

The PLDesign is automatically export the calculation sheet for slab every section has two files one for moment in X-

PLDESIGN : Design Calculation Sheet

direction and the other for Y-direction.

Design Slabs

[Main model

Region properties

Start slab design ‘

Add strip to main
model

Create new region

Edit

Cairo University

Exporting....

Would you like to export calculation sheets of the designed elements?

(@ Yes

Export path: _

() No

C:\Users\Ahmed Fady'\Desktop'Backup Fady‘\Desktop

OK

Browse

FLEXURAL DESIGN of a Single Reinforced

Rectangular Section According to ECP

Ffah Me- Diezign strip 10esian span 9
Fegicn i Ivlain model woe Gf sectics  Slah

Company Name:
Project Name:

DesignedBy:
ReviewedBy: _ _ _ _ |
Approved by:
Dimensions & Momenll Materials |
Fament (M) 1E+0%  hl.mm Steel yield Strength (fy) 383039 pmm?
Thickne == of section [t) o0 mm Concrete Cube Strength [Fcu]-“2_-1:_5_1_8_3"- Mimm?
Concreke clear cover & 0 mm Steel Young's Modulus [E) Tenmasn Mimm?
Depth of Section [4) 190 mm Conorete Strain [£) 0003
Fartial Factors ye oo ] 15
¥s 116

B 067 « feus bed) =/ [(087 « fou«Wed) -4

4« TRGY O ¢y ml=lg ) « (YRR 2)]

a

2067 « fruns)
a= FO509044 36 mim
- Eemax
Cmax = &3 a— =
Lcmax + !_:
Esteel
Cman= 0445366522 mim
a Check C:Cma:
=08/,
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4.1. Design from PLPost results (strip design)

Check that all spans are safe and modify the number of bars and bar diameter if needed.

Edit Design Slab

Main model
Desgin slabs list:

Desgin slab spans:

Design span 2
Design span 3
Design span 4
Design span 5
Design span &
Design span 7
Design span 8
Design span 9
Design span 10
Design span 11
Design span 12
Design span 13
Design span 14
Design span 15

m,

Strip properties

UElE 1 Status: Salved - Show enabled.
Major design .

par]ameter? M T =t Default Tonf = [ Envelope design.
Minor desi Myy Load case -

p;':gﬁnei:'fn fcombination: Ulimate *  Envelope:

Top major steel | Battom major steel I Top minor steel | Bottom minor * | *

[ Refresh

Span properties
Slab thickness: g, 20000000298 Singly reinforced.
Caver: 0.01 Alpha Major: 0.2

Top cover: 0.01 Alpha minor:  0-2

Top major steel | Bottom major steel | Top minor steel | Bottom minor steel

Asteel top minor direction:  0,.00067775464  Minimum number of rebars:

Bar diameter: 0.012 Mumber of required rebars:

3

Errors:

Errors in mgjor direction: Mo errors.

Errors in minor direction: Mo errors,

Case of safe section

Close

Edit Design Slab

Main model

Desgin slabs list:

Strip properties

Width: 1 Status: ToBeSolved Show enabled.

Major design

parameter: M M Lasia, Default Tonf » || Envelope design.
Minor design |Myy Load case -
parameterg: Jcombination: ultimate ¥ Envelope:

Top major steel | Bottom major steel I Top minor steel | Bottom minor| * | * [ Refresh

Desgin slab spans:

Design span 1
Design span 2
Design span 3
Design span 4
Design span 5
Design span &
Design span 7
Design span 8
Design span 9

na
Design span 11
Design span 12
Design span 13
Design span 14
Design span 15

m

Span properties

slab thickness: . 20000000258 || Singly reinforced. Force doubly reinforced section,
Cover: 0.01 Alpha Major: 0.4

Top cover: 0.01 Alpha mingr:  0-4

Top major steel | Bottom major steel | Top minor steel | Battom minor steel

Asteel top minor direction:  0.000774314521  Minimum number of rebars:

Bar diameter: 0.012 Mumber of required rebars: 5

Errors:

Errors in major direction: Bending moment too high, alpha can not be predefined and doubly reinforced section can not be forced.

Errors in minor direction: Mo errors.

Case of unsafe section

Cairo University
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4.1. Design from PLPost results (strip design)

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

Export design data Region name|Area name|Major design moment|Strip name| Top major rft. |Bot. major rft.| Top minor rft. | Bot minor rft.
Design -
Export slabs Export beams span 1 5&0.012 6&0.012 & & 0012 B 0.012
Slab regions Design beams Desizn - -
¥ - - 3& 0012 3&0.012 10 % 0.016 0012
e _ [ BE4E-PLDesign - [1.DL-title1-DL] span 2
—
e : . ) [_)"‘1‘“'3‘ 580012 | 680012 10 0.0 5o 00z
o File | View Action Design Deta P
- Dzzign
- ‘4 &P 0016 3¢ 0012 9{0.018 5 0.012
span
L Import LC I Desizn
. == 3&0.012 5 &0.018 5@0.012 7@ 0012
. span 3
; Open(res) Ctrl+0O
Re ol s Mana D"‘?’é 6 0.012 50012 630012 500012
span
Open (.des0) Desizn 58 0.012 7% 0.012 7d0.012 B 001z
span 7
o Save Ctrl+S Desien [_’E“i‘“‘s‘ 9&0.016 | 5&0.012 700016 5 0012
Select all Deselect al Select al Deselect al Main modsl -:_:;;; ) M span
8 e51rn
= = 5& 0012 5&0.012 S@0m2 @ 0012
Export punching assemblies Export reinforcement to Revit EKPD rt dﬂilg - dﬂtﬂ 6;11?;
Punching assemblies: Level name in Revit: p S 5p-|-lﬂ 5& 0012 5 & 0012 5 0012 5 0012
— age Setu =
g P L 5 & 017 3¢ 0013 T 0016 5 0.012
» Print P . span 1
Export summary files (xds) - fInt Freview _[;j;ﬁ“ﬁ #0016 | 520012 30 0012 50 0012
Fpset eeens j prl nt Ctr|+P Design 5¥0012 5¥0012 B 0.012 5 0012
Export slabs ga.t!. 13
- 2E1EN " = -
Export punching assemblies Exit span 14 se00s jeoos fo e 700
Design - " "
Export span 15 5€ 0012 6 & 0.012 B 0.012 5@ 0.012
Desizn 580012 580012 5 0012 B 00
span 16
Select all Deselect all Close
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4.2. Design from PLPost results (contour design)

» Similarly as Strip design the user should save results in PLPost then load it again in PLDesign.

) File View Draw Action PlDmin  Help

AC VW AT Re L+ ﬁ’gj‘ g N‘:.;jgd’d‘ “E 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

it el e . e S B - bt e - B

AR P

- et

| - e
I i
|

-

Min Is Userdefined: []

Max Is Userdefined: [ ]

Status: | ToBeSolved

Current Load Case: DL

Cairo University

Enabled: [ | Bxpot |

Spacing: [0.5 {
min: Iﬂ' [
max: ]I} [

Curent Varisble:  Mox
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4.2. Design from PLPost results (contour design)
» Load the saved (.res) file in PLDesign. LC 1 [i5] open(des) W 3
:{::l;:miﬁ:;:%:(jf:?{ le::gﬁug't'k;ﬂng‘ O;.d’ d‘i';t BCs t.oa:s scn:g:m:i SDPhPGr:s Resctns »iksw:‘blin I;Qgtnd Stabs Eurrls Beams Data Punching critical sections o i :x OR

[l BE4E-PLDesign - [Floor_ID_300420.DL1-t
o | File | View Action Design De

L ImpertlC 1
X  — fz =iy Relli Open(res) Ctle0 || 0
I;l Open (.des0)
H H | Save Ctrl+S
. Export design data

. Page Setup
| il % Print Preview
¥ e 3 Print Ctrl+P
| Exit
f'_ W




& <
8\ 2]) £
H e de o™
www.bede.com

Cairo University

4.2. Design from PLPost results (contour design)

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

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

[ BE4E-PLDesign - [Project 2]

o) File View Action | Design | Detailing Help

LC [] (& Open (.des)

Define model details

Results Manager Select Ca

Design Slabs Manager

Design Beams Manager
Deflection Strips Manager
Punching check

OR Define model details | Design Slabs | Design Beams Deflection Strips  Match properties  Start detailing
Create a design slab from a contour
Design Slabs
. o - _ Contour list:
(Mainmodel (B V" srtnngdg:l main Creste a design siab
Main Contour
: - Main Contour
Create new region Pleases choose a result type option: Contour 1
Edit
(®) Create a designslab from a contour
(O Create a design slab from a strip.
Region propetties oK Cancel Please choose the required contours.
OK Cancel
Start slab design Close
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4.2. Design from PLPost results (contour design) S
. . Edit Design Slab
* Press on Edit to open Design Slab Manager. —
« Similarly as strip design, the user should adjust the design slab list | .......c.u S
and design Span list. %gmiz_ ] Widh: L Status:  [ToBeSobved | Show enabled.
. . . . esign strip Major design (b ol erial ﬁ' vikine distan:
« But in contour design we note that there are 2 design strips one of - = o B ok
. . g . . . inor design ke | DL ol e
them is vertical (strip 1) and the other is horizontal (strip 2) each o | o o
] . . ] op major steel  Bottom major steel  Top minor steel  Bottom minor steel Refresh
strip should adjust it’s properties.
Design Slabs
Add strip to main L |
: model Desgin slab spans: Span properties
Create new region M Slab thickness: m‘ [] Singly reinforced. [_] Force doubly reinforced section.
Design span 3 Conr _D Alpha Major: |D.2 |
l Top cover: 0 . Alpha minor: [0-2 |
Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Asteel top major direction: 3—| Minimum number of rebars:
Region properties Bar diameter: amii Number of required rebars: [0
Emors:
Emrors in major direction:
Start slab design Close Errors in minor direction:
Close
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4.2. Design from PLPost results (contour design)
» After adjusting the main model, it is time for solving the slab by | =towonses
pressing start slab design. Main model
» Export the design calculation sheet. D S et |
[Desnso2 N Width: 1 | Satus: ToBeSolved v| Show enabled.
Design strip 2 i : '
esign strip :;E;\gf;?n iMKK v] Material: [ ] Evelope desion:
Design Slabs - : WA Load ]
) z‘;"':;:f;g" combieation: | D | Envelope:
[ENT I | Add -~ Exporting.. > Top major steel  Bottom major steel  Top minor steel  Bottom minor steel Refresh
Create new region Would you like to export calculation sheets of the designed elements?
Edit
@ Yes e —
Desgin slab spans: Span properties
Export path: _CZ"-USE"S \Ahmed Fady\Desktop'Backup Fady "-D95H°p| Browse m Slab thickness: m‘ [] Singly reinforced. [ ] Force doubly reinforced section.
Region properties O - Design span 3 Cover l0.02 Alpha Major: |D-2 |
o .  e—
Top cover: 10.02 Aipha minor: |02 |
oK Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Start siab design ‘ I Close | Asteel top major direction: 0 Minimum number of rebars: 1
Bar diameter: |0.076 Number of required rebars: |5
Emors:
Emors in major direction
Errors in minor direction:
Close
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4.2. Design from PLPost results (contour design)

Check that all spans are safe and modify the number of bars and bar diameter if needed.
The PLDesign is automatically export the calculation sheet for slab every section has two files one for moment in X-

direction and the other for Y-direction.

Check dmmax>dm

Dimensions & Momentl Materials |
MMoment (1) _BE«O07  Mmm Steel yield Strength (] 353.04  Mimm?
Thickness of section (] 200 mm Concrete Cube Strength [feu] 24517 Mimm?
Concrete clear cover @ 10 mm Steel Young's Modulus [E] - 205340
Depth of Section (d) 180 mm Concrete Strain (2]
Compression st Depth (dm)___ 10 mm Fartial Factors Yo
=
(047« fou b= d) - JTOET - Feife b+ ) - SO LA g BNl . 4EEE mm
20 [0,67 « feu =5
3 Ecmax -
Cmax =</3+ - v Crmai= 04454 mm
Ecmax 4+ 5= f -
|
! Esteel
a Check U>Cmax d'd= 015
- ﬁ;‘d c 02937 mm dmmas= 285
067« frusbeaxys
Areasteel = Df7xrcusbrarys SEER— #REF!
Ye = fy
- . . Dd=d =460
067« feu«08sbhudedblad -
‘ 690 + fy
Fax Moment - - L 148711364 Mmm
(690 + fy) =Ye
) (M = Mumax) = ¥s
Area steel compression = ———————— 0 i
) fy=(d-dm) -
Check Area steel Maximum
Areasteel max = (u= feu) = (b « d) + Ascompression SZ60.7INTE mm?

Cairo University

Edit Design Slab

Main model
Desgin slabs list: Strip properties
[Desian strp | ]| Wb |1 Status:  [ToBeSolved
Design strip 2 Maior desi f 1 2 aaaa——SSsSs
jor design | W Material:
parameter: | Mbox Default Kgf-m v
; Load case 1
e e
Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Desgin slab spans: Span properties
Eeswén s;aan 2 Slab thickness: [g.1 55[)9[}995954 [] Singly reinforced. [ ] Force doubly reinforced section.
Dot s 3 Cover: 0.02 Apha Major: 0.2
Top cover 0.02 | Alpha minor: |E‘ 2 |
Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Asteel top major direction: 0 | Minimum number of rebars
Bar diameter: 0.016 | Number of required rebars:
Emors

Emors in major direction: Please force doubly reinforced section and define alpha or use a singly reinforced section

Errors in minor direction: Please force doubly reinforced section and define alpha or use a singly reinforced section

Show enabled

[ Envelope design.

[

Refresh

Close
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4.2. Design from PLPost results (contour design)

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

Export design data

Export slabs

Slab regions

(Mainmodel |
Select all Deselect all

Export punching assemblies

Punching assemblies:

Select all Deselect all

Export beams
Design beams

Select all Deselect all

Export reinforcement to Revit
Level name in Revit

Export

Export summary files (xds)
Export beams
Export slabs

Export punching assemblies

Export

Close

[l BE4E-PLDesign - [1.DL-title1-DL]

o | File | View Action Design  Deta
L Import LC ouN
Rel 4 Open (res) Ctrl+O < Mana

Open (.des0)
Al  Save Ctrl+5S

| Export design data

Page Setup
Print Preview

Print Ctrl+P

=

Exit

Cairo University

PLDESIGN : Slab reinforcement sheet

Company Name:

Project Nama:

Designed By
Reviewed By:
Approved by
Region namdirea namdlajor dezign momerStrip namalop major riffot. major riTop minor rigBot minor ric
Design M Design | ¢ o nmz pe0mz | 500 0 0012
MWlain model 5tr|!:| 1 5':"3.'-' 1
Design M Desian 1 5o gz EHO0E | Soo00z | 5000
strip 2 g =pan 1
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4.3. Design from PLDesign directly (strip based region)

* The user has no need to use PLPost, he could use PLDesign directly.

Cairo University

» Design based region’s idea is dividing the selected slab into number of horizontal and vertical strips, these numbers are
selected by the user and could be changed according to the dimension of slab, then the PLDesign calculate automatically the

S'[I‘aining action for the selected pal’t and dESign it. Define model details | Design Slabs | Design Beams Deflection S5tnips  Match properties  Start detailing

'Er

I i e : i - )
- E E - E — = E E [ BE4E-PLDesign - [Project 2]

' B & ] é | ﬁ Wil as File View Action | Design | Detailing Help
' s i TR L _ B= i LC ) & Open (.des) Define model details
] ] H % H 4 :

B B . Results Manager Select Ca Design Slabs Manager
, 3 3 g Design Beams Manager
RN IR q..’...-’.. Y - . Y | Deflection Strips Manager
| | | ; ) . - =% i |
. :. | | | f | | B -ﬁ . | | . . Punching check
E! H P% ;:
H : -
i A
..... LLEEmt A LR L L LIS ]
‘ e s s e

Current Load Case: . DL Corrent Load Envelope: | None
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4.3. Design from PLDesign directly (strip based region) ~ —""™
 The two previous methods, the user use add strip to main mode| | == oneser create slab aesign region
tab now he should use create new region as far there is N0 | covcer o O egon
previous analysis. f:f | o
. ine points manually Define points manually
» The user should draw the area needed to be designed by Draw P_mp - : P i
- - ol oirt X Y
tab, then choose Strip based region, and select the number of h hwm 1058748
horizontal /vertical strips and select the spacing. Pont 2 Pot2 12371 936884
Point 3 Point 3 12 45658 6.40573
Design Slabs Point 4 Poirt 4 15.54531 £.93143
Add stripdlc:| main

Create new region

(®) Basic + Additional reinforcement areas (® Basic + Additional reinforcement areas
Edit () Strip based region (O Strip based region

N1 2 N1 &

Number of strips required in direction 1 Number of strips required in direction 1

N2 2 N2 2
MNumber of strips required in direction 2

Region properties
MNumber of strips required in direction 2
Spacing |,| Spacing |1

Design strip intemal point spacing Design strip intemal point spacing

Start slab design Close Cancel 0K Cancel
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4.3. Design from PLDesign directly (strip based region)

Edit Design Slab

Cairo University

» The PLDesign starts the analysis similarly as PLPost.
« Press on Design slab manager to see that a new region has been = __ ... S
C reatEd . [Area1 _JHIS - . Satus: jTo BeSolved v Show enabled.

Region 2

. . . . . . Major design [, «| Matedal: (Db cEm. e . "
« Go to Edit slab design to see that the slab is divided into 12 areas e — N
. . .. . Minor design | Myy v okt _jDL v IR
(8 horizontal and 4 vertical) each area divided into a number of e S .
Top major steel  Bottom major steel  Top minor steel  Bottom minor steel Refresh
. esign Slabs i : . Number of Calculate moment
Spans D Slab Bar diameter:  |0.01 s |D |
5 = Maximum +ve bending moment: req:";:dmr:ma-r:é bending moment: Add addtional
| Main model Add strip to main 0 0 Mg:c&weren:nﬂ
| Reg model L |
Desgin slab spans: Span properties
Create new region Span l Slab thickness: m‘ [ Singly reinforced. [] Force doubly reinforced section.

Cover: 0 Alpha Major: |D.2 |
Edit |
Top cavei u Alpha minor: 02 |

Top major steel  Bottom major steel  Top minor steel  Bottom minor steel

Asteel top major direction: 0 Minimum number of rebars:

Hegin:ln properties Bar diameter: .D_D1 | Number of required rebars: D
Show basic reinforcement area

Delete

[] Show additional reinforcement area Erors:
Erors in major direction:

Errors in minor direction:

Start slab design Close
Close
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4.3. Design from PLDesign directly (strip based region)

[ BE4E-PLDesign - [1.DL-title1-DL]

Cairo University

The horizontal areas should be designed on moment in x-direction and the vertical areas on moment in y-direction.
The user will recognize the area and the spans in each area.

s File | View | Action Design  Detailing Help E ] 71
X L L A L. 11 -0 E 4 Lad
LC U] Toolbar ' _______Q§§AD_5P_€_%@'.Jlﬂiﬁé&f_@;_ EniE m:? _a &5194_5 gp_Qeﬁth.gea_@_SJﬁnB;Q
Results M Windows 1) Desiar]_spanBesidn spab@sign spallésiqn_spalEsign spabdsiqn spaPésidnlg
View Options B . | ] DesignBesin® spBegign spab ésiar span[Gesidn spaldsign spaBésidn_spanDesi EI_-
Fonts i " i Eesqufﬁ@?sg.@:s@e_ o spabdsir spanfesidn soalEsidn spabldsiqn spaBesiqnils
Show/Hide Reactions Design spal 8 ]gjgg_ifgp_[_ag_gi_ spdn Desig_ri__sgg@__ ign spBes nja
Show/Hide Legend lesigh egigid _I- : drdBagidn ifinC3esig1s spBesign spab&sign
Show/Hide Assemblies __D_Jﬁi_fﬁ_ 'mﬂjéﬂs_iﬂ__Sp_@_gs,ﬂi@w_E Desi n4_ ,De,siﬂjﬂ?anli!gii ,nJIé
Show/Hide Slabs eei - : BBl L Sm s
Show/Hide Slabs RFT ) |
Show/Hide Beams X 3
Show/Hide Beams RFT .
Show/Hide Punching critical sections
OR I A T
IA_-"} & d ~ |j y fj‘ i BCs Lloads BCslegend Supports Reactions Assemblies Legend |Slabs | Slab RFT Beamns Beams Data
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» Edit one Span in one area then match the properties for all spans.
» The user match properties twice one for areas in y-direction and the other of the spans in x-directions, then he has to check

the sections before starting slab design.

Irectly (stri

p based region)

Cairo University

Define model details  Design Slabs  Design Bearns  Deflection Strips | Match properties | Start detailing

Edit Design Slab

Edit Design Slab

Region 2

Desgin slabs list: Strip properties

= | i L |
Design span 2 Slab thickness: 9000298023224 [¥] Singly reinforced }
Cover: 0.01 Alpha Major: 0.2 | i

TEPEER 0.01 Alpha mingr: 0.2

Top major steel | Bottom major steel | Top minor steel I Bottom minor steel i

Asteel top major direction: Minimum number of rebars: |

Bar diameter: 0.012] MNumber of required rebars: 5

Errors:
Errors in major direction:

Errors in minor direction:

Close

[freat | vedth: [0 Status:  Topesobed v ¥ Show enabled.
Area 2 Maior design al:
:reai parjameher? Myy - Material: Default Tonf »  [] Envelope design.
rea
Area 5 Minor design  |Myy Luad;ase_ . ultimate v |  Envelope:
Area 6 parameter: feombination: pe: n
Area 7 -
A;:g 3 Top major steel | Bottom major steel | Top minor steel I Bottom minor ' | * [ Refresh ] i
Area 9 - | I
Area 10 0.01 0
Area 11 |
Area 12
Desgin slab spans: Span properties U

Region 2

Desgin slabs list:

Area 1
Area 2
Area 3
Area 4
Area 6
Area 7
Aread
Area 9
Area 10
Area 11
Area 12

Desgin slab spans:

Design span 2
Design span 3
Design span 4
Design span 5
Design span 6
Design span 7
Design span 8
Design span 9
Design span 10

Errors:

Errors in major direction:

Errors in minor direction:

Strip properties

Show enabled.

[ Envelope design.

Width: 0 Status: ToBeSolved
Marjor design al
pa:amaber? Max A Pla=ud Default Tonf -
" . My Load case "
:‘;:;ﬂii::_g:” vy fcombination: Utimate *  Envelope:

Top major steel | Bottom major steel | Top minor steel | Bottom minor| * |

Refresh

Span properties

Slab thickness:  jpo0298023224 Singly reinforced.
Cover: 0.01 Alpha Major: 0.2
TEEEDIEE 0.01 Alpha minor: 0.2

i| Bottom major steel | Top minor steel | Bottom minor steel

Asteel top major direction: g Minimum number of rebars:

Bar diameter: 0.012 Mumber of required rebars:

5

Close

Match properties

Slab spans |Beams | Beam sections I Punching asms.

Source region : Destination region:

Region 2 - Region 2 -
Source area : Destination area:

Area 1 - Area 3 -

Source span: Destination span:

Desig
Design span 2

Section data
Is Singly reinforced

Dimensions

Slab thickness
Bottom cover
Top cover

Force doubly
reinforced section.

Alpha values

Top major steel
Bar diameters

Bar amounts

Top minor steel i
Bar diameters

Mumber of bars

Bottom major steel
Bar diameters

Mumber of bars

e a3

Top major steel
Bar diameters

Mumber of bars

|




» Before starting slab design, the user should check mark on show direction 2 areas.

Design Slabs
Main model Add strip to main
Regio model
Create new region
Edit
Delete
Region properties
Show basic reinforcement area
[ Show additional reinforcement area
Start slab design Close

Exporting....
Would you like to export calculation sheets of the designed elements?

® Yes

Export path: |C:\Users\Ahmed Fady‘\Desktop“Backup Fady‘\Desktop

() No

Browse
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4.3. Design from PLDesign directly (strip based region)
Dimensions & Moment] Materials | Diesign 5 0.012 & 0oz 5 0.012 & 0012
span | ) I
) Moment [M:! E?_S_?E_U_ PL.mim Steel yield Strength [Fy) __3:?9;91_3_9__ Mimm? Dle=iign o L & 0oz B 0012 & 0oz
Thickness of section [t] 200 mm Concrete Cube Strength [fcu]__2_-t.5166__ Mmme Spane
Concrete clear cover & Steel Young's Modulus (E) __2IZI Deszign
Depth of Section (d) Concrete Strain [£] span & & O G (2 E® 0012 o0z
P artial Factors i i
b Desion | g ot 6 0012 5 0012 ET 0mz
span 4
Design | oo | seoome | 5®002 | 6oo00R
ws | v s
067 « fews bed) = TIOBT « feu v W e d) = 4« V0T o cpu P0=lg) « (T0N 2] S;zfg G 0012 7002 5 0012 B 0012
. 25067 = feu s 2 Diesign
s 190000003 mm « span 7 5@ 0012 & 0012 &4 0012 54 0012
Design 6 0012 5 002 & & 0012 5 0012
span &
Desion | cooome | soomz EH 00 | Bd00R
Crmai= 0445366528 mm span k)
Dle=ign & 0012 5o 00z 5@ 0.012 @ 0012
ay Check C<Cma: span 10
=08 "
d De=ign & $ 0012 5o 002 B¢ 0012 5@ 0.012
span |
- mm Dizsign
5 5 0,012 B 008 B & 0012 & 0012
. wg Yy span &
Areastegl = "
Design | ponoz | seoomz | 5®002 | 6oo00R
span 3
P N -
i o e | soooe | soooe | Seae | Eeom
CAeck Area steed Afarimumr Area b M DSE::-l .
o . g & 0012 5 002 5 0.012 B 02
Area steel max = (g« foud = (b« d) 32E0F  mmY  Asmam s SD:‘-!'I 1]
— Desion | goooe | soomz EH 00 | Bd00R
SAect Area Sreed Alinimom span &
Dle=ign & 0012 5o 00z @ 0012 5@ 0.012
span 7
Desion | copoz | seomz | S®00lz | &o00
span

oK




4.3. Design from PLDesign directly (strip based region)

» One of PLDesign advantages is the detailing where the user after finishing the design, he can see slab detailing.
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Cairo University

» The user will have (.Dxf) file, the file contain two drawings one for horizontal areas and the other for vertical areas.

Start detailing

Slab detailing
Region 2
Select all Deselect al

[] Export area steel

Beam detailing

Select all Deselect all

Text hieght-headers: 0.15

Layer name Content Color Export
Slab areas ~ | Red
Major top rft Maijor top rt. ~ | Blue
Major bot rft Major bot rit v |Green
Minor top ft Minor top ift. ~ | Yellow
Minor bot rft Minor bot rft v |Cyan v

Layer name Content Color Export
Beam layout v | Red
Beam longitudinal... | Beam longitu... |~ | Blue
Beam cross secti... |Beamcrosss.. v  Green v

Text hieght-details: |0.05 Export Close

Define model details Design Slabs  Design Beams Deflection Strips Match properties | Start detailing

OR

[ BE4E-PLDesign - [1.DL-title1-DL]
@ File View Action Design | Detailing | Help
LC ) & Open(des) [= _J,( Start detailing 1&

Results Manager Select Case Beams Manager Assemblies Manag:
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4.4 Design from PLDesign directly (basic and additional RFT)

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

Cairo University

Define model details | Design Slabs

Design Beams Deflection Strips Match properties  Start detailing

OR

[ BE4E-PLDesign - [Project 2]
o) File View Action | Design | Detailing Help

LC ) 5 Open (.des) Define model details

Design Slabs Manager

Results Manager Select Ca

&

BEJE-PLDesgn - [Progect 2] = a X
s File View Action Design Detaiing Help - 8 x
JLC ) &5 Open(des) bd 3 O " Re & & 4 m-ﬂ 1 d‘\']{jld‘ & *§ BCs Lloads ECslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections
Results Manager Select Case Beams Manager Assemblies Manager — Define model details  Design Slabs  Design Beams P g check Strips  Match prep Start detailing
_ ﬁ | F T " - B t - - ﬂ*
b f t * ? : ”
L v ! —F 4 4 T 4 I b 4 i . d = 1
i i : 5
[ B i ! ! =) 1 | 8
r 3 : i'
< T - : ; 3 v E ¥ dessrsssnsnnss = # k
¢ W s
: 4 H $ ; 4
i - ! serene .
: i L
[ x [ b p I s | r . - 1
J === & ‘ ‘ ' B oo et e e o S
E - & F & H 3
$— N N — 1 1 ! — e - ! } 4
: ! : :
'\E | : i 1 ]
] & ) & & [ i | 3
; b
t ; o ’ 4
4 1
t ] ] | ! |
# : : : B —

Current Load Case: | DL | Current Load Envelope: | None

Design Beams Manager

Deflection Strips Manager

Punching check
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4.4 Design from PLDesign directly (basic and additional RET)™"™
» We are also going to use Create new region. Create slab design region Create siab design region
- Draw region Draw region
* The user should draw the area needed to be designed by Draw tab, | oeweso | oo Draw egon
then select the spacing for the analysis. o o
Define points manually Define points manually
Design Slabs Poirt X Y Point X Y
h::::'- hml- 13.24512 10.58748
Add Stﬂp = Point 2 Point 2 11.23791 9.368814
' model Point 3 Point 3 1245658 | 6.40578
. Point 4 Point 4 15.94531 6.93148
Create new region
Edit
(®) Basic + Additional reinforcement areas (® Basic + Additional reinforcement areas
(O) Strip based region (O Strip based region
Region properties N1 |2 NT 2
Number of strips required in direction 1 Number of strips required in direction 1
N2 2 N2 2
Number of strips required in direction 2 Number of strips required in direction 2
Spacing |1 Spacing [1 |
Start slab design Clone Design strip intemal point spacing Design strip intemal point spacing
Cancel 0K Cancel
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Cairo University

4.4 Design from PLDesign directly (basic and additional RFT)

» The PLDesign starts the analysis similarly as PLPost.

» Press on Design slab manager to see that a new region has been
created.

» (o to Edit slab design to see that the slab is one area.

» The upper section of strip properties is for the basic reinforcement
and the lower is for additional reinforcement.

Design Slabs

E-'Main model | Add strip to main
| Reqio model

Create new region

Edit

Delete

Region properties
Show basic reinforcement area

[] Show additional reinforcement area

Start slab design Close

Edit Design Slab

Region 2

Desgin slabs list:

Desgin slab spans:

Emors:

Erors in major direction:

Erors in minor direction:

[Aeal ]

X

Strip properties
Width:

Maijor design
parameter:

EMu v

Minor design il‘vh-w,

parameter:

Status: [ToBeSolved |
Matedal: Dot Kgm
loadcase | 1

/combination: | DL v | Envelope:

Top major steel  Bottom major steel  Top minor steel  Bottom minor steel

Bar diameter:

10.01

Maximum +ve bending moment:

0

Span properties

Number of

required rebars:

[

Maximum -ve bending moment:

0

Show enabled.

[] Envelope design.

Refresh

Calculate moment

Add addtional
reinforcementt

batches

Slab thickness: [ 150000005961 [] Singly reinforced. [ ] Force doubly reinforced section.

Cover: 0 Apha Major: 0.2 |

Top cover: .D . Alpha minor: 0.2 |

Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Asteel top major direction: 5—| Minimum number of rebars:
Bar diameter: |0.01 | Number of required rebars:

[0

Close
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4.4 Design from PLDesign directly (basic and additional RFT)
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Edit Design Slab

* The user has to insert the major/minor design parameter, Load Region 2

case/combination, material units, Bar diameter and number of Desgin sabs st S
bars, then press calculate and refresh. = [E o i
- . T | Mocx W ol Defautt Kgfm | velope design.
« The PLDesign calculate the maximum +ve and —ve moments. pranes | L, en ] L Emsemdeo
. - . g‘l;r;:;]ge:fr:gn Myy “1 /combination:|{PL v|  Envelope:
» Click on add additional reinforcement batches to show areas g el
for additional reinforcement. Bordameter: 0076 Nberc [5 | [Cacuae monent
» Press on add additional areas then draw to show parts of slab Maodmum wve bendrngmomert:  Madmum ve bendngmomart: | |SECEEEER
. . Reinforcement mesh too small Reinforcement mesh too small hatches
need additional reinforcement. — — |
— : [_).esglnms_lab spans: Span properties
Create additional reinforcement areas E_pm_ Siab thickness: 7{}.15%5”0[}5%1] D Singhy reifored. D Foree doubly reinfrced section.
Areas list _ Cover: 0 Apha Major: (0.2 |
Top cover: 0 ' i e |E-2 [
Top major steel  Bottom major steel  Top minor steel  Battom minor steel
Poit X Y Asteel top major direction: s—i Minimum number of rebars:
Paint 2 Bar diameter: GL‘.‘I7| Number of required rebars: 0
Point 3
Point 4 Errors:
Errors in major direction;
Add
Remove Errors in minor direction:

Close
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4.4 Design from PLDesign directly (basic and additional RFT)

 The blue area is safe for the basic reinforcement, but the red areas are not safe.

[ BE4E-PLDesign - [Project 2] - x
oy File View Action Design Detailing Help -8 x

LC ] & Open(des) d & Q Re QG}. + %‘ d.’ d' f BCs loads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections

Results Manager Select Case Beams Manager Assemblies Manager © Define model details Design Slabs Design Beams Punching check Deflection Strips  Match properties  Start detailing

rrent Load Case: DL Current Load Envelope:  None
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4.4 Design from PLDesign directly (basic and additional RFT)

- LA Edit Design Slab
» After drawing the additional areas, the user should select cover,
: : : : Region 2
bar diameter and number of required bars in span properties. I
I . Desgin slabs list: Strip properties
» Check the mark box of show additional reinforcement area, then o . W ¢ Sas:  [Todesdved <] (2 Showenshed
Start slab design. e e R e TR
Design Slabs . ~]  Lload -
i Mo ey | DL “] Envelope:
iMain model 7 Add 2D o Top major steel  Bottom major steel  Top minor steel  Bottom minor steel Refresh
| Reg model Bar diameter: 0.0 Number of |D | Caleulate moment
: required rebars; —— -
- Maximum +ve bending moment Maximum -ve bending moment: ﬁ:f:«gde?nm
Create new region 0 0 batches
Edit E)igin_slab spans: Span properties
Span 1 Slab thickness: (g 150000005961] [ Singly reinforced. [ ] Force doubly reinforced section.
Cover: 0 Apha Major: |D.2 |
Delete = —
Top cover: 0 Alpha minor: 02 |
Region properties Top major steel  Bottom major steel  Top minor steel  Bottom minor steel
Show basic reinforcement area Asteel top major direction: [ ] Minimum number of rebars:
[] Show additional reinforcement area Bar diameter: [0.01 | Number of required rebars: [0
Ermors:
Start slab design Close Errors in major direction:
Errors in minor direction:
Close
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4.4 Design from PLDesign directly (basic and additional RFT)

» Export the calculation sheet files, then check the reinforcement and export the data sheet summary.

Exporting....

Would you like to export calculation sheets of the designed elements?

® Yes

Export path: _C:"-.Users"-%med Fady\Desktop“Backup Fady '\.Desl-dop|

() No

OK

Browse

Export design data

Export slabs
Slab regions:
Main model

Region 2
Region 3

Select al Deselect all

Export punching assemblies

Punching assemblies:

Select al Deselect all

Export beams
Design beams:

Select all Deselect all

Export reinforcement to Revit

Level name in Revit:
Export

Export summary files (xds)
Export beams
Export slabs

Export punching assemblies

Export

[l BE4E-PLDesign - [1.DL-title1-DL]

o5 | File

IL
Re

View Action Design Deta
Import LC oSN
Open (res) Ctrl+0 .

Open (.des0)
Save Ctrl+5

Export design data

Lk

Page Setup
Print Preview

Print Ctrl+P

Exit




4.4 Design from PLDesign directly (basic and additional RFT)

* Now the user can also see slab detailing as strip based region.

Start detailing

Slab detailing

Region 2

Select all
[] Export area steel

Deselect all

Beam detailing

Select all Deselect all

Text hieght-headers: 0.15

Layer name Content Color Export
» Slab areas ~ | Red v
Major top rft Maijor top rft v | Blue
Major bat rft Major bot rft v | Green v
Minor top ft Minor top rft. ~ | Yellow
Minor bat rft Minar bot rft v | Cyan v
Layer name Content Color Export
» Beam layout ~ | Red v
Beam longttudinal... | Beam longitu... |~ ' Blue
Beam cross secti... |Beamcrosss.. v Green v
Text hieghtdetails: |0.05 | Export Close

SuTINON?
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PLDESIGN : Slab reinforcement sheet

Company Name:
Project Name:
Designed By:
Reviewed By:
Approved by:

Region name | Area name

Major design moment

Strip name

Top major rfi.

Bot. major rft.

Top minor rfi.

Bot minor rft.

Region 2 Area 1

Mxx

Span 1

590016

5@ 0.016

£ & 0.016

5 0.016

Define model details  Design Slabs  Design Beamns Deflection Strips Match properties | Start detailing

OR

[l BE4E-PLDesign - [1.DL-title1-DL]

gt File View Action Design

.LC [] [ Open (des) [ jd

Results Manager Select Case Beams Manager Assemblies Managi

Detailing
Start detailing |IQ

Help
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PLDesign Package
2.1. File needed to be exported before using PLDesign \/
2.2. Starting PLDesign /
2.3. Load combinations & load envelopes /
2.4. Slab design \/

2.4.1. Design from PLPost results (strip design) \/

2.4.2. Design from PLPost results (contour design) /

2.4.3. Design from PLDesign directly (strip based region) ‘/

2.4.4 Design from PLDesign directly (basic and additional reinforcement) /
2.5 Check deflections of slab
2.6 Check punching
2.7 Beam design
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5 Check deflections of slab

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

» Open Slab deflection strip manager then load the strips needed to be checked.

[l BE4E-PLDesign - [1.DL-title1-DL]

o-! File View Action
LC ) [ Open (des)

Results Manager Select Ca

. Design | Detailing

Cairo University

Help

Define model details
Design Slabs Manager

Design Beams Manager

OrR |

Deflection Strips Manager

* Choose the Major design parameter to calculate both of Maximum deflection and
Effectlve length for reinforcement.

" BE4E-PLRost

Punching check

W File View am Action

PlDesin Help -85 x
AC 1 S W S0 Re LB +BNE d"ldl’j ‘d “{ BCs Loads BCslegend Suppors Reactions Assemblies Legend  Rec.Contour Quad. Contour Max/Min Draw Strip

Define model details  Design Slabs  Design Beamns | Deflection Strips | Match properties  Start detailing

Deflection Strips Manager

Deflection strips list:

Stip1 |
Strip 2

Current Load Case: Loadcase 1

Add strips

[] Moment based.
Major design parameter:

Maximum deflectiom:
-0.00076619000174105167

Effective length:
8.1077047545334384

Close

Remove




6 Check punching

» The user can check punching for column.

* Open assemblies manager and load .asm file.

» Add the required assemblies to be checked.
o Solve critical sections.
» Check punching.

M ede oo

www.bede.com

Add assemblies

L 4

Support assemblies:

Load assemblies:

_.L_.um:nqmm-hr.ur\.li
-2
>

Cancel

Punching assemblies

Punching assemblies

[ Support:1 A
Support:2
Support:3
Support:4
Support:5
Support:6
Support:7
Support:8
Support:9
Support:10
Support:11
Support:12
Support:13
Support: 14
| Support:15 b

ID:  |Support:1

Critical section properties

Draw primary
b: 14597, | Hical seclion
Beta: 7 40000152587890 [] Beta user defined.
b1: 25
b2: 6
Bo:  230000078678131 [] Bo user defined.
& WW Reset properties
Alpha: 107|
Column Refresh

condtion: | Interor ~ |

BE analysis properties
Solve BE solution.

Material: Default Kgfn ~
Status: |ToBeSoIved "..
Load case

/combination: DL kel
] Envelope design.
Envelope: [ v.‘

Spacing for .0 1 1
BE solution:

2 |
secondary

critical section:

Draw secondary critical section

Special items for EC design:
Axial stress in concrete:

Reinforcement ratio in dir-1:

Reinforcement ratio in dir-2:
Concrete shear capacity

Solve critical sections

Check punching

Unbalanced critical shear stresses
Critical Shear stress:

Capacity ratio NaN
UNSAFE

BE critical shear stresses

Reduction factor for
nondineartty effectin  |0.15
BE-results: -
Critical Shear stress:
Capacity ratio: NaN
UNSAFE

Assembly Manager
Support cells

Add
_—

[

Emmqmmhmwl

Assemblycells:

Load cells

X ID: _1 |
Area: [0.15000009536743

CGls User Defined:
CGOrdered Pair: |13.295.10.83

inetia X. [0.00450000856575]  Inedia XL: [0.00450000856575
Inertia XY: [8.59473039613312| Inertia XYL: |8.58473029613212
Inertia Y: [0.00078125050775 | Inertia YL: |0.00078125050775
Fz [0 o]
Mx: .g MxL: |0
My: g MyL: [0
Assemblycells: D: m
= Export Al

M g oK

Cairo University
Export
Tes 0]
Use Principal

~
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6 CheCk punChlng Punching Check According to ECP 2003 and ACI

Cairo University

Punching assemblies
ssembl Punching assemblies Critical section properties BE analysis properties Spedial items for EC design: Unbalanced critical shear stresses
MX= -11_2203911?8;5 mx= 50_82540268?08 pport: 1 a: 1,10000038146972 Solve BE solution. Axial stress in concrete: Critical Shear stress:  |3.415158605661
=l Y= <. 2 0
F=3.991104 F=9.83896 = 07597568 b:  [1.10000038146972 Material:  Default Tonf = Capacity ratio: 2 621559736141
E'1=y—1 02 18112014895 Beta: Reinforcement ratio in dir-1:
EL\ - = [ [] Beta user defined. Status: ToBeSolved 5 o
Assembly 6 ssembly 13 bil: |1.10000033146572 Load
Mx=-1.423561 Mx=-0.1709504 :eqﬂgl 5;34 T chSmbciﬁz?jon: LoadCasel Reinforcement ratio in dir-2: W BE critical shear stresses
Iy= -0.5882738 Iy= 08593542 Classembl 14 = 0.879817. H b2:  |1.10000038146972 )
F= 5.796365 F= 2127621 Mx= 0.1330288 10 31143 3 [] Envelope design. 0 RedU_chon_fElcbDr fDr_
My= -0.3311429 3 Bor  |5.40000152587890 | ] Bo user defined. non-inearity effectin 0.15
Assembly 5 F= 18.69099 E Envelope: - ) BE-resuits:
H d: 1 ) Concrete shear capacity
SDEUTQ_fUI' 0.1 — Critical Shear stress: | 272760740661
Alpha: ag BE solution: 130.272011680 _ _ —
ﬁ‘qiie[gbé 593[19 . Distance of Capacity ratio: 209377852651
= . . olumn - d
S viat S fembly 1o ID: | Support:1 condition:  [nterior = rtical secton: | soveaitalsectons | Junsace
FSSemply Assembly 2 =L 3 " )
Wix= -0 5416064 Nx= -0.8308632 =0, ae4922 Emove Draw secondary acalsecton | | checkpunching |
My= 3.032578 = 4.445302 F
F= 7.414881 F=13.42531 L

I:ﬂ|\ssemt:|\ 18
Viix= -1 560392 Mx= 01713527 Gz,
1y

iy My= -0.811207
MyZ D0oa30T0 £ Y51 47963

Punching Check According to EC

Punching assemblies
IR AT,
Punching assemblies Critical section properties BE analysis properties Spedal items for EC design: Unbalanced critical shear stresses prEE R
T & [1.10000038146572 Solve BE solution. WEIE T N Critical Shear stress: | 1,52545218975 . :
0 itttk N
b 1. 10000038146972 Material: Default Tonf - Capacity ratio: 5.83101509887 B e
Reinfo it ratio in dir-1: e ot R T o
Beta: 1 D Beta user defined. Status: ToBeSaived Einrorcement ratoe in dir . -
0 SAFE FRiiiiEiny s CRIEIEIARIRIE,
bi: 1,10000038146972 Load case Froaiusnsany iy R
Jcombination; LoadCasel = Reinforcement ratio in dir-2: crifical shear stresses .
ba: 1.10000038146572 R e iR mEAihenae
[7] Envelope design. 0 Reduction factor for iEsgienesinsince | FERER Y
Bo:  10.4000015258789 | [7] Bo user defined. DR S SU=n 0. 15 pE i
Envelope: - BE-results: !
d: 15 Concrete shear capadty R R S A e
' Reset properties Spadng for Critical Shear stress: | 19,2031931958 ettt ratatd] SR
Alpha: 49 BE solution: 28.1869116360 Rt . s
E— Distance of Capacity ratio: 0.68123071084 SRl SHAINITNITIED
ID: Support:1 EURE Interior - S secondary 2 - ) R Ao L Lo Ak PRt o R oAk
condition: critical section: Solve ritical sections SAFE RSP R s R b
=,
Draw secondary critical section Check punching .‘;‘: : : : : : : : : : : i
CERIRIERRLI
.
SRR
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AC ) 5 Openides) |l 3 O Re & @ <+ B[22 & o [X[H]S]#F O E BCs Losds BCsLegend Supports Reactions [Assemblies | Legend Sisbs Beams Beams Data | Punching critca sections
Results Manages Select Case Beams Manager Assembiies Manages | Define model detwis. Design Sisbs Design Besms Punching check Deflection Strips Match properties. Star detading

I BE4E-PLDesign - [3LoadCasel-title1-LoadCase1] - o b4 - - - - - . . - . -

W File View Action Design Dgtaling Help -8 x . " . " . P e . " . "

AC ) 5 Openides) Wl 3 [0 Re & & + M 1% & F X[F]S| @ O % BCs Losds BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData | Punching citical sections - . e

Results Manager Select Case Beams Manager Assemblies Manager - Define model details Design Slabs Design Beams Punching check Deflection Strips  Match properties  Start detailing . . . . .

Mew Combo3 Hane

T BE4E-PLDesign - (3 LoadCase-ttle1 LoadCase ] o %
% Ble Vew Adion Design Detaing  bHelp -5 x
AC ) 5 Openides bl 3K Re LB & 8 1 & O [N[A]T|@F o % BCs Losds BCslegend Supports Reactions Assemblies Legend Sisbs Beams Besms Data [Punching critical sectians

Results Manager Select Case Beams Manager Assemblies Manager | Define model details Design Slabs Design B Start detailing

Carrent Load Case: Hew Combo3 | Current Load Envelope: | None
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PLDesign Package
2.1. File needed to be exported before using PLDesign \/
2.2. Starting PLDesign /
2.3. Load combinations & load envelopes /
2.4. Slab design \/

2.4.1. Design from PLPost results (strip design) \/

2.4.2. Design from PLPost results (contour design) /

2.4.3. Design from PLDesign directly (strip based region) ‘/

2.4.4 Design from PLDesign directly (basic and additional reinforcement) /
2.5 Check deflections of slab \/

2.6 Check punching \/
2.7 Beam design



7/ Beam design

* InPLDesign the user can design or check design on beam reinforcement.

» But the user should export beam assemblies from Gen file to read beam geometry.
* Open PLDesign Manager then load beam data (.basm) to read beams geometry.

* Now the user should define the design regions in beams.

Il BE4E-PLDesign - [1.DL-title1-DL]
ol File View Action | Design | Detailing
LC _] 5 Open (.des)

Results Manager 5Select Ca

Help

Define model details

T

Design Slabs Manager

‘ Design Beams Manager

Deflection Strips Manager

Punching check

OR

Define model details  Design 5labs | Design Beams

Deflection Strips  Match properties  Start detailing

Design Beams

Design beams:

Cairo University

[C] Show enabled.
Beam width:
Beam depth:
Solved: |ToBe Solved v|

[] Envelope design.

‘ Read beam data ‘

Define design regions

Start beam design

Close

Before loading beam assembly file.

Design Beams

Design beams:

Design Beam1 N

Design Beam2

Design Beam3

Design Beam4

Design Beam5

Design Beamb

Design Beam7

Design Beam8

Design Beam3

Design Beam10

Design Beam11 v

[#] Show enabled.
Beam width: 12
Beam depth:
Solved: |ToBeSolved v
(] Envelope design.

Envelope:

Read beam data

Define design regions

Start beam design

Close

After loading beam assembly file.



7/ Beam design

» Open Define design region to show the design beam
section.

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

» Where is the beam that the user design?

o File | View | Action Design Detailing Help
LC [ Toolbar »
Results M Windows '
View Options
Fonts

Show/Hide Reactions

Show/Hide Legend

Show/Hide Assemblies

Show/Hide Slabs

Show/Hide Slabs RFT
Show/Hide Beams |

Show/Hide Beams RFT

Show/Hide Punching critical sections

S
K &
E E &
3 i
a2 é =
M oo oo™
www.bede.com : S
' ' Cairo University
Define beam design regions
Design Beam1 design sections
Beam breaks
Break name: Name Break PtX BreakPtY RelDistance AbsDistance
3 1190999984741 [0.189999997615._ |0 0
Distance from beam start break:
1= End break 14.93000030517... | 0.189999997615... |1 3.020000457763..
(O Absahute distance O Relative distance
Add
Design sections
Startbreak:  |Start break ] Endbresk  |End break v] Macify
Section name: Name StartName SectionPoint AbsoluteLength RelativeLength EndName
o 1 | i
Start break: - I |{%=11.91, ¥=0.19} |0
End break v
Distance from beam start break
(O Absolute distance (O Relative distance
Add

[] Singly reinforced. [] Force doubly reinforced.  Aipha: [0.2

Design material: |Defautt Kgf-mm

Emors:  No emors

Define reinforcement
detailes

#HNeg

“d"ﬁ B(Cs Locads EBECslegend Supports Reactions Assemblies Legend Slabs  Slab RFT

Beams

Beams Data
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7/ Beam design

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

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

o *

ud File View Action Design Detailing Help LB

AC ) 5 Opentdes) Wd 4L Re & &+ M@ O XS @ O L BCs Losds BCilegend Suppors Reactions Assemblies Legend Shabs | Bearns | Beams Data Punching crtical sections

Current Load Case: | DL Current Load Envelope: | None



7/ Beam design

The user should connect between the AutoCAD drawing & the PLDesign to put the section accurately.

Bouy,
iy "
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SuTINON?

perey e

www.bede.com

Cairo University

In beam 1 contain 3 supports so the user should put section break and five sections (Two sections +ve and three sections —ve).

Define beam design regions

Beam breaks

Break name:

Distance from beam start break:

Design sections

Section name:
Start break:

End break:

Distance from beam start break:

() Absclute distance

Design Beam1 design sections

() Absolute distance (") Relative distance

Add

MName BreakPt BreakPty RelDistance AbsDistance

» 33.1300079345... |12.9300498962... (0 0
End break 33.1300079345... |5.10004301885... |1 7.83000087738...
1 33.1300079345... |10.1253435819... [0.353199999939,.. | 2.30470631427...

() Relative distance

Singly reinforced P e Define reinforcement

Start break: Start break - End break 1 -

Mame Starthlame SectionPoint AbsoluteLength RelativelLength EndMame

S Y T

{¥=33.18001, ¥... |2.51264741115... |0.50000002579... |End break

Start break {¥=33.18001, ¥... |0 0 1
B 1 {%=33.18001, ¥... |2.59208679409... |5.15807931564... |End break
o 1 {%=33.18001, ¥... |5.02529456310... |1 End break

detailes

Close

Design material: Default Tonf +  Errors: Mo errors,
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7/ Beam design

 The user can check the location of sections that he constructed.

[l BE4E-PLDesign - [1.DL-title1-DL]

a7 File | View | Action Design  Detailing Help

.LC J Toolbar b é ST an i I Start tTeEn ] ™ T i 3% oAt ey ,Ska't break
. T T S el i M Tl e e pe e e e e e e e e i R e aw ie 5w 2SN
Results M Windows » M H EJ; ,;_; ¥ rlr H L4 H - 5
) . ¢ [ =4 ¥ Basnnnns S A ¥ .
View Options = -43-A i -43-A : P : 5 —!——A
Fonts 8 1 1 . \ fi, \H 1 . ¥ j../. ......... E ..... .-E _-1 : \!_’1n
Show/Hide Reactions %WW‘ = E t== e 1 "‘I"'¥'“r“.‘ S i ¥PeEnd break : g : g : 3
Show/Hide Legend ', !', r: ": : : E
Show/Hide Assemblies i P e, I TR I T {1 5
ShowHide Sibs : i H o HTT AR A i ;
H ] H ] ] ¥
show/Hide Slabs RFT __.':::.'J.'.'::'.ff*“:"j i 44 B ' (ISR e Hir s S D - o e s C
m Show/Hide Beams ; H i = : H i s B
4 1 0! it H H ] H
| Show/Hide Beams RFT | . i 3 ] ; H E
a- ¥ - ¥ ¥ = as
Show/Hide Punching critical sections * l‘; l': : H H 5
; £ 5 ; ; o i
} o : } ' ¥ 3t !
;Eamqb o a5V End hrak ’ ' ie ! End-break
w a1 i bl kgt gt it gt - <+ o et el iuteg it Sl st el 1 et e kb odghe: kgl o g el et el et gt el 1 v B
OR 1 HE A E i i E \
7

e Neof

‘:d' “{ BCs Lloads BCslegend Supports Reactions Assemblies Legend Slabs Slab RFT Beams | Beams Data




Beam design
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Open Define reinforcement details for +ve section and another for —ve section.

Define reinforcement details

Define reinforcement details -
-

e e i sl S i i

Cairo University

Design Beam1 - A reinforcement details

Straining actions

Design cell: Design beam element: _
Flexure design load ———— )

case combination: ultimate - Design moment: 12,7224931715¢
Shear d load T ErEE——

m:};;gﬂa%:n. ultimate + Design shear: 13.7844372610¢
T;';‘}y;;fﬁ;gﬂ:@ ultimate  Design torsion: 0.53598266835¢

Reinforcement layers

MNoOfBars BarDiameter depth IsBottomLayer

Required Asteel top: \:I Actual Astee top: |, gon40212385¢
Required Asteel bottom: 0.00085511111: Actual Asteel bottom|0.00120637157¢

Bending bottom: Safe

‘Add reinforcement layer

Bending top: Safe
Stirrups
Width MNoOfLegs BarDiameter BarSpacing
» 2 0.008 0.1

Required Asteel: |0.000876773850

Stirrups (shear +torsion): safe

Actual Asteel: |0.00100530964¢

Cover top:  p,025

Cover left: Caver right:
0.025 0.025
Cover bottom: 925 Refresh

Longitudinal rebars

BarDiameter ¥bar ‘fhar

0.016 0.04 0.25

0.015 0.04 0.5

0.018 0.26 0.25

3 0.26 0.5

Required Asteel: |0.00070116111¢| Actual Asteel:  |0.00080424771¢
Longitudinal bars (torsion): Safe Add itudinal bar

Design Beam1 - -B reinforcement details

Straining actions

Design cell: Design beam element: _
Flexure design load ]
case fcombination: ultimate ~ Design moment: -19. 5662860870
Shear design load ———————
aes::fme:lﬂ:a%:n: ultmate ~  Design shear: -15.2343101501

Tg,’i‘:&,ﬂf&'ﬁ:ﬁﬁ‘.’ ultimate ~ Design torsion: 0,219704747200

Reinforcement layers

NoOfBars BarDiameter depth IsBottomLayer

0.016

0.016

0.016

Required Asteel top: 0.00085611111: Actual Asteel top: (. o020 10619298
Requred Asteelbottom:0 | Actual Asteel bottom|D. 000402 12355¢
Bending bottom:  Safe Add reinforcement layer

Bending top: Safe
Stirrups

Width MNoOfLegs BarDiameter BarSpacing

» 2 0.008 0.1

Required Asteel:

000875773850 Actual Asteel: |0.00100530964¢

Stirrups (shear +torsion): 3afe

Cover top:  g,025

Cover left: Cover right:

0.025

0.025

Cover bottom: 25

Longitudinal rebars

BarDiameter ¥bar Ybar
b 0.04 0.25

0.016 0.04 0.5
0.016 0.26 0.25
0.016 0.26 0.5

Required Asteel: |0.00070116111¢| Actual Asteel: _0.00080424?7 1<
Longitudinal bars (torsion): Safe Add itudinal bar



7/ Beam design

Match properties

Slab spans Beam sections | Punching asms.

Source beam :

Design Beam 1 -

Source section :

hmwl|

bh&ii

Destination beam:

Design Beam4 -

Destination sections:

Dimensions
Bottom cover

Top cover
Left cover
Right cover

Section data

Is Singly reinforced
Force doubly
reinforced section.

Alpha values

Design data
Design materials

Bending moment Loadcase
Shear Loadcase

Torsion Loadcase
Reinforcement data

Layers (flexure)

Stirrups

Longitudinal bars

Original
@ Add to destination data
) Replace destination data

Close

M ede oo

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

www.bede.com

Match properties

Source beam :

Design Beam1 -

Source section :

Slab spans Beam sections | Punching asms.

Destination beam:

Design Beam5

Destination sections:

A
B
N
-B

-C

Dimensions
Bottom cover

Top cover
Left cover
Right cover

Section data

Is Singly reinforced
Force doubly
reinforced section.

Alpha values

Design data
Design materials

Bending moment Loadcase
Shear Loadcase

Torsion Loadcase
Reinforcement data

Layers (flexure)

Stirrups

Longitudinal bars

Original
@ Add to destination data
() Replace destination data

Close

Cairo University



7/ Beam design

Start beam design then check the reinforcement that the user insert.

[l BE4E-PLDesign - [1.0L-title1-DL]

a5l | File

.L
Re

Y=

View Action Design Deta

Import LC SN |

Open (res) Ctrl+0O k< Mana

Open (.des0)

Save Ctrl+5

Export design data

Page Setup

Print Preview

Print Ctrl+P

Exit Design Beams
Design beams:
~ | B Show enabled. | Read beam data
Design Beam2 Beam width: 0.12
Design Beam3
Design Beam4 - " :
Design Beam5 Beam depth: U.2 o s i
Design Beamb
Design Beam7 Solved:

Design Beam8

Design Beam$

Design Beam10

Design Beam11 v

[] Envelope design.

Envelope:

|ToBeSoIved ] ‘ Start beam design

I

Close

M ede oo

www.bede.com

Export design data

Export slabs
Slab regions:

Select all

Export punching assemblies

Punching assemblies:

Select all

Deselect all

Deselect all

Export beams
Design beams:

|Design Beam1 |}

Design Beam2
Design Beam3
Design Beamd
Design Beam5
Design Beam6
Design Beam7
Design Beam8
Design Beam9
Design Beam10
Design Beam11
Design Beam12
Design Beam13
Design Beam14

Select all

Export reinforcement to Revit
Level name in Revit:

[ ]

Export summary files (xds)
Export beams
Export slabs

Export punching assemblies

Export

Export

v

Deselect all

Cairo University
PLDESIGN : Beam reinforcement sheet

Company Name:

Project Name:

Designed By:
Reviewed By:
Approved by:
team nam{ Beam size Peam sectioflezure reinf Stirrups itudinal steel
& 0016 &
[0.04,0.25]
& 0016 @
Top (2 ¢ 0.016) 2L & 0008 [0.04,05)
A Eot (4 ¢ 0062 ¢ @ 04 @ 0016 @
0.015) [0.26,0.25)
o 0016 @
[0.26,0.8]
Topl)
E
i Eiot []
Diesign
03H0g
Eeaml A Top(l Ldo@o & 0@ (0,0
Eot (4 & 0.016]
& 0018 @
[0.04,0.25]
& 0016 &
Top (4 & 0MEZ D |20 @ 0008 (0.04,0.5)
B 0.018) @01 © 0016 @
Bl i 26,0.25)
0016 i@
26.05)
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/ Beam design

* Now the user are going to Start detailing for the beams.
» This detailing shows the beam reinforcement and the reinforcement of the sections.

[l BE4E-PLDesign - [1.DL-title1-DL]
ms' File View Action Design | Detailing | Help

Define model details Design Slabs Design Beams Deflection Strips  Match properties | Start detailing OR AC 1) 5 Open(des) | 3 {_ Startdetaling v
Results Manager Select Case Beams Manager Assemblies Manag:

BB

=t raps St rups =t rLpE Ctlrrups
&0 PL40.002=0,1 2L 40.002E0,1

L e

& iEALE e R RlE
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PLDesign Package
2.1. File needed to be exported before using PLDesign \/
2.2. Starting PLDesign /
2.3. Load combinations & load envelopes /
2.4. Slab design \/

2.4.1. Design from PLPost results (strip design) \/

2.4.2. Design from PLPost results (contour design) /

2.4.3. Design from PLDesign directly (strip based region) ‘/

2.4.4 Design from PLDesign directly (basic and additional reinforcement) /
2.5 Check deflections of slab \/

2.6 Check punching \/
2.7 Beam design /
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F. PLPAK modelling capabilities



Cairo University
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.



F. PLPAK modelling capabilities www.bete.com

Easy drawing capabilities of the PLPAK.

The soil springs in soil models are considered as continuous spring
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.

Cairo University

patches underneath the
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1. Introduction
2. Basic package (PLPAK Basic)
3. One floor package (BIM-PLPAK)



3. One floor package (BIM-PLPAK)

Duqd

PLCoreMan PLGen PLPost PLDesign ABOUTUS

PLPAK Software
Properties X
@ 3D View -
3D View: (30} v F3 Edit Type
Graphics A A

View Scale
ScaleValue 1: 1100 ) i
Detail Level
Parts Visibility | igi *
“Visibility/Graphic...|  E
" Graphic Display dit...
D:saplme Strudutg; ‘

Show Hidden'Li'ns;By If)iﬁc'tpliné
Default Analysis ... :None "

identity Data TR
View Terpiste  |IREEITICNN
View Name {30}

. Dcpcndﬂn(_\,m {Independent
Title on Sheet |

Etents &
Crop View )
Crop Region Visi... {[7]

AnnotationCrop [
Far Clip Active i

Analysis and Design Tool | Import Concrete Reinforcement

Tall Building Wizard Iding Package Link

Foundation Only

Whole Building
Single floor export
Dynamics

Stages of Construction

=@xr " Project Browser - One floor PAK.nt

=

=) [0, Views (all)

Structural Plans
02-Ground level
3D Views
Analytical Model
{30}
Elevations (Building Elevation)
East
North
Scuth
West

Legends

Jus]

Schedules/Quantities

R Sheets (all)

O = N e |

Families

Annotation Symbols
Boundary Cenditiens
Cable Trays

Ceilings

Conduits

Curtain Panels
Curtain Systems
Curtain Wall Mullions
Detail tems

Division Profiles

Cairo University
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3. One floor package (BIM-PLPAK)

%) BE4E-PLGen - [Geometry]

w| File [View Tools Define Help

M| ] MNew.gen Ctri+N Points table J »—JI‘ jq Multi-BE-files BE-files DXF TBpak ' Re dfr a@‘}‘%@ Coordinates Divisions Loads g J) 30 View Arch Axes
Dl[L¥ Open.gen Ctil+O Array Match Wall Assembly Load Assembly GrabCG : End Mid Grid Nearest Points : BEModel KCalc, Run :|Select | Edit Draw Segments Points Beams

Import » e

[ Export , BE files [ ] ] |
| Assemblies
d Save.gen  Ctr+S )
Beam asseu{blies
‘_ﬂ Print Ctrd+P Text format -
N . . ]

L, Print Preview I I

Page Setup

Exit Alt<F4 -

I
y L | 1

t

Model Summarv | 0/0 Undefinec || 0/ 1 Stabs || 0./ S Ooeninas || 0/ 27 Columns || 0/ 7 Beams || 0/ 0 Load Patches || 0/ 0 Column Loads || 0/ OWall Loacs

0/ 1Wisd Svooons || 0/ 0 S0l Suooonts || 0 load Assembles || 2 Wall Assembles | 564.014 L*?
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3. One floor package (BIM-PLPAK)
'ﬁ,w-;r-ﬁ;:
o | B BE4E-PLCoreMan C:\Users\HeGaZy LaP\Desktop\...  — X - 8 X
Mal e View Run Help files BE-files DXF TBpak Re dr Q{Qt}vﬁ@ Coordinates Divisions Loads ) 3D View Arch Axes
Del DL ?bCG End Mid Grid Nearest Points - BE Model KCalc. Run Edit Draw Segments Points Beams
Live

— 1 1 1

Ready to start your analyss...

--Check previous solutions via the .STT files

~Ensure that IRUNFlags in all .RUN files are 1

case 1: DL IRUNFlag=1

case 2: Live IRUNFlag=1

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

case 2: Live has &runs. L
--Starting the run of the core command line for all load cases
checking dbl nodes in the C:\Users\HeGaZy LaP'Desktop\New folder \Floor _ID_352048\F

==finished checking for dbl nodes in C:\Users\HeGaZy LaP\Desktop\New folder \Floor _I
checking dbl cells for load case number 1: DL

-started removing the douplicated cels for different load cases
Completed checking dbl cells for DL
checking dbl cells for load case number 2: Live

--started removing the douplicated cells for different load cases v -

Ift the problem is ready,Run button will be used to run the solver
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3. One floor package (BIM-PLPAK)

&) BE4E-PLPost - [Floor_ID_352048.DL-title1-DL)
st File View Draw Action PlLDesin Help
AMC D EHISG RedE ¢ %‘ o [\X]ef|f| & G "% BCs Loads BCslegend Supports Reactions Assemblies :i Rec. Contour Quad. Contour Max/Min Draw Strip

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

for the whole slab contour user should enable the main countour and solve the region

Mxx

-3.29
-16
0.0857
117
346
515
6.84
8.53
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3. One floor package (BIM-PLPAK)

T BE4E-PLDesign - [Floor_ID_352048.DL-title1-DL) -
wl File View Action Design Detailing Help - 82
LC ) &F Open(des) | 3 Q Re ﬁ Q & &E‘ O’QEI‘ cf ~{ BCs Loads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections

Results Manager Select Case Beams Manager Assemblies Manager = Define model details Design Slabs Design Beams Punching check Deflection Strips  Match properties Start detailing

Now the software will display the required number of RFT rebars
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3. One floor package (BIM-PLPAK)
T Des C C =
g File View Action Design Detailing Help - 8
J.C '].D;ignBeams = SRS T T W BCs loads BCslegend Supports Reactions Assemblies Legend Slabs |_Beam5 Beams Data Punching critical sections
Results N n Slabs Design Beams Punching check Deflection Strips  Match properties  Start detailing
Design beams:
Design Beam1 [4 show enabled.
Design Beam2 Beam width: 095
Design Beam3 - =
Design Beam4 ;
Desig: Beazs Beam depth: 0.7 DENe e gae
_D" Sl Solved: [ToBesolved |
Desion Beam? : e My Start beam design _E i * i
[ envelope design,
Envelope: | ~ Close
b
o "
¥ &
W
esign Beamd R0
BN
E

Current Load Case: uls Current Load Envelope: MNone



www.bede.com

3. One floor package (BIM-PLPAK)

nin

J=2HGE-K--

Teed " © @

PLCoreMan PLGen PLPost PLDesign ABOUTUS | Analysis and Design Tool  Import Concrete Reinforcement

PLPAK Software Tall Building Package Link
Fruptites & o (i 53 ~ Project Browser - One floor PAKnt x
| U D D 510, Views (all) ~
= Structural Plans
Structural Plan - o el
= = 3D Views
Structural Plan: 02-Grour ~ | £ Edit Type E “ = Analytical Model
. 3D)
Graphics 2 A {
v:w Scale 1:100 — 5 Elevations (Building Elevation)
S East
Scale Value 1 100 i
Display Medel North
Detail Level Coarse South
Parts Visibilty  Show Original | ] 1 s
Visibility/Graphic..  Edite. | — Legends -
Graphic Display ... Edit Schedules/Quantities
Underlay None :::]tls ..-iam
Underlay Onenta... Plan =
: # Annotation Symbols
Orientation Project North g ¥
Wall Join Display  Clean all wall jo... E # - Boundary Conditions
Discipline Structural #  Cable Trays
Show Hidden Lines By Discipline #  Ceilings
Color Scheme Lo... Background O ) Ccnd_uats
Color Scheme S ] I] . E:::: :;:&::15
System Color Sch... il 1 D ®
Default Analysis ... None ] ” ” I:I [l CD::!I:I'I\ Wall Mullions
Identity Data 2 8 Detai tems
View Template [ = | I\_/\___/" o Division Profiles

PLdesing can export rft data of slab and beams to revit.

The user should define the level name of the target floor
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3. One floor package (BIM-PLPAK)

EBEHG-Q-@-- 2- 0 A G- 5 Cih- 5 Onefloor PAKnt - Structural Plan: 02-... »

SETENGNEC

PLCoreMan PLGen PLPost PLDesign ABOUTUS | Analysis and Design Tool  Import Concrete Reinforcement

PLPAK-Revit Link |

PLPAK Software | Tall Building Package Link
Properties v — (i 5z ~ Project Browser - One floor PAK.vt x
amt Seimen 'D: Views (all) -~
# ‘EE ii=} Structural Plans
Structural Plan v Egisiatty 02-Ground level
5 3D Views
Structural Plan: 02-Grour ~ £ Edit Type g;lmawwﬁ
Graphics L =  Elevations (Building Elevation)
View Scale 1:100 East
Scale Value 1 100 ; North
Display Model  {Normal | - ot
Detail Level Coarse . i - G West
Parts Visibility Show 0,",9'“' i : [,\\s @ Sections (Building Section)
Visibility/Graphic... Edit. i i i Legends
= - —_— H ﬁ
Graphic Display ... _Ed | : - 5 Schedules/Quantities
Underlay None 1 vaini Sheets (all)
Underlay Onenta... |Plan 3 T = & Families
Orientation Project North 3t ths 12 Annotation Symbols
‘i & )
Wall Join Display  Clean all wall jo... 3t Boundary Conditions
Discipline Structural 5 Cable Trays
B H *
Show Hidden Lines By Discipline Sinianiniassaanssiniateie : Ceilin sa)r
41 +
Color Scheme Lo... Background 1 i Condits
Color Scheme ____<none> i Curtain Panels
System Color Sch...  Edit., | i 3 #  Curtain Systems
Defa.uh Analysis ... None . i " & Curtain Wall Mullions
Identity Data . :: 4 Detail tems
View Template ____<None> 1 H HH # - Division Profiles
View Name 02-Ground level 5 H : ¥ Do
o o e 14 00 8 ol : +
Dependency ndependent g — o ::g:;;: :: i & Dhsct Sweteme L
Propeties help Apply 1:100 T EEEELE 2 < >

Zlick to select. TAB for alternates, CTRL adds. SHIFT unselects. & Za R B Main Mode L 0= N i A T
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4. Foundation Package (Fouter=exK

Cairo University
o X
& File View Tools Define Help

- 8 X
Matenals Load Cases Model Info Pointstable | ] [ (e JQ Multi-BE-files BE-files DXF TBpak Re Or ﬁ(‘l By %H Coordinates Divisions Loads @ 3D View Arch Axes
Del Dupl. @@ Move Copy Amay Match Wall Assembly Load Assembly Grab CG

End Mid Gnd Mearest Points - BEModel KCale. Run - |Select | Edt Draw Segments Points Beams

.........::: ! :l::I::I:
.....l.‘. oo o exele e

® © 00 0 0 0 06 0 0650 0 Fo e o

P 0 0. 8 0 00 80 b 00 0 0 O O
LI I I

g
»
g
»

"] BE4E-PLGen - [Geometry]

ofl File View Tools Define Help
® o 0 0 0 0

X
-
Materials Load Cases Model Info Points table ' | ] [ el (4 { Multi-BE-files BE-files DXF TBpak ' Re dir Q:-@.-{*ﬁ Coordinates Divisions Loads & 3D View Arch Axes
DelDupl. @) @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG © End Mid Grid Nearest Points @ BEModel KCalc. Run Draw Segments Points Beams
® -6 ¢ 0 O ® 90 9,0 -

o0 soooolh ® oo
(S oo o o

s -

Model Summary | 0/ 0 Urdefined | 0/ 1 Sabs || 0/ 0 Openings || 0/ 237 Columng || 0/ 0 Bearms | 0/ Oload

0/ 58 Cohurnn Loads || 0/ 31 Wad Loads | O/ 0'Wal Supports | 0/ 0 508 Supports || 1 Load Assembies | OWal Assermbies | 1182.733 L7

Model Summary |0/ 0 Ungzfi

0/0Load Patches [ 0/ 58 Column Lo

1- Generate Gen model of the piled raft defined piles as below only columns.
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4. Foundation Package (FoutterenK)

=1 BE4E-PLCoreMan D:\Fady\BE4E\ML\Practical Probl... — x

File View | Run | Help

LoadC. PLView (BE mesh editor tool)

PT cable calculator

PTUpdate (Post-Tensioning tool)
AutoCAD exporter

AutoCAD extractor

EHSPAK
P-PPAK

PL.EXE (Linear solver)

MNLPAK (Monlinear solver
Ready to start yo
~Check previous PLPost (post-processing tool)
~Ensure that IRU .
case 1: LoadCasd PLDesign (RC design tool)

-Checking the exisanceorme SOy ITEaCMOaT TASETOTEr
case 1: LoadCase1 has $run$.

Cairo University
£5 BE4E - EHSPAK = O X ‘
File name: i"D:\ Fady\BE4E\NL\Practical Problem"Tral 2\New folder'3.LC" ‘ Open (.LC) File
= B3 Land plot properties
XL=  [3560193] Na= [35 Valueof [
Nb .| s m == — & K3 defined 7]
Yi=  [30.89980| MNo= [30 in PLGen
] - -
Soil profile: Solution mode
YL - Theory: 'Mindlin model w
Layerno.1-0 Layers:
| r r I v=ﬁ.4 !
, =
R I
1
i l Laﬂer no2-0 (@ Mutilayer - Staviidis method
1 1 v=04 22 . ;
1 XL e 1 = () Multi layer - Bowle's method
(O) Multi layer - Equivalent spring method
Depth Poisson's Young's
ratio modulus
5 04 200 Open Soil File Help
! : | Laﬁeg no.Jd-[
I_ 04 500 v=U. Save Soil Fil
: - E=2000 R About
30 03 2000
. Compute Soil Stiffness
Show text
< > | Fontsize: |10 Close

2- Run the PLCoreMan

3- Run the EHSPAK if soil exist
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Cairo University

4- Run the P-PPAK from PLCoreMan

E] BE4E-PLCoreMan D:\Fady\BE4E\NL\Practical Probl.. - X

File View

& LoadCs

[ Run Help
PLView (BE mesh editor tool)

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

EHSPAK
[ p-prak

PL.EXE (Linear solver)
| NLPAK (Nonlinear solve
Ready to start yo
~Check previous |
—Ensure that IRU|
case 1: LoadCasd PLDesign (RC design tool)

~Checking the exisTance or e SNy ITEaCT 080 CAsEToRer—"
case 1: LoadCase 1 has Sun$

PLPost (post-processing tool)

5- Load interaction effects input file
that can be created by:

P-PPAK manual
* Create automatically from Revit model

* User write it manually using the format presented in

6- Load $Soil$ file that can be created by
* Save it from EHSPAK
* User write it manually using the format
presented in EHSPAK manual
* Create automatically from Revit model

8 BE4E - P-PPAK =

File name: | D:\Fady\BE4E\NL\Practical Problem\Trial 2\2.LC

Interaction input fle:  [D \Fady\BE4E\NL\Practical Problem\Tral 2\input file L=35 div=151xt

Soil Properties file: D:\Fady\BE4E\NL\Practical Problem\Trial 2\$S0il$

Interaction Input and Solution log

D:\Fady\BE4E\NL\Practical Problem\Trial 2\input file L=35d
Poulos approach is used

All piles have same diameters

All piles have same length

Al piles have same division

Soil is neglected

Soil Properties log
Method 1is used.
Number of soil layers=1

Level of each layer from surface is
Layer 1Z=100

Piles Editor Run P-P

O X

Open (.LC) File

Browse

D:\Fady\BE4E\NL\Practical Problem\Trial 2\$S0il$

Close
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4. Foundation Package (FoutterenK)

(If the nonlinear analysis will be performed)

8- After finishing the P-PPAK run, open the pile editor to create the NLinput file

Structure of the NLInput file is presented in NLPAK user manual

Soil Properties file:

Interaction input and Solution log

| D:\Fady\BE4E\NL\Practical Problem\Trial 2\input file L=35 d
| Poulos approach is used
All piles have same diameters
| All piles have same length
| All piles have same division
[ Soil is neglected
| Starting
| PPinput copied successfuly
| Copied Soil Properties
| Starting LoadCase1 1/1
| LoadCase1 PPIDOTIN copied successfuly
| LoadCase1 - PPl.exe un successfully
| PLSMATKS 4 copied successfully
| Start reorder asm file of this loadcase
Asm file reorder finished for this loadcase
| All load cases are done
| Run succesful!

Piles Editor

D:\Fady\BE4E\NL\Practical Problem\Trial 2\$50i$ | 8|

Soil Propetties log

Method 1is used.

D:\Fady\BE4E\NL\Practical Problem\Trial 21§50l
Number of soil layers=1

Level of each layer from surface is:

Layer 12Z= 100

il BE4E - P-PPAK - o x ‘
File name: |D:\Fady\BE4E\NL\Practical Problem\Trial 212.LC | Open (LC) Fle
Interaction input file: | D:\Fady\BE4E\NL \Practical Problem\Trial 2\input file L=35 div=15xt I B

oyl Pile Editor

Full working load analysis Incremental failure analysis

[ Include soil nonlinearity

1 P‘l SPT'u 48

51937 %12P31%3 %562 ©27 ©158160220 20220820017

01 .591 4@1 7?1 -191 491 197 -‘81 T?i 2 '60'50"O~3 13 .91 497

O 216716013725” 15”103 10R 1° -ﬂoa-ﬂoﬁ O™ 2?13?@3?2-.

7*94 O. 0‘603BOT Q.. 0.0

178218208257 15916%bo1

66060°11893%67°22%9 ©17 5’20_91-9-"5’21&1_ 1
©73%10813811771 %56 C196208 21 PP 208 2192

01281386:°82 ©10213812P18818819P 238 19208
207158181

P88 289

9 490620460 13 063 O

7801831182 P1 P

80 81 21229

-

o out o 1591.5?15914?11953 150 Pa
v o 01581581698 50 @705

2 |800 400 R

T 1m0 |am 148168166745 %10 95 Vs

4 800 400 O15P16815914882%138

5 |800 400

6 |800 400 &

i — 1691621581811257°13278°

8 |800 400

9 |200 400

10 800 400

11 800 400

12 800 w 25 4
Constant pile working Quit [400

Constant pile load-settlement Quit

800

[ Export Nonlinear input file

QO OOOOOO OO
H?S—- 12465 28 91 77 74

223

Cairo University
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4. Foundation Package (FoutterenK)

Cairo University

9- Run the linear solver PL.exe

10- Run the nonlinear solver NLPAK

=) BE4E-PLCoreMan D:\Fady\BE4E\NL\Practical Probl.. —
File View | Run | Help
LoadC. 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
Ready to start yo
~Check previous PLPost (post-processing tool)
~Ensure that IRU _ _
case 1: LoadCase PLDesign (RC design tool)

~Checking the exiSranceorme Uy ITeaCTI0aT TATE Toger "
case 1: LoadCase1 has Srun§.
Original in file is copied

= BE4E-PLCoreMan D:\Fady\BE4E\NL\Practical Probl...

File View | Run | Help

LoadC. PLView (BE mesh editor tool)

PT cable calculator

PTUpdate (Post-Tensioning tool)
AutoCAD exporter

AutoCAD extractor

EHSPAK
P-PPAK

PL.EXE (Linear solver)

X

! NLPAK (Nonlinear solver)
~Ensure that IRU
case 1: LoadCase PLPost (post-processing tool)
~Checking the ex _ _
case 1: LoadCas¢ PLDesign (RC design tool)

Original in file is coprewr
load case no. 1: LoadCasel

The Srun$. is copied, case: LoadCase 1 will now start

Solution for: LoadCase 1 is completed

~PL solution is finished

Reloading the .LC file to update the solution status

-Check previous solutions via the .STT files

case no.1: LoadCase1 previously solved successfully

~Ensure that IRUNFlags in all .RUN files are 1

case 1: LoadCase1 IRUNFag=1

-Checking the existance of the Sun$. in each load case folder
case 1: LoadCase1 has Srun$.
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Cairo University

¢ User write it manually using the format presented in NLPAK user manual

11- Load the nonlinear input file
* Already created by pile editor, or

12- Choose your nonlinear approach:
* Full working load, or
Incremental failure analysis (Input number of increments)

a5} BE4E - NLPAK

File name: :D \Fady\BE4E\NL\Practical Problem\Tral 2\2.LC

Nonlinear input file D:\Fady\BE4E\NL\Practical Problem\Trial 2\nl

= O X

Open (.LC) File
Browse

Nonlinear analysis method Duncan method w

Nonlinear analysis approach:
(O Full working load analysis @® Incremental failure analysis

Summary and Nonlinear solution log

[NLinput file is copied A 49860

Total number of increments= |10

Load-Settlement Curve

Incremental nonlinear failure analysis is starting
~Starting analysis for loadcase LoadCase1

Original in file is copied 39883
PL exe run finished
Load cells added

1 file is copied at NL folder 29916
w file is copied at NL folder
ifile is copied at NL folder 19944

Diagnolization done
Increment additional load results are calculatec

PL exe run finished 9972
NL itterations 1_1_0 run is finished
PL exe run finished 0

NL itterations 2_1_0 run is finished 0
PL exe run finished
NL itterations 3_1_0 run is finished
Nonlinear tterations are finished
Results are accumulated
| Check failure done ¥

0038 0076 0114 0152 019

LoadCasel

A [ o

85 BE4E - NLPAK

File name jD \Fady\BE4E\NL\Practical Problem\Trial 2\2.LC

Nonlinear input file D:\Fady\BE4E\NL\Practical Problem\Trial 2\nl

= a X

Open (.LC) File
Browse

Nonilinear analysis method: Duncan method v
Nonlinear analysis approach
(O Full working load analysis ® Incremental failure analysis

Summary and Nonlinear solution log

NL #tterations 2_10_0run is firushed Al

Total number of increments= __1 0

Load-Settlement Curve

Nonlinear tterations are finished 64715
| Results are accumulated

Tension and beanng capacity checks done 51772
| Check failure done
| KINITIAL NEW IS CREATED

| Increment point printed 388239
| Increment remaining addttional load results are
| PL.exe run finished 25886

| NL itterations 1_10_0 run is finished
' PL.exe run finished

| NL tterations 2_10_0 run is finished 12943 1—
| Nonlinear itterations are finished

| Results are accumulated 0

| Tension and bearing capactty checks done 0
KINITIAL NEW IS CREATED

| Increment point printed

| ~Next increment will start

| ~Analysis of loadcase " LoadCase1 “is finished

| Noninear analysis is finished successfully Vv

0106 0212 0318 0424 053

LoadCasel

[ 10 o
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4. Foundation Package (FoutterenK)

13- Run PLPost to see your results

Cairo University

¥&J BE4E-PLPost - [2.LoadCase1-titl-Load]
oy File View Draw Action PlDesin Help

AC U EHS Q Re ﬁ '@. ‘i“ & H ‘ d ~ d d " d ~{ BCs Loads BCs Legend 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

N 399 99 D J 2 ] B NE 0 W s S R O O . ! O O D . Q O O @ 4D
400.006 e i g i

:gg gi; C‘ Q0 90 0 Q 0 0 Q Q 0 O 0 O O 0 0, O Q Q ﬁ) D

000 £

0

-_ 400.084
4001

Current Load Case: | LoadCasel

Piles failed in blue color
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13- Run PLPost to see your results

W File View Oow Action PlDesin  Help
AC UGS Re A&+ W& S RIFI# G L BCs Losds Boslegend Suppons Reactions Amembies Legend || Rec. Contous Gusd Comtour Mas/Min Drsw Stip
Guery Solve Results Mansger Paths Manager Sebct Caie PL Contrck Assembles Manages eams

78] BEAE-PLAost - [2LoadCase!-titl-Load)
W Fle View Daw Adicn Plein Help
AC D F WSO Re A&+ 81 o XSS F O BCs Losds BColegend Supports Resctions Assembiies [Legend | Rec. Contour Cuad. | Contour Max/Min Draw Strip

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

Courrent Losd Case: | LondCasel

Nonlinear bending moment M,, contours

|||||||

Current Load Case: | LoadCasel

Nonlinear settlement contours
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1- Generate piled raft model using Revit

T ERGIE)

Autodesk Revit 2015 -  Fady.rvt - 3D View: {3D} ‘D Type a keyword or phrase

PLPAK-Revit Link

PLCoreMan PLGen PLPost PLDesign ABOUT US = Analysis and Design Tool  Import Concrete Reinforcement

PLPAK Software

Project Browser - Fady.rvt

X Properties

Tall Building Package Link

=0 Views (all)
= Structural Plans
Level 1
= 3D Views
Analytical Model
{3D}

East

North

South

West
B Legends
Schedules/Quantities
Sheets (all)
&« 2] Families
i [@] Groups
=2 Rewvit Links

<

= Elevations (Building Eleve

>

3D View: {30} « | £8 Edit Type
Graphics Bl A
View Scale 1:100
Scale Value 1: 100
Detail Level

Medium

Parts Visibility  Show Original
Visibility/Graph... Edit..
Graphic Display... ﬂ_w

Identity Data s

View Template > |
ViewName (3D}
Dependency
Title on Sheet
ST L
Crop View

Crop Region Vi.. OJ

Annotation Crop (]

Independent

Section Box a

Rendering Setti... Edit.. |
Locked Orienta... !

Perspective d

Properties help Apply

CTck to select, TAB for alternates, CTRL adds, SHIFT unselects.

@ 3D View 5 <

=% "

v
1:100 B S GEFHEG 2 0 EZHG <

& o0 2| Main Model AR To

Cairo University



oundation Package (FOueewnK)

Revit analytical model

Autodesk Revit 2015 -  Fady.rvt - 3D View: Analytical Model

» | Type a keyword or phrase

PLCoreMan PLGen PLPost PLDesign ABOUT US

Analysis and Design Tool

Import Concrete Reinforcement

PLPAK-Revit Link

PLPAK Software Tall Building Package Link
Project Browser - Fady.rvt X Properties X =@% ~
20, Views (all)
= Structural Plans N
Level 1 @ 3D View ~
& 3D Views
Analytical Model 3D View: Analytical M. ~ | EB Edit Type
(30} Graphics &l A
= Elevations (Building Eleve View Scale - 100 i
;a:;h Sca\e‘ Value 1: 100 .
South Detail Level ~ Medium Q
West Parts ity ) Original | 2
Legends Visibility/Graph... Edit... ==
Schedules/Quantities Graphic Display.. Edit...
ED Sheets (all) Discipline Structural
2 Families i...By Discipline
[@] Groups Default Analysi... None
@ Revit Links Sun Path m]
dentity Data 5
View Template <None> E
View Name Analytical Model
Deper;dency 'Il';aapennerwt
Title on Sheet |
Crop View a
Crop Region Vi.. [J
Annotation Crap' m
Far Clip Active
Section Box O i [
Camera - "
Rendering Setti... Edit... E
Locked Orienta..
Perspective L] v v
< > |Properties help Apply 1:100 B X HRHE P o A < >
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & £ 0 B A Main Model T 45 & ¥ ' Fo

Cairo University
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4. Foundation Package (FoutterenK)

2- Open foundation only wizard from analysis and design PLPAK tool add-ins

H Autodesk Revit 2015 - Fady.rvt - 30 View: Analytical Model » |T;u:' a key hrase m’a Q8 ¥ 2 signin > SRR - X
Architecture  Structure Sy Insert A Analy Massing & Site  Collaborate  View Manage Add-Ins = PLPAK-Revit Link | Modify =
= w_u I . r -
SR L ER % @
PLCoreMan PLGen PLPost PLDesign ABOUT US || Analysis and Design Tool | Import Concrete Reinforcement
PLPAK Software Tall Building Wizard ilding Package Link
ﬁoundat\'oﬁ_uorrrj_ly___ »
Project Browser - Fady.rvt X Properties Whole Buill =@ % N
— Foundation Only
. Views (all) Single flookerpore _
1 Sm:iueza: Plans ﬁ}a 3D| Dynamics i -
= 3D Views Stages of Construction
Analytical Model 3D View: Analytical M | B Edit Type . |
{30} Graphics A A TT1
= Elevations (Building Eleve View Scale 1:100
East - - T |
North alue 1: 1100 HHLLI )
South Detail Level Medium
West Parts Visibility | Show Original
Legends Visibility/Graph... Edit...
B Schedules/Quantities Graphic Display... Edit...
Sheets (all) Discipline Structural
2] Families Show Hidden Li... By Discipline
#- [ Groups Default Analysi.. None
so Revit Links Sun Path 0O
Identity Data A
View Template <None>
View Name Analytical Model
dency In ndent
Title on Sheet
Extents b
Crop View [m
Crop Region Vi... [J
Annotation Crop [J
Far Clip Active | | | |
Section Box O Lo 4l " H T | LT |
Camera % b N ‘[|| it
Rendering Setti... Edit... I L
~ v
< > |Properties help Apply 1:100 E A% GO MEHEB W o @E & < >
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & 0 Mode ¥ 5 B % To

Cairo University
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3- Browse the PLPAK folder path (if not the default C:\program files\PLPAK)

E.v Autodesk Revit 2015 -  Fady.rvt - 3D View: Analytical Model P[-‘ncxm o
Architecture  Structure  Systems  Insert  Annotate  Analyze Massing & Site  Collaborate  View  Manage  Add-lns = PLPAK-Revit Link | Modify =18

|48 & & fr £ signin X @ -

PLPAK Software Tall Building Package Link
= Browse For Folder X
Project Browser - Fady.rvt x = @K "
The following is the process fol |
@, Views (all) and design of a piled-raftfouni  Select PLPAK Folder Directory |
S8I. Follow, the steps below si 1 T
& Structural Plans Feize: [0 - T B
Level 1 1- Export textfiles for PLPAK, : . T
~
3D Views Export Textfiles zgl(:E |
= I T A LI}
Analytical Model 2- Convertand create all BEFILE -t T
(3D} v PLPAK L
- Elevations (Building Eleve DFLC h l
East 3 Solve raftincluding linear/nan OpenGL L HLLLL
North PLDesign
South
4 Postprocess with ether PLPO)! Stages
West 5
Legends emp v
~ < >
B8 Schedules/Quantities 5- Show reinforcement detailing..
[E3 Sheets (all)
&2 Families Make New Folder 0K Cancel
@-[@] Groups e e e - —
=5 Revit Links Sun Path O
Identity Data &
View Template
View Name
Title on Sheet
Extents A
Crop View O
Crop Region Vi.. [J
Annotation Crop [J
« ve HITHI |
Section Box a M‘ ‘ Hl I|‘ ‘.I I LI |
Camera # ! L ST | i ! !
| I
Rendering Setti... Edit... ‘
v
v
< > |Properties help 1:100 DA% GOHHRBHBBP o @M & < >

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. o0 M Main Mode P &% R Fo
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4. Foundation Package (FoutterenK)

4- Export text files, and browse the problem folder (after defined the piles and soil divisions)

E - Autodesk Revit 2015 - Fady.rvt - 3D View: Analytical Model 0
Architecture _ Strlicture  Systems _Insert  Annotate  Analyze  Massing &:Site Collaborate  View  Manage  Add-Ins | PLPAK-Revitlink | Modify (=)=

8 & A Dson X B-

PLPAK Software Tall Building Package Link
o Browse For Folder X
Project Browser - Fady.rvt x .
The following is the process fo |
& 10, Views (all) and design of a piled-raftfoun{ ~Get Exported Files Directory Browse
58I Follow, the steps below s = = g T T T
Structural Plans iz 1 1 m - T2
Level 1 1- Export text files for PLPAK. = T [
~
3D Views Expon Texfiles Magel3 F i
i Model3-2 i
Analytical Model 2- Convert and create all BEFILE R -1 ™
{30} Practical Problem
= Elevations (Building Eleve iR Practical Problem Revi L
East 3- Solve raft including linear/non| print screens for SOILP: J_“ |
North Packages
South
West 4 Postprocess with either PLPO ’ Packages-setup
E Legends : > Softlock protection code o,
. < >
B Schedules/Quantities 5- Show reinforcement detailing. ——
Sheets (all)
&2 Families F 3 Make New Folder Cancel
= [2] Groups S — — N
== Revit Links Sun Path im)
Identity Data £
View Template <None>
View Name Analytical Model
€, denc Independent
Title on Sheet
Extents :
Crop View O
Crop Region Vi... [
Annotation Crop [J
Far Clip Active I
= | | |
SectionBox  |[J | 1] ST T I W
Ie 3 | \ H 1 H T I \‘I i
amera | | Il “I |
Rendering Setti... Edit... .
ve v
< s |Properties help 1:100 EA & KOG RHAE P 0 Gl & <

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

Cairo University
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Exporting text files done

Autodesk Revit 2015 - Fady.rvt - 3D View: Analytical Model b | Type a keyword or phrase a0 8 A 2 signin X @ - - o X
PLPAK-Revit Link

e e
' d
PLPAK Software | Tall Building Package Link
2rr | |
Project Browser - Fady.rvt X | o . Browse for Installation Folder =@ A
The following is the process for anah

B8, Views (all) and design of a piled-raft foundation including ‘ T

4 Structural PI SEl. Follow, the steps below
ructural Flans Pile mesh size: |1 m Soil mesh size: Elm

Level 1 1-Exporttext files far PLPAK.
: FRONT [P
Snsytica oo 2- Convert and create all BEFILES. - }
3D} Creste BEFILES Done
B ERIE ] o

= Elevations (Building Eleve ‘

East 3-Solve raft including linear/nonlinear SSI. HEL L i | | I

North P FEUT R Al ElE liniasnuntl (e

South - . g

4- Postprocess with either PLPOST or PLDesign.

West =

Legends PGt PlIesan _.f‘

[ Schedules/Quantities
Sheets (all)
w 2] Families Eetirmic Eevt
@ [@ Groups

5- Show reinforcement detailing.

=2 Revit Links Sun Path : O

Identity Data &

View Template <None>
View Name Analytical Model
Dependency Independent ]
Title on Sheet

e P
Crop View O
Crop Region Vi.. O

Section Box 0 i 1 |

Camera 8
Rendering Setti... Edit...
Locked Orienta...

Perspective v
< > |Properties help Apply 1:10 B A% GGREGBY o A D < >
Click to select, TAB for altemates, CTRL adds, SHIFT unselects. i £ 0 | B Main Model ¥ &3 K %To
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oundation Package (FOurteren)
S- Create BEFiles

g File View Tools Define Help

=]
Materials Load Cases Modelinfo Pointstable = ) =7 d _jQ Multi-BE-files BE-files DXF TBpak Re i QQ'P&M Coordinates Divisions Loads §J 3D View Arch Axes
End Mid Grid Nearest Points - BE Model KcCalc. Run tS;ect Edit Draw Segments Points Beams

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

PLGEN

The Multi-BEfile converter has completed 1 floors correctly and

exported them back to their paths!

oL

X

00 Column Loads

OLoad Patches 0/0Walloads || 0/ 0'Wall Suppors || 0/ 0 Sod Supports | 0Load Assembiies || 0 Wall Assembiies

umns || 0/08eams ||0/0U

Model Summary 0/ 0Undefrea 0/0

Cairo University
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Cairo University

6- Run foundation analysis (open the PLCoreMan automatically)

M Architecture  Structure  Systems

PLCoreMan PLGen PLPost PLDesign ABOUT US

PLPAK Software

Project Browser - Fady.rvt x

510, Views (all)
Structural Plans
Level 1
= 3D Views
Analytical Model
{30}
= Elevations (Building Elev:
East
North
South
West
 Legends
2 Schedules/Quantities
[£1 Sheets (all)
+ 2] Families
+-[@ Groups
& Revit Links

< >

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

Autodesk Revit 2015 - Fady.rvt - 3D View: Analytical Model » |EE Q & % L signin 2 (T
insert Annotate  Analyze  Massing & Site  Collaborate  View Manage  Add-ins | PLPAK-Revit Link Mbd:ty
T W W_W / e )
- ! @
Analysis and Design Tool  Im| =] pgag-pLCoreMan D:\Fady\BEAE\NL\Practical Probl.,  — X
Tall Building B File View Run Help L
& & DL1
L @R~
The following is the process for analysis L 1 W%
and design of a piled-raft foundation including
S5, Follow, the steps below sequentially.
1- Export text files for PLPAK.
Export Textfiles
2- Convert and create all BEFILEs
Create BEFILES
3-Solve raftincluding linear/nonlinear 551
Run Foundation An i
! Snifoinciston snehes Ready to start your analysis..
4- Postprocess with either PLPOST or PLDesian. ~Check previous solutions via the STT files
~Ensure that IRUNFlags in all RUN files are 1
case 1: DL1 IRUNRag=1
case 2: LL1 IRUNFag=1
5- Show reinforcement detailing. ~Checking the existance of the Srun$. in each load case folder
case 1: DL1 has $run$
case 2: LL1 has Sun$
T ——— —
Sun Path O
Identity Data e
View Template ~ <None>
View Name Analytical Model
D lenc Ind t | TTTTTTTT i
Title on Sheet
Extents 8
Crop View O
Crop Region Vi.. [
Annotation Crop [
kol i | LTH | )
Section Box O N il I | H |
[ U | | Hi T
Camera i ! | b | "‘u o
Rendering Setti. Edit... !
t v
v
Properties help Apply 1:100 PR IXGHABBEY ¢ BE G < 2
T ) o2k & O o
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4. Foundation Package (FoutterenK) Cairo University

Can open the Gen model of the piled raft from the raft folder (extracted from Revit)

Practical Problem Revit

T New item *

I a5y access -

New

This PC New Volume (| E NL > Practical Problem Revit

W Name

W Overall Structure Files / File folder
W Raft_Floor_ID_300420 9/1/2019 6:33 PM File foider

B sMats Date created: 9/1/2019 6:33 PM

W $SHEARARE SEne

B 1png Files: SDROPSDISC1S, $S0il$, AColumns.txt

B 2png

B 3png

B woE
B 5png

B used -PLiGen - [Geometry) o x
B spng e View Tooks Define Help -8 x
Drophe p il 226 K Matesisls Losd Coses Modelinfo Pointstable | ) (5 b - (O Multi-BE-files BE-files DXF TBpak Re or CFiE] o+ BAX coordinstes Divisions Losds )30 View Arch dues

Del Dupl. @@ Move Copy Amay Motch Wall Assembly Load Assembly GrabCG -~ End Mid Grid Nearest Points  BfModel KCalc. Run [Select|Edit Deaw Segments Points Beams

L [ [
9 DL1 File
B OFLLt 6 LL1 File L3 [ ]

B FloorsDirectori / o
B GenDirectoriestx 5:33 t B . . .
B GenNames.tx 12019 : T KB . .

W wcust / y <

B Logxt J ) r 8 ® ® [ ]

B NodalForcenat

B StructureViConne y. ex . .

1 item select;

1 vt Adsemins | 896593 LY
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. Foundation Package (FouneeK) Cairo University

7- Run EHSPAK

" Autodesk Revit 2015 - Fady.vt - 3D View: (30} ] e 28 S £ ¥ L signin S T - =] b3
b L) i B Manage " AddHnsT| PLPAK-Revit Link Hﬁm =2 : - i
liation Fi
E The:w“w"g {4 tha piacess for anslvele Browse for Installation Folder
design of & piled-raft foundation indluding Browse
PLCo| Ss: Follow, the steps below — :
{1-Exporttedfilel = BE4E-PLCoreMan Di\Fady\BE4E\NL\Practical Probl - b3
File View [ R Hel L
2 Commtong e P!.Vep{ﬂim h editor taol) i
e J=pL1 o g e =948
5 Snmmﬂmﬁﬂ LL1 PT cable calculator
‘I PTUpdate (Post-Tensioning tool) .
ul REE 2 .
|4 Pasacess AutoCAD expocter Autodesk Revit 2015 - Fady.rvt - 3D View: (30} " o - o x
. AutoCAD extractor I = W Manage  Add: PLPAK-Revit Link | Mogify iy =
- |5 Show reinforc] l BEVAK | L} Browse for ider |
| P-PPAK The follwing is the process for analysis ;
and design of a piled-raft foundstion inclucing £ BE4E - EHSPAK - [m} X {
PLEEQ P PLCo| S, Follow. the staps below sequentally. L =
EXE (Linear sohves] = = e e e —
T s 1-Exporttatiel ] ; ; | Fename: |'D:\Fady\BE4E\NL\Practical Problem Revit\Rat_Floor_ID_300420\Rocr_ID_300420.C" | [ Open (LC) Fle k
| (Nonlinesr solves
West Ready to start yo! E | Land plot properties )
[ Legends Chedk pevica | PLPost (post-processing tocl) | el e New S i) | Help 1. J I e L | ] M= | :-;ue{l 07
[ Schedules/QU g 1. DLTIRUE  PLDesign (RC design tool) | lprojec J&DL1 " . = ] M= in PLGen =15
ED Sheets (all)  |case 2. LL1 IRUNrgeT | LL1 = |
& &1 Families mﬁmm:edm Sun§. in each load case folder 7 13- Solve raftinc = Sol profie: Sohiion mods
ol Groups case 2 LL1 has San$ | YL Theory [Steinbronner model
s Revit Links P 2
T]= = g
® Singie layer
= |5~ Show rsinforcy = = w
T O STEeT | } XL }
Extents = f::s'th e e Na
y 1o start your ySiS. | e .
Crop View 4 B Legends | -Check previous soktions via the STT fies Depth Poisson's Young's
Crop Region Vi.. O ~Ensure that IRUNRags in al RUN fies are 1 ratio modulus
B Schedules/Qu 1: DL1 IRUNFag=1
Annotation Crop O - - o [
ot P ED Sheets (all)  [case 2 LL1 IRUNFag=1 -
Far Clip Active + 9 Families ~Checking the existance of the Suns. in each load case f|
5 case 1: DL1has Sun$
SectionBox__|[] # k& Groups case 2 LLT has SunS.
Camera 3, @ RevitLinks | Original in file is copied
Rendering Setti... Edit... L
k 0 < >
34 I
< 5 |Properties help 1:100
Click to select. TAB for alternates. CTRL adds. SHIFT unselects. TTOEUITSTIeeT
Extents %
Crop View =]
Crop Region Vi... [J
Annotation Crop [J
SectionBox [
Camera b )
Rendering Setti... Edit...
L { O
- : - L
< s |Propertieshelp Apply 1100 D@ GGEREAL s RE G < >

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. it i




. Foundation Package (FouneeK)
Browse $Soil$ in piled raft folder (automatically extracted from Revit)

~| Autodesk Revit 2015 - Fady.rvt - 3D View: {3D} 3 I'
| - . i W ManageAdd-ine| PLPAK-Revitlink | Madify ()=

Cairo University

a keywe

a8 2 &5 % 2 signin - X - - X

8 ; Browse for Installation Folder
E The following is the process for analysis .

and design of a piled-raft foundation including T
PLCol 33l Follow, the steps below sequentially. .

} B
1-Exporttextfile; = I} == Open

File View Run Help €« => v 1 l Practical Problem Revit Raft_Floor_ID_300420
2-Convertend ¢ 4

Projec c‘@ DL1

Organize v New folder

=8 *
e 3-Solve raﬂmd(‘ Ll“1 This PC Name
s is PC
Rus
" WP 3D Objects B ou
- 4-Postprocess . LL1
| & A360 Drive 3
1 1 M Desitop B SDROPSDISC1S 9/1/2 PM
. |5 Show reinforey =y B ssoils 9/1/2019 6:37 PM
e B Acolui Type: File 9/1/2019 '1
ownloads B Awall ¢ Size: 89 bytes
South sic . Beams._Date modified: 9
West Ready to start your analysis " E
B Legends | <Check previous solutions via the .STT files B Pictures B Column load.txt
= Schedul | ~Ensure that IRUNFags in al RUN files are 1 ¢ Videos . Columns.bct
chedules/Qui cage 1: DL1 IRUNFag=1 ,
D Sheets (all) | case 2: LL1 IRUNFlag=1 = Local Dick B Columns-1.6xt
1 2 Famili ~Checking the existance of the $un$. in each load case fi Nodes te
&) Families | ias T~ DL1hia $1nt. = New Volume (0: B ConnectedNodes.txt
2 [&] Groups |case 2: LL1 has SunS. B 0rops
&= Revit Links  |Onginal in file is copied o Network
File name: | $Soil§
TIUE U Sneet
Extents e
Crop View
Crop Region Vi... [J
Annotation Crop [J
Section Box O
Camera 8
Rendering Setti... | Edit...
€ B4 V)
< > |Properties help pply 1:100 B @ A& BB o &G < >
Click to select, TAB for alternates, CTRL adds, SHIET unselects. & 0 @2 TSSO TFo
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. Foundation Package (FouneeK)

8- Run P-PPAK

Autodesk Revit 2015 -

Fady.rvt - 3D View: (3D}

48 & & ¥ 2 signin

. |

P

-

and design of a piled-raft foundation including |
alhy. -

PLCol 351 Follow, the

1- Exporttextfiled

2-Convertand o

q

15 solve raftincl]

Rur

= 4-Postprocess v

= 5 Show reinforct

South
West
[ Legends

Sheets (all)
w2 Families
s [@) Groups
== Revit Links

<

Browse for Installation Folder

The following is the process for analysis

steps helow seq ;

File View Run Help

DL1
LL1

Ready to start your analysis
~Check previous solutions via the .STT files
~Ensure that IRUNFlags in all RUN files are 1

B Schedules/Qu{ .3ee 1. DL1 IRUNRag=1

case 2: LL1 IRUNFag=1

~Checking the existance of the Srun$. in each load case folder
case 1: DL1 has Srun$

case 2. LL1 has Sun$

Original in file is copied

T o Sreer

Extents " " 5
Crop View
Crop Region Vi.. []
Annotation Crop [
Far Clip Active
Section Box O

Camera

Rendering Setti... __Edit.,

L

» |Properties help

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

: 100

Browse

v Manage Add-ins |

__}d its soil para|

il BE4E - P-PPAK - ] e ="
File name: ;D.'\Fady \BE4E\NL\Practical Problem Revit\Raft_Floor_ID_300420"\Foor_ID_300420.L.C | Open ( LC) File
Interaction input file: Browse .
-,
Soil Properties file:
Interaction Input and Solution log Soil Properties log
|
Piles Editor
v
>

Bk *ORFHEY ¢ 66 <

&

N o )

Cairo University
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. Foundation Package (FouneeK) Cairo University

Browse PPInput and $Soil$ in piled raft folder (automatically extracted from Revit)

- Autodesk Revit 2015 - Fady.nvt - 3D View: {30} B phrase |28 & & ¥ 2 signin - X @) = %
g — lNiEnageAGETRSY PLPAK-Revit Link | Modify. (=) -

-3

= - Browse for Installation Folder
E The following is the process for analysis J

and design of & piled-raft foundation including | ] Browse
PLCol SSI. Follow, the steps below seq %

1- Export textfile: =

File View Run Help ;

:\Id its soil para|
DL1

2- Convertand o

Projec

=@ % A
5.0, &
.3 Solve rahinch LL1
Rur,
54 Postprocessy > v 4 l Practical Problem Revit Raft_Floor_ID_300420
|
| Organize ~ New folder
§- Show reinforci - This pC Name
P 30 Objects B Opening.txt 9 96 v Text Document
South & A360 Drive B PLSMATKS.-4 9/1/2019 6:39 PNV -4 File
West | Ready to start your analysis... . PPInput 9/1/2019 637 PM File
Legends ~Check previous solutions via the .STT files M Desktop I
~Ensure that IRUNFlags in all .RUN files are 1 B seb.aot — TOM Text Docum
£ Schedules/Qui ... i - I Documents = JPE TR =
case 1: DL1 IRUNRag=1 B soil supporst.ixt Size: 8.05KB IV Text Document
ED Sheets (all)  |case 2: LL1 IRUNFag=1 Deviminads i i
©- 2 Families ~Checking the existance of the Srun$. in each load case folder SRR l Soil supports.txt Date modified: 2 FM ) t Document
=3 case 1: DL1has Sun$ Ricrac -
@ [@ Groups cass 2 111 has Snun$ Music B Wall load assembly.txt
=5 Revit Links Original in file is copied B3 Pictures . Wall load.txt
# Videos l Wall support assembly.txt
= Local Disk (C:) B Wall supports.txt
— ‘ Wall supperts-1.txt
== New Volume (D: . ; =P :
. Warping Wall.txt
1““‘!'0"-}.115.{5.!_ ._ I —'\ Network
Extents g
Crop View File name: | PPinput
Crop Region Vi... [J
Annotation Crop (]
Section Box O
Camera &
Rendering Setti.... Edit...
v
v
< » |Properties help \pply 1:100 B F XGHEHRB R o & < >
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & 0 O )
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. Foundation Package (FouneeK)
9- Open the pile editor

” Autodesk Revit 2015 - Fady.rvt - 3D View: {30} b [1ype a key a8 2 & % 2 signin X @ - - X
& . M. Manage  Add-ins | PLPAK-RevitLink | Modif
; The following is the process for analysis b T >
and design of a piled-raft foundation including | Browse
PLCol SSI. Follow. the steps below sequentially = —
1- Exporttextfiles = 3 I {
i e Viswi Ao tHelo |
2-Convertand o | E
Projed d DL 1 = Pile Editor = ] X —@2 A
318 4 LLA .
i|3-Solve "ﬁﬂ‘”d'i Full working load analysis  Incremental faiure analysis _:”_00420 IC | |Open(LO)Fe
RMI’: o, { : ¥
O Nonlinear ] APPinput Browse -4
=14-Postprocess ¥ [] include soil nonlinearty r
| B _ g a q |
o out Kintial O O |
= 5 Show reinforct : - = a5 r k] W Browse
0 , W
2 0 o S ) Q Qg ;rdPruperlbes og
South 3 0 Q. Q. Q, L
West Ready to| 3 0 b N 25 Qs Q2 fical Problem Revit\Raft_Floor_ID_3!
~Check pt
E Legends ~Enean il 5 0 QT O«'E Q3 QS Q1 Q3 purface is:
= Schedules/Qui 566 1. |
ED Sheets (all)  |case 2 L{ 6 0 o} QT Qw Qs Qw Q1
@ & Families ;g:’:%k‘gfl 7 0 Q3
# [l Groups case 2. LY 8 0 QB QT QT Q2 Q‘;" O.C' Q-i Q
&5 Revit Links Original in|
s 0 Q QE Q, Qz Qe E% C& Q
10 0
0 - % % 9 % &% % & G
&)
e bl % 2 2 9% 9 9 99
QP& S G X QG b
Constant pile load-settlement Quit | Q,‘ Q Q QJ Qﬂ Q,Cl QZ Q | Run P-P Close
QR QU QG Q¥R ] Q|
Export Nonlinear input file Close 3
4
Rendering Setti...| Edit™ I B
7_ _ A4
v
< > |Properties help Apply 1:100 EFG G EHB2 o a&EE < >

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & 0 M Main Mode 25 5h OF % T
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. Foundation Package (FoutiesK)

Extract the NLinput file

Autodesk Revit 2015 - Fady.rvt - 3D View: {3D} |gg 8 ¢ L signin -x 3 - - %
& Piled-Raf R Nianage T AGGARSY PLPAK-Revit Link | |
8
The following is the process for analysis ?rowee feinsaeton ader - |
and design of a piled-raft foundation including | Browse
PLCol S| Follow, the steps below sequentially. = z =
1—Expunle:dllleg =y P
File View Run Help L — | |
2 Convertand o Mlite enil naral )
proes TR : —om
= | ]
o & LL1 | —
f e Full working load analysis Incremental failure analysis 3004201C | | Open (LC) Fle
Rur | =
S [ Include soil nonlinearity \PPinput Browse L
4-Postprocess y — B
| Pl | o Qworkin, - i il
| - D
=15~ Show reinforct > - 600 300 .
2 |goo 200 \sSoils Browse
3 600 300 ¥l Properties log
South | 4 600 200 . |
West Ready to ~ tical Problem Revit\Raft_Floor_ID_3! |
aends EnsuCk FI); : ‘GOO g 2 surface is I
m Schedules/Qui . e 'E[EDI 6 600 300
ShEt?FS (all) |case2:LL 7 600 300 Q1 Q‘; Q1 Qg Non-linear input file exported successfully
i9-B0 Families case 1 Eﬁ [s [e00 [300
& [@ Groups case 2- LI o P s Q3 Q? Q1 Q2
== Revit Links Original in
10 600 |30 Qe QG O Q I
11 600 300 Q Q
s = % Q% Q 9% QG Q Q O
| v
= | 9 @ 9 O 9 O % 9
— Soil bearing capacity
— Q i t
e G B G % G G 9 Q —
Constant pile working Quit 300 Q'»5 O q O'-i qT qa QZ Q‘- I
Constant pie load-settlement Quit | 600 QB O_u QS Qg C)sg Q: QO Q5
[ Export Noninearinput fie | Close | B
Rendering Setti... Edit™ (, /
Locked Orienta i
Perspecti hd >
< > [Properties help 1:100 B Fx GO RFHBER s E S < >
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & £ M \Main Mode B 4% 8 ¥ M So
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Cairo University

10- Run the lmear solver PL.exe

Autodesk Revit 2015 Fady.rvt - 3D View: (3D} ¢ G keyword or phras

=

(]
E The following is the process for analysis

and design of a piled-raft foundation including |

PiCo| 55l Follow, the steps below sequentially.

=

S Dseon X O~ 0 X

PLPAK-Revit Link

Browse for Installation Folder

| Browse

11~ Export text file!

|2- Convertand g —

(e

=1 {4 Postprocess.

E] BE4E-PLCoreMan D:\Fady\BE4E\NL\Practical Probl...

File View Run Help

d its soil para

LL1

=@ "

FRONT |26

&1 |5~ Show reinforcy

South ™|

West
@ Legends
Schedules/Qu
Sheets (all)
B Families
= [@] Groups
=& Revit Links

<

The Srun$. is copied, case: DL1 will now start
Solution for: DL1 ts complated
load case no. 2 LL1
The Srun$. is copied, case: LL1 will now start
Solution for: LL1 is completed
~PL sohion is finished
Reloading the _LC file to update the solution status
~Check previous sohttions via the .STT fies
case no.1: DL previously solved
case no.2: LL1 previously solved successfuly
~Ensure that IRUNRags in al RUN files are 1
case 1: DL1 IRUNRag=1
case 2: LL1 IRUNRag=1

the existance of the SrunS. in each load case folder
case 1: DL1 has Sun§
case 2: LL1 has Sun$

=] BE4E-PLCoreMan DAFady\BE4E\NL\Practical Probl...

File View | Run | Help

T O IneeT
Extents =
Crop View %]
Crop Region Vi.. [J
Annotation Crop [J
Far Clip Active
Section Box 0O

Camera 2
Rendering Setti... Edit...
locked Orienta.. ||
Perspective 22
> |Properties help Apply

PLView (BE mesh editor tool)
E LL1 PT cable calculator
PTUpdate (Post-Tensioning tool)
AutoCAD exporter
. AutoCAD extractor
EHSPAK
P-PPAK
PL.EXE (Linear solver)
| MNLPAK (Nonlinear solver)
Ready to start yol
~Check previous PLPost (post-processing tool)
—Ensure that IRU
case 1: DL1IRUN PLDesign (RC design tool)
case 2: LL1 IRUNr=g

1:0100 B &L EHEE? a8 & ¢ —Chedmgtheenqanoedme&uns in each load case folder

Click to select, TAB for

CTRL adds, SHIFT unselects.

& e =N Main Model case 1: DL1 has $un$

case 2: LL1 has $un$
Original in file is copled




oundation Package (FoumenexK)

11- Run the nonlinear solver NLPAK

Autodesk Revit 2015 - Fady.rvt - 3D View: {3D} Ib Type a keyword or phrase
v M Add-lns | PLPAK-Revit Link [ o

s
Browse for Installation Faldaer

=3
E The following is the process for analysis

PLC and design of a pilec-raft foundation including | Browse
0| S8 Follow. the steps belaw sequentially. — =
1-Exporttextfilel =] BE4E-PLCoreMan Di\Fady\BE4E\NL\Practical Probl.. —— X
! E —
L Run | Help B
2- Convertand o 5"LV' = R Gl S —— :dltssullpala
Proi C iew (BE mesh editor tool) i ] @R A
‘a — L
B o minal) LL1 PT cable calculator ||| ||I |I I |
B E PTUpdate (Post-Tensioning tool)
i
AutoCAD exporter I = -
= 4- Postprocess
AutoCAD extractor FRONT |76
] EHSPAK
= 5- Show reinforct
: P-PPAK
PL.EXE (Linear solver)
S | [ NLPAK (Nenlinear solver) | ‘
West The SunS. is ~
Legends Solution for: DL1 PLPost {(post-processing tool)
load case no. 2:
B Schedules/Qu{ The snns is cof PLDesign (RC design tool)
ED Sheets (all) Salution for: LL1 I
o ili ~PL solution is finished
mE Familles o oading the .LC fie to updats the sckuion status
@ fa Groups ~Check previous solutions via the STT files
s2 Revit Links | case no.1: DL1 previously solved successfully
case no.2: LL1 previously solved successfully
~Ensure that IRUNFlags in all .RUN files are 1
case 1: DL1 IRUNRag=1
case 2 LL1IRUNAag=1
~Checking the existance of the Srun$. in each load case folder
case 1: DL1 has $un$
case 2: LL1 has Sun$. v
T OITSTeeT— ™
Extents )
Crop View
Crop Region Vi...
Annotation Crop (]
Far Clip Activ
Section Box
Camera A
Rendering Se |
Locked Orien |
Perspective v
< > |Properties help Apply 1:100 B G FHmE® o & <
& L0 @ M| Main Model WwaRINN ?:0

Click to select, TAB for alternates, CTRL adds, SHIFT unselects,
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oundation Package (FOutte=wxiK)

Browse NLinput in PLPAK folder (extracted from pile editor)
|38 S 5 % 2 signin

Autodesk Revit 2015-  Fady.rvt - 3D View: {3D}

| @

]
é The following is the process for analysis

: and design of a piled-raft foundation including
PLCo| SSI. Follow, the staps below saquentially.

1- Exporttextfiles

2-Convertand g
Projec d

=9/ 3. golve raftingll

Rur

=44 Puslpmcess*

= 5 Show reinforce

South
West
2 Legends
= Schedules/Qui
ED Sheets (all)
-2 Families
=@ Groups
=2 Revit Links

<

g
File View Run Help

DL1
LL1

The SrunS$. is copied, case: DL1 will now start
Solution for: DL1 is completed

load case no. 2: LL1

The Sruns$. is copied, case: LL1 will now start
Salution for: LL1 is completed

~PL solution is finished

Reloading the .LC file to update the solution status

~Check previous solutions via the STT files
case no.1: DL1 previously solved successfully
case no.2: LL1 previously solved successfully
~Ensure that [RUNFlags in all . RUN files are 1
case 1: DL1IRUNRag=1

case 2: LL1 IRUNAag=1

-Checking the existance of the Srun$. in each load case folder

case 1: DL1 has Sun$

case 2: LL1has Sun$
TIEOMsneer

Extents
Crop View
Crop Region Vi.. [J
Annotation Crop [J

Section Box O
Camera

Rel

Pers

> |Properties heip

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. ]

Browse for Installation Folder

Edit...

Browse

I
1d its soil para|

W ManageAddcins | PLPAK-RevitLink | Medify

DIF' ea

@) ~ = o X

> v $ . Local Disk (C:) Program Files PLPAK

Organize « New folder

N 3D Objects

B Documents
Downloads
Music

B Pictures

£ Videos

= Local Disk (C:)

== New Volume (D:

W Network

Name

. nbs.txt

B Nunput

I NLPAK.exe

@Bl NLPAK.exe.config

B NLPAK.pdb

I NLPAK.vshost.exe
host.exe.config
host.exe.manifest

B NLPAKxmi

(] NLPAKT.exe

B8 NLPAKfinal still nr not comrect.exe

File name: | NLInput

1:100 B G EFEHEBY ¢ & <

5714/ 7PM
9/1/2019 6:51 PM

Text Document

File

Application
iguratio,

am Debug D...

Application

(BHCE|

=R "

T HEHENTo

Cairo University
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S

12- Choose your nonlinear approach: Full working load, or Incremental failure analy
(Input number of increments)

s Autodesk Revit 2015 - Fady.rvt - 3D View: {3D) |9@, Oy & 7% 2 signin i SeR = o X
i v Manage Inst PLPAK-Revit Link |\ Me
2| llation F
E The following is the process for analysis e
and design of a piled-raft foundation including Browse
PLCol 531, Follow, the steps below sequentially. . — — |
1-Exporttex filed = 4 E t I
: i L
2-Convertand o He; Yew e Ad its soil para
Prajec CI DL1 [ > =@ = A
= 1 L1 85 BE4E - NLPAK = O %
-3 Solve rattincl{ x
= E File name: |D:\Fady\BE4E\NL'\Practical Problem Revit\Raft_Foor_ID_300420\Foor_|D_300420.LC Open (LC) File
i
51 4-Postprocess | Nonlinear input file C:\Program Files\PLPAK\NLInput | Browse .
|
i Nonlinear analysis method | Duncan method v i
=5~ Show reinforcy Nonlinear analysis approach
O Full working load analysis ® Incremental faiure analysis Total number of increments= (10|
South Summary and Nonlinear solution log Load-Settlement Curve
West The $run$. is copied, case: DL1 will now stat 120
[ Legends Solution for: DL1 is completed
= | load case no. 2:LL1 %
Schedules/Qui The snns. is copied, case: LLT will now start
EN Sheets (all) Solution for: LL1 is completed
5 @ ; ~PL solution is finished 72
fﬂ Famibes Reloading the LC file to update the solution status
+ [ Groups ~Check previous solutions viathe STT files
o Revit Links  |case no.1: DL1 previously solved successhully 48
case no.2: LL1 previously solved successfully
~Ensure that IRUNFlags in all RUN files are 1 24
case 1: DL1 IRUNRag=1
case 2: LL1 IRUNAag=1 0
~Checking the existance of the $run$. in each load case folder
case 1: DL1 has Srun$ 0 0.12 0.24 0.36 048 06
lcase 2: LL1 has SrunS _ 1
TIIEOITSTIEET — LSC
Extents R
Crop View %]
Crop Region Vi... |1
Annatation Crop [
Section Box )
Camera L ’i
Rendering Setti... Edit... o
Orienta..
e v
v
< > |Properties help 1:10 E@E GGEHEBY o &G < >
P = R N T

Click to select, TAB for alternates. CTRL adds. SHIFT unselects. & 0
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13- Run the solver

= — . Browse for Installation Folder
The following is the process for analysis

and design of a piled-raft foundation including
PLCo| 38l Follow, the steps below sequentially.

1-Export textfilet )

File View Run Help

E
2- Cunvenandr.‘i DL1

Projed
) LL1
= 5- Show reinforcy
South
West The SrunS. is copied. case: DL will now start
[ Legends Solution for: DL1is completed
M Schedul load case no. 2: LL1
chedules/Qu{ The suns. is copied, case: LL1 will now start
[@ Sheets (all) Solution for- LL1 is completed
&2 Famili ~PL solution is finished
=1 Families Reloading the .LC file to update the solution status
s [o] Groups ~Check previous solutions via the STT files
&5 Revit Links case no.1: DL1 previously solved successfully
case no.2: LL1 previously solved successfully
~Ensure that IRUNFags in all RUN files are 1
case 1: DL1 IRUNFag=1
case 2: LL1 IRUNRag=1
~Checking the existance of the SrunS. in each load case folder
case 1: DL1 has Sun$
case 2: LL1 has Sun$.
e onmrsneer
Extents Li
Crop View
Crop Region Vi... .1
Annotation Crop [J
Far Clip Active
Section Box O
Camera &
Rendering Setti... Edit..
Loc Orienta... |
Persp i [
< > |Properties help Apply 1:100

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

Autodesk Revit 2015 - Fadysvt - 3 View: (3D} |88 & & ¥ 4 signin -x - X
meﬁgd"lm' PLPAK-Revit Link ‘LM (i > - .
Browse
=
m
B
1dits soil para
1 | 1 E
@R A
By BE4E - NLPAK O X
File name: D \Fady\BE4E\NL\Practical Problem Revit\ Raﬂfloorf!D_ﬁ_?.GG-#ZD~Hoo_rTiD?3m\120 LC Open (LC) Fle
Nonlinear input file 'C_\.Program Files\PLPAK\MLInput Browse HM“"\
Nonlinear analysis method: Duncan method w il
Nonlinear analysis approach B
(O Full working load analysis (®) Incremental failure analysis Total number of increments= |10
) Summary and Nonlinear solution log Load-Settlement Curve
Incremental nonlinear fallure analysis is starting 120
~Starting analysis for loadcase DL1
Onginal in file is copied
PL.exe run finished 36
Load cells added
t file is copied at NL folder
u file is copied at NL folder 72
ui file is copied at NL folder
Diagnolization done 48
increment additional load results are calculated
PL exe run finished
NL itterations 1_1_0 run is finished 24
0
0 0.12 024 0.36 0.48 0.6
DL1
-
e
B xR HRR ¢ &G < 2

&

WL B OF % o
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14- Close PLL.CoreMan and go back to the wizard (Analysis done!)

Autodesk Revit 2015 -  Fady.rvt - 3D View: (3D} Type a keyword or phrase

B S & Lson X B - x

H W8 Piled-Raft

-1
=
i

oo y N PLPAK-Revit Link

Erowse for Installation Folder

Cairo University

4 Thefollowing is the process for analysis

and design of a piled-raft foundation mdudlng

| 88l Follow, the steps below sec

11- Export text files for PLPAK.
|
| Export Texfiles

Create BEFILES

Sail mesh size: m

Pile mesh size: ITI m

2- Convert and create all BEFILEs.

| 3 Solve raftincluding linear/nonlinear SSI.

| Run Foundation Analysis

South
West
Legends
E5 Schedules/Quantities
Sheets (all)
@ Families
w-[e] Groups
=0 Revit Links

< >

X

and loading have been exported.
s have been created for the raft and its soil para
g on foundation.

Analysis Done! =68 4

m|;|||||||||||Illlllllllln '

&} 4- Postprocess with either PLFOST or PLDesign.

- |5- Show reinforcement detailing.

P

Parts Vlslbl|lt;l

Vlslblllty,l'Graph...
Graphic Dlsplay...

Discipline

Show Hidden Li...
Default Analysi...

Sun Path B
Idemn:y Data
View Template
View Name
Dependency
' Title on Sheet
Extents
Crop View
Cmp Raglun Vi...

Annatation Crop g

Far Clip Active
Section E.ox
Camera

Rendering Setti...
Locked Orienta...

Perspective

Properties help

None

Independent

g

Show Onglnal T
it
Edit..
Struciurai
By Discipline

O

L

_Edit.. |

Apply 1:100 B XA GEFHEBD o E & < >

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. i £ 0 A main p

P &5 KE T
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15- Open PLPost to show the results

Autodesk Revit 2015 - Fady.rvt - 3D View: (3D} b | Type o keyword or phrase an Qs &8 2 signin - X @ - = X
PLPAK-Revit Link =

' Piled-Raft Foundation Tool b ] b

x - Browse for Installation Folder
The following is the process for analysis
and design of a piled-raft foundation including | ‘ Browse
PLCal SSI. Follow, the steps below seq 3

Pile mesh size: ‘2_], m Soil mesh size: E m
1- Export text files for PLPAK g of actiona: —
Export Texfles | Structural components and loading have been exported.
|7 comenand oo e, e b S S i
Pi Create BEFILES iSol\ring, please wait... =@ R N
&5 solve raf including lineay/nonlinear SSI.
i | Fun Foundation Analysis
= | 4- Postprocess with either PLPOST or PLDesign. J___"T":
= |5 Show reinforcement detailing.
=
South - ™ (e
West Parts Visibility  Show Original
Legends Visibility/Graph..|  Ed
B3 Schedules/Quantities Graphic Display..,
Sheets (all) Discipline Structural
@ & Families Show Hidden Li... By Discipline
&[] Groups Default Analysi.. None
w2 Revit Links Sun Path (]
Identity Data 2
View Template | <None>
View Name {30}
Dependency Independent
Title on Sheet
Extents H
Crop View =]
Crop Region Vi.. OJ
Annotation Crop [
Far Clip Active
SecionBo O
Camera =
Rendering Setti... | FEdit. |
Locked Orienta...
Perspective . d “
< > |Properties help Apply 1:10 B GGEFHES o BF D < >
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & AR OF N T
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Soil and piles nonlinear reactions

Cairo University

"2l BE4E-PLPost - [Floor ID_300420.DL1-tit-DL1]
og File View Draw Action PLDesin Help

IC N EHISIG Re @ ¢+ w@‘ d" ' & 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

0.01

30.628
— 61.245

91.863
—~ 122481

153.098

183.716
.: 214334

FZt

- 8 x

Current Load Case: DL1 |
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4. Foundation Package (FouretenK)

Piled raft nonlinear settlement contours

&3 BE4E-PLPost - [Floor_ID_300420.DL1-tit-DL1]
ogl File View Draw Action PlDesin Help

MC D EBEHEHS {_’1 ' Re ﬂ @ + & H ‘ d “ d ~& 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

033
0.66
0.99
132
1.65
1.98
231

g
n! H
o

Current Load Case: | DL1 |



4. Foundation Package (FoeiersxK)

Cairo University
Piled raft nonlinear bending moment contours

&l BEAE-PLPost - [Floor_ID_300420.DL1-tit-DL1]
g7 File View Draw Action PlLDesin Help

X
- 8 X
AC J Wl 90 Re @G b MG d" F X BCs loads BCslegend Supports Reactions Assemblis Rec. Contour Quad, Contour Max/Min Draw Strip
Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams
-6.67e+03
-5.72¢+03
—~ 4.76e+03
-3.81e+03
'— -286e+03
-1.91e+03
-953
‘ 6.1e-05
Ihiox

Current Load Case: DL1
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4. Foundation Package (FoutterenK) Cairo University

16- Open PLDesign to design the raft as RC or PT raft

I' BE4E-PLDesign - [Floor_ID_300420.DL1-tit-DL1] = X

ol File View Action Design Detailing Help - B X
LC ) T Openides) [d 3 Q Re & & & &} " d| Ewd’df BCs Lloads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections

Results Manager Select Case Beams Manager Assemblies Manager - Define model details Design Slabs Design Beams Punching check Deflection Strips  Match properties Start detailing

l ) (s == =1] (f‘-’-kx) [ Import DXF E “ (? Save PTModel @ DrawPTDesStrip

V g
-l' N e -"‘
I,. i bl i3
h ‘ ."_¢ 1
- - -
e
o An . T
_— - - - e
==t T Ll R =
4 e . e
R M H FE ] 7
o o = Voot (] L7 \
- - " 4 8 Caly’ -
= i 1 Fifi] T El ]
il a o’ *as® L0 .
- B e ey v e
L] ] 1 ! s
+/ of L = = -’ = % i N
- 5
o o == o na) e - =
o "o 4 o et "o’ . 8 B i
O o
O o -l! A *n -"-‘ -"-‘ ..'- .l'b‘ F -'. " A
"‘ " -‘ ".l' .'0-‘ ."l "OJ' 1‘-' .'C- F
- o, b e _".‘ e - - e
p 4l : it L, s il 3
8 " .t o "ol 4 o
] s s " )
~ e = drey Ay . = C
o Mo - . v - s =
A o o 1% pT B> o K
: - - i . .
Ly 47 =i "’ S uF 1 4
- b - - oy v b -

(X= 40487, Y= 23478 | 0/0 Cables | 0/0 PTStrips
Current Load Case: DL1 Current Load Envelope: MNone
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-0.099%
-0.0931
-0.0862
-0.0794
-0.0726
-0.0657
-0.0589
-0.0521
-0.0453
-0.0384
Uz

0.0316
0.0248
0.0179
0.0111
0.00426
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4. Foundation Package (FouessK)

—

o

s

%:E
|

I_Jevgl 1

“Slab and |
*Columhs °

il

Level 3

%

Slab Modelling in PLPAK

Cairo University
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51 = .....; 19?' . - " s 82507 = ~=TTE
23? 513 o5 5 45359 13 £0 2697 6 ? ‘ 134 03 1 9317737 355 , 5933 611 m 255039

uﬁim 0087 06 57 .-.dll

B ="1r""1_, LT Y IRARY T TTY ‘ v \r *r‘v TVT il .. Tl V U

| = 79501 82 121 3‘”7§r 114 7 H1 953 2% i 02 84.52
2 . 9523 W9 73 233" 4 2op.02
b ST U P EF 1} i T 1007200 8102 37 s 101D 29108808 22 ity
w e wom v v E v o oWm owm e e W v e e v owm B e v v e om oM oww w v ome v e e

L — Strip Analysis -
M NS
R Y s ,
SRS ESEEE Hie : | .
e Local Contour Analysis t o
SRR Bending Moment design o
- -~ ‘
Bmdary.Elemﬁm ...... contour at x-direction
l
nodes:in PEPAK: :: :: : |
cLonrIITIIITUonITIILLI Lo \
: : N :::-:
REEEEE :
!! SRR ﬂ E .

Global Contour N
Analysis
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B

-171
-148

-124
.: -100
-76.6

529
-29.2
5.55
18.1

418
89.2

‘b

aq.tttfumttttttt
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“fﬁ w8 oy e ﬁ"x’t @ i
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Bending Moment

contour at x-direction
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Materials Load Cases ModelInfo Points table - | ) [ JJCL Multi-BE-files BE-files DxF TBpak Re or ﬁ&-{amw Coordinates Divisions Leads @) 30 View Arch Aves
Del Dupl. @@ Move Copy Amay Match Wall Assembly Load Assembly GrabCG ~ End Mid Grid Neaest Points & BEMedel KCale Run Select | Edit Draw Segments Points Beams

Il

' ¥ B

]
Hodel Sumemary [0/ rcatews ] 01 1 5t |00 Oosringa | 0780 Coumes | 2135 baama | 070 LowsBarcoes | 01 82 Core Lowsa 0737 Wat o | 010 ot s | 1345 508 e | BLows Asvamsies | 6ot aspersio | 3968.674 L
" BE4E-PLPost - [1.LoadCase]-title1-LosdCasel] - a x % BE4E-PLView - -] *
%) File View Draw Acion PlDesin  Help - & x File View Help
AC D EHP A Re @&+ MR SSS[T] @ T | BCs Lot 8CsLegend Supports Reactions Assembiies [Legend |- Rec. Contows Guad. Contour Max/bin D Stiip Qi BpotD 3 O LIN  Re & @ b i [@] ¢ (SIS o o [0]0 % u" w" X L BCs BCsLegend Loads Supports Columns 8/SCells lcta Getpoints [ Check
Query Solve Results Manager Paths Manager Select Case PL Controls Assemblies Manager Beams

LoadCasel temp-title]-LoadCasel

0.192
E 0178
0.164
0151

0137
0123
an
- -0.0959
-0.0822
-0.0685
00548
-0.0411

00274
o o
-3 73e-09|

Current Load Case: | LoadCasel Model Summary | 12399 Points | 350 Modes | 175 Blements | B Intemal Points | 346 Cells | 2220 columns | 1 Surfaces (0 Openings) | D Add. Intemal Points | Net Area= 3968.551 m?
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4. Foundation Package (FouessK)

Cairo University

User can solve building taking into accounts soil-structure interaction by using ETABS-PLPAK iterative
solution. Super structure modeled using ETABS software, on the other hand raft/piled raft modeled

using FoundPAK.

— —
> —>
— —
LT}CI] + L-I',L"lj ;
e Super-Structure .
model to be analyzed
using ETABS
Raft
EHS Foundation-Soil
model to be

analyzed using

PLPAK

z
‘ Load case in X-dir.

X

Load case in Y-dir

PSSIPAK

The PSSIPAK aids you in analyzing tall buildings with soil structure
interaction consideration using the EHSPAK.

Minimum Column Dimension : m

Translator Solve Sub-structue
Load Updated .LC Edit ETABS Files
Open PLGEN Open ETABS

= <)

Pick Load Cases:

St

Choice of rotation stiffness?
Extemal (0)
Intemal (1)

Compute Spring
Stiffness

Spring Stiffness
Table

ETABS folder : |Open ETABS model folder

| Browse

PLGen folder |Open Gen TXT file folder

| Browse
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5. Fixed base Package (FB Fatss.con Cairumversity

Export models

PLPAK 1

.
[ Revit ) (Analysis, design, detailing)

‘ Export detailing Back to Revit

 BIM centered
* Lean process

e Quantity takeoff
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[ Overall analysis }

[ Structure }\

Raft

Piles

s

Cairo University

[ Fixed base analysis }




5. Fixed base Package (FBFwasg.con|

GHG- A - 2 OA B-»

d or phrase

GRS 53y A signin

perey e

i SNER

===

Architecture  Structure

LR

PLCoreMan PLGen PLPost PLDesign | Analysis and Design Tool

PLPAK Software
~ Properties x
Elevation
ﬁ Building Elevation N
Elevation: East V] Edit Type
Visibility/Graphi... Edit... -
Graphic Display ... Edit...
Hide at scales c... i 1:5000
Discipline Structural £
Show Hidden Li... : By Discipline
Color Scheme L. i Background
Color Scheme <nonesx
Default Analysis... {None
Reference Label
Sun Path [l S

Properties help

Project Browser - practical for persenta..

Ceiling Plans
= 3D Views
Analytical Model
30}
= Elevations (Building Elevation]
East
Marth
South

4 n 2

(& <

| [N

The following iz the process for analysiz
and design of a tall building on fized
supports. Follow, the steps below
zequentially.

1- Export text files for PLPAK.

Export T extfiles

2- Convert and create all BEFILEs.

Create BEFILES

You may chooze either :
step 3 [zolve on fixed base)
or step 4 [extract stiffness anly).
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PLGen model exported from Revit

Revit analytical model Revit geometrical model with vertical loads
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The project is a residential building, consisting of 8 different floors.
The average area of slabs = 770m? and the height =2.97m, for basement

slab =1150m? and the height equals 3.06m

Architectural plan for the basement

Architectural plan for the first floor.
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B = C
| 3

3D PLPAK model

Bending moment Mxx of Basement Floor in PLPOST
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PLPOST (BE)

SAFE (FE)

Mxx

PLPOST (BE)

SAFE (FE)

Mxx
(B)

Myy
(B)

Mxx

Def.

BB s S Dt i it b

(T)

Myy
(T)




5. Fixed base Package (

sl File View  Action
LC [ EF Open (.des)

Results Manager

Select Case

Design  Detailing  Help

Cairo University

H B G rRe & S 3

Beams Manager Assemblie:

[Mainmodst
Region 2

Main model

Add strip to main
moded

Create new region

Delete

Region properties

Show basic rermforcement area

1 Show addisonal reinforcement arca

Start slab design Close

Basement slab design

Edit Design Slab

Region 2

Desgin slabs list;

Desgin slab spans:

Add. it area 2
Add_ it area 3
Add. it area 4
Add. it area 5
Add_ rit area 6
Add. it area 7
Add. ft area B
Add. rft area 9
Add. ft area 10
Add. it area 11
Add. rit area 12
Add. ft area 13
Emors:

Emors in major direction

Emors in minor direction:

Strip properties

B Show enabled

[ Envelope design.

Wadth D Status ToBeSolved ~]
P 2 Moo || REEEE [Defau Torfm  ~|
inor desi x - Load
e oo [ | === = .
Top major steel

Bottom major stecl

Top minor steel  Bottorn minor stesl

Bardiameter:  [D.072]

Maximum +ve bendng moment.
3.24584239002422

Teme=r o S
quired rebars:
S v bonding mom

3.24584235002422

Refresh
Calculate moment
Add addiional

reirforcementt
batches

Span properties
Slab thickness

Cover:

Top cower.

Top major stesl

Astee] top major direction

Bar diametes:

0.2z [] Singly reinforced.  [] Force doubly reinforced section
002 Aipha Major: [0.2
0.02 Apha minor: |02

Bottom major steel  Top minor steel  Bottorn minor steel

) Minimum number of rebars o

0.012 Mumber of required rebars:

in PLDesign

s Beams Data

Riling
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Define reinforcement details

Design Beam10 - at sup1 reinforcement details

Straining actions

Design cell 175 Design beam element.
Flexure design load —
case/combination: e | | Design moment:
Shear design load 2
e e AT uit | | Design shear: 9.521393
Torsion design load T
case/combination: i ] [Pesign torson 116 .
Reinforcement layers
MNoOfBars BarDiameter depth IsBottomLayer
3 0.012 0 O
Required Astes top: Actual Asteeltop: () 00033929200

Required Astes| bottom: 0

Bendng bottom:  Safe

Actual Asteel bottom: 0.00022

Add reinforcement layer

Cairo University

Covertop: 0025
¥
o I Coverright
Cover et L d
0.025 0.025
Cover bottom: [0.025 Refresh

Longitudinal rebars

BarDiameter

0012

» 0.012

Bendng top Safe
Stimups
‘Width NoCOfLegs BarDiameter BarSpacing
» 2 0.006 0.01
Fevuired-fsteet: Actual Asteel:  0.010053096451
Stimups (shearstorsion).  Safe Add stimup

Requied Astesl: 0

Longitudinal bars ftorsion):

Actual Asteel; 0.000226194671
B Add longiudnal bar
Close

ian
'j'"‘ar%li%rt break

at supi

at mid span
esign Beam1(
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Revit 3D analytical Model

Revit 3D geometric Model
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The Architectural Plan of the 227 Floor.
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’s contour for the 19t floor on BE tool The M,,’s contour for the 19%®floor on FE tool
"PLPAK" in t.m. "SAFE" in t.m. PLPAK 3D geometric Model

The M,,

PLPLAK 3D analytical Model
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Region 2
Desgin slabs list: Strip properties
Area N [ | Y 0 Status: [Solved -] Show enabled
r;’:;,gt??n !M":" paull Mlatestal: Default Tonfm | [] Envelope design
" : [ E <l Load case r 1
L"‘;‘E;gi??” [Myy = /combination: |ULTIMATE -~ | Envelope:
Top major steel  Bottom major steel Top minor steel  Bottom minor steel Refresh
Bar diameter: 0.012 MNumber of |5 Caleulate moment
- required rebars: —————— -
Maximum +ve bending moment: Maximum -ve bending moment: M:'f addn"":ﬂ
reiniorceme
5.01025117921679 5.01025117921679 baiches
Desgin slab spans: Span properties
W Slab thickness: |p.25 | [ Singly reinforced. [] Force doubly reinforced section.
g e Cover: [0.025 Alpha Major: [0.2
Add. rft 5 . I
i i Top cover 0.025 | Alpha minor: [0-2
Top major steel  Bottom major steel Top minor steel  Bottom minor steel
Asteel top major direction: 0.00056548667 | Minimum number of rebars 5
Bar diameter: [0.012 | Number of required rebars: _5 I
Emors:
Emors in major direction:
L L N
Errors in minor direction: _ .
The moment contour on PLGen where additional RFT is needed
Close

The slab design tool where RFT is generated.
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Elevation view for beam to columns detail.

3D view for core RFT detalil.

3D view for Beam to column RFT.

3D view for column RFT detail.
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3D view for shear wall detail.

x-section for shear wall Detail.
3D Detailing between beams and above column.
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Introduction

Basic package (PLPAK Basic)
One floor package (BIM-PLPAK)
Foundation Package (FoundPAK)
Fixed base Package (FBPAK)
Post-tension Package (PTPAK)
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What is the PTPAK? v bede.com Cairo University

« PTPAK (Post tension package) is a structural design tool package for post-tensioned plate bending structures
based on the boundary element method for shear deformable plate bending theory, using different codes like
(ACI, EC, and ECP).

« The PTPAK is a added to the PLPAK-Basic package to design reinforced concrete building slabs and
foundations.

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

* In PTPAK the user can change the cable profile (13 templates) to serve the different structure conditions.

e |In PTPAK the user can draw reinforcement on slab and determine the reinforcement at beams

(without post tension).

* Inthe PTPAK the calculation is not only for load combination, but also for envelopes.
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W h at | St h e P T PA K’) www.bede.com Cairo University

e The user can go to PTPAK by two ways either by using PLPost or PLCoreMan as follows:

=] BE4E-PLCoreMan Di\Fady\BE4E\Mogama3a Lectur.. — X

el BE4E-PLPost - [Project 11

File View | Run | Help

gy Fle View Draw Action | PLDesin ] Help PLView (BE mesh editor tool)

LC —1 = 'H 'ja Re Run PLDESIQ“ LL PT cable calculator
Query Solve Results Manager Paths Manager Select Case PL Control Floorin PTUpdate (Post-Tensioning tool)
Wall lo AutoCAD exporter
AutoCAD extractor
EHSPAK
P-PPAK

PL.EXE (Linear solver)

MLPAK (Nonlinear solver)

~Check previous ~
caseno.1: DLprg PLPost (post-processing tool)

case no.2: LL pre - -

case no.3: Foorin PLDesign (RC design tool)

case no 4: Wall lg
~Ensure that IRUNFlags in all . RUN files are 1
Modification of IRUNFlag for case 1: DL
IRUNHag for case 1: DL modffied successfully
Modffication of IRUNFag for case 2: LL
IRUNFag for case 2: LL modified successfully
Modffication of IRUNFlag for case 3: Flooring
IRUNHag for case 3: FHooring modified successfully
Modification of IRUNRag for case 4: Wall load
IRUNRFag for case 4; Wall load modified successfully
~Lhecking the existance of the Srun$. in each load case folder
case 1: DL has Sruns. v




6. PTPAK Package

6.1 Files need to be exported before using PTPAK
6.2 How can users generate PTPAK Model
6.2.1 Draw cables
6.2.2 Cables data
6.2.3 Cable templates
6.2.4 Multiple cable selection
6.3 How to solve the PTPAK model
6.4 Load combinations & load envelopes
6.5 Check the Cable Eccentricity
6.6 Check the Cable stresses
6.7 Optimizer

www.bede.com

Cairo University
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After drawing the problem (without post tension) in PLGen as shown below BE-Files should exported and the text files also for the problem.

el BE4E-PLGen - [Geometry]

ot File View Tools

Materials Load Cases Model Info Pointstable @ ] _J'l‘_ﬂq Multi-BE-files | BE-files | DXF

Define

Help

ol File View Tools Define Help

Materials Load Cases Model Infe  Points table

0 & | & Q BE-files pxF TBpak ' Re dr & & 4 ##
Del Dupl. @ @ Move Copy Array Match Wall Assembly Load Assembly Grab CG End Mid MNearest Points

=
“.J

M

D

321.307 ,9.713
= L
Del Dupl. @@ Move Copy Array Match Wall Assembly Load Assembly GrabCG : End Mid Grid
"t BE4E-PLGen - [Geometry]
File | View Tools Define Help
] MNew.gen Ctrl+N Pointstable | ) (7 ol (9
¥ Open.gen Ctrl+O  |array Match Wall Assembly |
Import 3 " ® "
Export 3 BE files
Assemblies
d Save .gen Ctrl+5
Beam assemblies
j Print Ctrl+P Text format
W
_l Print Preview
Page Setup
: = b |
Exit Alt+F4

Model Summary |0/ 0 Undefined || 0/ 1 Slsbs || 0/ 0 Openings (| 0/ 9 Columns (| 0/ 4 Beams || 0/ 0 Load Patches || 0/ 0 Column Loads || 0/ 0'Wall Loads || 0/ 0 Wall Supports
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6.1. File needed to be exported before using PTPAK
N.B. the text format should named similarly as .LC file in a created folder with also the same name of .LC file.
Mame Date modified Type Size
" y 1 &/6/2017 10:08 PM File folder
Mame Date modified Type Size DEAD 6/6/2017 10:05 PM File folder
| Tbd 6/6/2017 10:08 PM Text Document 1KB | LIVE 6/B/2017 10:05 PM File folder
| Beams.tdt 6/6/2017 10:08 PM Text Document oW 6/6/2017 10:05 PM File folder
|| Column load.txt 6/6/2017 10:08PM  Text Document ' S _ _
. SDROPSDISCIS B/6/2017 10:05 PM File 1KB
| Columns.txd 6/6/2017 10:08 PM Text Document — o B i _ o
E) Drops.bd 6/6/2017 10:08PM  Text Document EIRE: 6/6/201710:05PM B File 6 KB
|| Lo 6/6/2017 10:08 PM  Text Document l.drp B/6/2017 10:05 PM  DRP File 1KBE
|| Load Patch.txt 6/6/2017 10:08 PM  Text Docurment 1.drp.prop B8/ 2017 10:05 PM PROP File 1KB
| Materials.bt 6/6/2017 10:08 PM Text Document ﬂ 1.GEM 6/B/2017 10:09 P Structural Model 13 KB
- Opemingd oML T bocument "g 1.LC 6/6/201710:05PM  PLPost file 1KB
|| Slab.tet 6/6/2017 10:08 PM Text Document 1KE
|| Soil supports.tut 6/6/2017 10:08 PM Text Document 1KE
| Wall load assembly.bd 6/6/2017 10:08 PM Text Document 1KE
| Wall load. bt 6/6/2017 10:08 PM Text Document 1KE
| Wall support assembly. bt 6/6/2017 10:08 PM Text Document 1KE
| Wall supports.bet 6/6/2017 10:08 PM Text Document 1KB
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6.1. File needed to be exported before using PTPAK

Same as PLDesign, there are cases that user have to export file from
PLGen before using PTPAK:

There are cases that user have to export file from PLGen and PLPost

before using PLDesign:

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

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

o Export assemblies file: this case is used to check punching of the
columns.

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

* Import beam assemblies: this case is used to design the beams (will be
demonstrated in beam design section).

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

* Import assemblies file: this case is used to check punching of the
columns.

*cd BE4E-PLPost - [Project 1]

Cairo University
"c]] BE4E-PLGen - [Geometry]
View Tools Define Help
New.gen  Ctrl+N Pointstable - ] [ bl )
Open.gen Ctrl+0 r’-\rray Match Wall Assembly L
Import »

Export

BE files

Save .gen

Print
Print Preview

Page Setup

Exit

Ctrl+5S

Ctrl+P

Alt+F4

Assemblies

| Beam assemblies

Text format

Design

De

s Ma

a8 | File
o' | File | View Draw  Action M )
L Import LC Re N
= Open Ctrl+0 | [
A Save Ctrl+5S _
Page Setup =
—:L Print Preview ‘?
- —
4 Print  Ctrl+P
Exit
[ BE4E-PLDesign - [Floor_ID_300420.0L1-t
o | File | View Action
L Import LC
Rs_——; Open (.res) Ctrl+O
Open (.des0)
I Save Ctrl+S
Export design data
Page Setup
—:L Print Preview
=4 Print Ctri+P
Exit
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6.2 How can users generate PTPAK Model

» Choose PT Slab, hence choose Load

 Import Input File (.LC File). o e e e o 5 W T G € s Lo sstms s . ,
¥ Open (.des e | T S e C L i | | O 6 Loads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections

Cairo University

|
View Action Design Detailing Help S

5 Open(des) Wl 3 QA Re L& + W] o K[HS# & HE

Results Manager Select Case Beams Manager Assemblies Manager ° Define model details Desi '5/"’

I o= (Mtkx) ‘ BimportDXF 5] € > SavePTModel @@ D

-PLDesign - [Project 1]

BE4E-Floor Type

O RC Slab @ PT Slab

Load

D Cables

Current Load Case: | Loadcase 1 | Current Load Envelope: | None
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6.2 How can users generate PTPAK Model

I/ BE4E-PLDesign - [Project 1)

o There are two ways to draw cables: ... v se oeen e e -ex
1_ EX Ort DXf for Cables AC ) 5 Open(des) |l 8 Re & %‘ d" ' & BCs Lloads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections
p ' ' Results Manager Select Case Beams Manager Assemblies Manager - Define model details Design Slabs Design Beams Punching check Deflection Strips  Match properties  Start detailing

2- DraW directly W|th Snapp"']g tOOIS [ o=@ (Mikx) - Bimporoxr 5] © O SovePTModel (@) DrowPTDesstip

Bt d]*F¢

00
0
90

(X=9.003, Y= 7.867) | 0/0 Cables || 0/0 PTStrips
Current Load Case: Loadcase 1 Current Load Envelope: None



A - Export cables from .DXF file:

* Draw cables in AutoCAD file (Polyline) .

« Save as .DXF file.
e Import it from PTPAK.

7| BE4E-PLOesign - [Project 1]
i Fle \View Action Design  Delsiing  Help

AC O 5 Opnides) Id 3 0 Re & B 5 B[ & O [T oF F 6 BCs Loass Boslegend Suppors Reoctions Assembiies Legend Slabs Beems BeamsDatz Punchiog aritical section

Beams Manzger Assemiles Maznager = Define model detzils  Design Slabs  Design Beams  Pusching check  Dieflection Strip:

ResubsMenager Select Case

| = (Pthy) Bmpetnr S0 ] 0 SwePTiodel () CrewPTestp

s Match progerties Start detaiing

www.bede.com

6.2 How can users generate PTPAK Model

2\

Lairo University

B8t r¢

a8

Eﬁi

—

BE4E

12 Cables lrapaned Comantsy

L8

[¥=12173, ¥= 10791 ] | V0 Cables | Q0 PTStrips
Current Load Case: Loadcase 1 Current Load Eavelope: Mone

I BE4E-PLDesign - [Project 1]
o File View Action Design Detailing Help

LC 1) 5 Open(des) |l 3 T ' Re L & 4 ()@

Results Manager Select Case Beams Manager Assemblies Manager

I o (Miky) | importDXF | ] © ¢ sa
N
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6.2 How can users generate PTPAK Model

sl File View Action De5|gn Detalllng Help

B- Draw Cables from Snap Tools:

Results Manager Select Case Beams Manager Assemblies Manager Defme model details Design Slabs Design B

Draw Cable !"U'" ft:- RS
N
Array e °
Snap to End Point
Snap to Mid Point E _T
Snap to Grid > | m '
Snap to Nearest ’ '
Snap to Cente;
Snap to -
Construction Point %
i
Y
af

I oo (Mtkx) | B import DXF -E € (@ SavePTModel @ DrawPTDesStrip
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6.2 How can users generate PTPAK Model

o Define Cable Properties: o Define Cable divisions:

| | == (M+kx) B importoxr =] © (> SovePTModel @) DrawPTDesstrip | || (M+kx) ' B mportDxr 4= « ¢
Prestressing Material % V ‘

Material Name ‘ |

Material Properties

Cable Division — K

Modulus of Elasticty, Eps [1.950E+008 | kN/m2
Utimate Stress, Fou ~ [2000E+006 | kN/m2 R
Yeid Stress, Fy [1500E-006 | kN/m2 Cable Width 0.02 m
Area Strands, Aps |0.0001 | m2 Number of Divisions |1
Code Provisions Aspect Ratio 20
Maximum Allowable Stress by jacking, Fpi

1400000 [] User Defiend OK




0 Define Losses Coefficients:

|— o= [(Mtkx) | B imporDxF -E € Save PTModel @ DrawPTDesStrip

www.bede.com

6.2 How can users generate PTPAK Model

v ‘ | Losses Coefficients |

Losses Data

Coefficients

Friction Coefficient, M |1EE

Wobble Coefficient, W |0.005

Seating Losses 0.0002

Assign

mm

Cairo University

o Define the Cable Profile:
R A  Select the cable/cables.
e » Then right click to open the cable data.

Selected Cable

E 3
i | Select and Edit Cable |
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6.2 How can users generate PTPAK Model

Cable Data 73 X ‘
Cable Number plate Data
T S e Number of Cable Templates
Cable (Start/End) Pard X v
H (7 (3 18.57121 12 71798 Template Number 1 v Edit
Coordinates — =
(® One End (O Both Ends
Cable Length _ 10177 y |
Cable Length/ Jacking Force © User Defned
<€ _ losses  |65000 | kN/m2
Number of Strands _5 l ~
() Approximate
Cable Jacking Force 70 [] Absolute Force kN Fractiona |0.0025

/ Carce

Time dependent Losses

Cairo University

—— Cable Template

(13 different template)
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] ] ] Template Properties O *
o Click on edit to edit the template data.
Template Coordinates
Template Number 1 Point X Y
> 1857121 1271795
Template Data Template Type  Template_! v Template End 8.574019 10.81372
MNumber of Cable Templates 1
Template Number | 1 W Template Properties
Template Length 10177 |
ql q3
qz2
%P1 %P2
Template Parameters
a1 [027 | P1 |02 | * Percentage of Length
a2 [003 | P2 02 |
a3 [0.265 | NOTE: q1 not equal g3 s |




Template Properties

Template Number 1

Template Type  Template_2
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6.2 How can users generate PTPAK Model
O * ‘ Template Properties | x
Template Coordinates Template Coordinates
Point X Y Template Number 1 Poirt X Y
> 1857121 1271795 > 1857121 1271795
Template End 8574019 10.81372 Template Type | Template_3 Template End 8574019 10.81372
Template Properties Template Properties

Template Length 10177 |

a1

2% p1

g2

Template Parameters

@ b7 ]

a2 [0m3 ]

2 Perertageof Lt

Template 2

Template Length 10177 |

=7

o -

Template Parameters

at f0zz |

a2 [003 ]

2 Perceniage o Lengh

Template 3



Template Properties

Template Number 1

Template Type  Template_4
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6.2 How can users generate PTPAK Model
| X ‘ Template Properties O Pe
Template Coordinates Template Coordinates
Point X Y Template Number 1 Point X Y
> 1857121 12.71795 > 1857121 1271795
Template End 8574019 10.81372 Template Type | Template_5 v Template End 8574019 10.81372
Template Properties Template Properties
Template Length 10177 | Template Length 10177 |
a= i
a1l - a2

Template Parameters

@ b7 ]

a2 [0m3 ]

* Percentage of Length

Template 4

Template Parameters

at f0zz |

a2 [003 ]

q3 |0.265

* Percentage of Length

ad

NOT

m

(%]

xqld>ql+qg2

Template 5



Template Properties

Template Number 1

Template Type | Template 6
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6.2 How can users generate PTPAK Model
O * ‘ Template Properties | x
Template Coordinates Template Coordinates
Point X Y Template Number 1 Point X Y
> 1857121 12.71795 > 1857121 1271795
Template End 8.574019 10.81372 Template Type | Template_7 Template End 8574019 10.81372
Template Properties Template Properties

Template Length 10177 |

=1

Template Parameters

@ b7 ]

a2 [0m3 ]

q3 |0.265

* Percentage of Length

Template 6

Template Length 10177 |

a1

g2

Template Parameters

at f0zz |

a2 [003 ]

* Percentage of Length

Template 7




Template Properties

Template Number 1

Template Type | Template 8

=31

Template Parameters

@ b7 ]

a2 [0m3

-
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6.2 How can users generate PTPAK Model
O * ‘ Template Properties Od
Template Coordinates Template Coordinates
Pot X Y Tomphats Number ‘ Point X Y
N 1857121 1271795 > 1857121 1271795
Template End 8.574019 10.81372 Template Type  Template_9 v Template End 8574019 10.81372
Template Properties Template Properties
Template Length 10177 | Template Length 10.177 |
e Ea ", - i Bosaie.
a3
a2
Template Parameters
* Percentage of Length al * Percentage of Length
a2 [003 |
Assign

Template 8

Template 9
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6.2 How can users generate PTPAK Model
Template Properties O x ‘ Template Properties | x
Template Coordinates Template Coordinates
Template Number 1 Point X Y Template Number 1 Point X Y
> 1857121 12.71795 N 1857121 1271795
Template Type  Template_10 v Template End 8574019 10.81372 Template Type | Template_11 Template End 8574019 10.81372
Template Properties Template Properties
Template Length 10177 | Template Length 10177 |
- =71 a3
— N a2
a1 26T % ey
o2
Template Parameters Template Parameters
ql * Percentage of Length p p1 T — o,
a2 [003 ] a2 [003 ] P2 [02 |
a3 [0.265 Py [02 | -

Template 10

Template 11




Template Properties

Template Number 1

Template Type | Template_12
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6.2 How can users generate PTPAK Model
O b4 ‘ Template Properties O b4
Template Coordinates Template Coordinates
Point X Y Template Number ! Point X Y
> 1857121 1271795 > 18.57121 1271785
Template End 8574019 10.81372 Template Type | Template_13 Template End 8574019 10.81372
Template Properties Template Properties
Template Length 10177 | Template Length 10177 |
== _—
al PO —
et = az a4
% P11 %P2

Template Parameters
ql [027
@ [om |
ql |0.265

P1

P3

02 * Percentage of Length
0.2

Template 12

Template Parameters
a1 [027
2 o |
qd [0.265

P1 02 * Percentage of Length
P2 |02

Template 13
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6.2 How can users generate PTPAK Model

Instead of choosing cable properties one by one, the user can choose multiple cables with the same properties.

BE4E-PLDesign - [Project 1] o ®
we File View Action Design Detailing Help - & %
AC ) T Openides) Wl 30 Re & 3 MG d‘\"ldid & (F K BCs loads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections
Results Manager Select Case Beams Manager Assemblies Manager - Define model details Design Slabs  Design Beams  Punching check Deflection Strips  Match properties  Start detailing
| oo (Mrky) Bimeonoxr 5] 9 ¢ SwerTMose @) DrewPTDesstip
= Edit Selected Cables X
N e Pt
— N ] Modify Template Type
= a [ ] o I
e @2 | | =)
— a3 =l
: 3
"" qd \ ‘ H | Template_1
o
[[] Modfy Jacking Force [] Modfy Cable Ends
0n 0
DOD
[J Modffy Cable Losses
(%= 11118, ¥= 12.023 ) | O/0 Cables | 0V PTStrips

Current Load Case:  Loadcase 1 Current Load Envelope: | None

Modify Cables |
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6. PTPAK Package
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6.2.1 Draw cables /
6.2.2 Cables data \/
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6.3 How to solve the PTPAK model

» Before solving PTPAK, the user should save the PTModel. — oo (Mikx)  Bimpetor ] 9 @

e Hence, run PTPAK.

* Open PLCoreMan, and run PL.exe.

PT Run —

Done Exporting PT Files.....
Done Copying PTRun Fle.....
Starting PT Calculator.....

PT Calculator Finished.....

PT Updater Starting PT Initial Load Case...........
Copying Files..._.

Updating Slab.....

Finished Updating PT Initial Load Case...

PT Updater Starting PT Transfer Load Case...........
Starting Copying Files.....

Starting Updating Slab.....

Finished Updating PT Transfer Load Case.....

x

100%

PLCoreMan

Cairo University

Save PTModel @ DrawPTDes5trip

e

Save PTModel

— o (Mikx) | B import DxF E o SavePTMDdEIDFEWPTDESS’EfiF

S

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

“UMN PTPAK
>

File View Run Help

OW

WALLS

LL

FC
PTlnitialLoadCase

Ready to start your analysis...
~Check previous solutions via the .STT files
case no.1: OW previously solved successfully
case no.2: WALLS previously solved successfully
case no.3: LL previously solved successfully
case no.4: FC previously solved successfully
~Ensure that IRUNFlags in all .RUN files are 1
Modffication of IRUNFlag for case 1: OW
IRUNRag for case 1: OW modified successfully
Modfication of IRUNFlag for case 2: WALLS
IRUNRag for case 2: WALLS modffied successfully
Modffication of IRUNFag for case 3: LL
IRUNHag for case 3: LL modffied successfully
Modffication of IRUNFlag for case 4: FC
IRUNFag for case 4: FC modified successfully
case 5: PTinitialLoadCase IRUNFag=1
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 Reopen the PTPAK .exe to apply load e 8
. - Combination
combinations. WA S
e The lower tabs of the PTPAK, If the user I’
. . . PTIr?rtlaIJ_oadCase PTintialLoadCa: v |] ‘
press double click on OW Combinations e — —— w 1
window will open. Ul : ‘
Seliéci Case % (X=-13.028,¥=14.413)  0/0 Cables | 0/0 PT5trips — | i
L, — Load Case: OW | Current Load Envelope: | None — | |
PTFnalLoadCase . {Tinmallosdls V‘ [0 Ii ADD REMOVE
. Envelopes
Rm’;e ‘ [] Show envelope e

ADD REMOVE

Name:

[ Show envelope
[] Shade envelope

.OW - |ow ~

Add

[] Shade envelope

|
"

Remove
Entry

ADD REMOVE

ADD REMOVE

low v |ow v| |
Add
Entry
Remove
Entry
Cancel
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6.5 Check the Cable Eccentricity

» The user should check the eccentricity of the cable profile and the stress distribution through the slab cross section.
[ o=@ (Mtkx)  Bimporoxr =] € (> SavePTModel () |DrawPTDesStrip

13 35 2

|

o o

=2 R ‘

¢

7
¢ =
+

Strip|need tp be checked _T
-

o) HE
..f

B=]
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6.5 Check the Cable Eccentricity

» User should draw the design strip and edit its prosperities.

PT Strip = X

Number of sections at each strip

Strip Number
J Point X Y
SoWidh [ 4 |  Sectons| 20 | b .5 8557
vonding | wex v|| LoadCases: ow v Section Area: | B.800EQ01 | m2
The direction of bending / Load Combingtors _ M;"”:;;M‘“ Sk AR || 25D |
moment to calculate the =T swesses \
section stresses I Load Cases and Load Combination

Fibers: | Top fibers v Horizontal | Assign | Cancel
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6.6 Check the Cable stresses

» User export strip sections.

oy File View Action Design Detailing Help - 8 x

.LC | SolverDialog % ds BCsLegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections
Results hBeams Punching check Deflection Strips Match properties Start detailing

[,._
N - L

[a] ==
- tnp ot
> Point X Y
L2 | Strip End 1393334 |  11.88983 B4l
- -1
W ow v Section Aea: | B.800E-001 | m2 n
+f b Z Export Strp Sections Section Moduius: | 3227E002 | m3 4
E] Monitoring Button
= :
o o
I - [ - ]
- ’
gy
1
Fibers: | Top fibers v (Y=13164.Z=0084) |  [Vertcal Assign Cancel »
m 2N B BN
= 1
1
2 J o N B

(X=13.91, Y= 12,608 ) | 0/61 Cables | 1/2 PTStrips
Current Load Case: | OW | Current Load Envelope: | None
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6.6 Check the Cable st e ety
* Hence, click on monitoring button to check the stresses.
PT Strip s b4 PT Strip s b4
Stip Numper 1 Strip Number L
Point X X Point X ¥
Strip Width 4 Sections 20 ’ L Strip Width 4 Sections | 20 - ol
,iq'eo’:f;'r‘f: Myy v Load Cases : ow v Section Area: 8.800E-001 |m2 mﬁ Myy ¥ e ow v Section Area: 8.800E001 |m2
Load Combinations : e Export Strip Sections Section Moduilus: | 3.227E-D02 |m3 Load Combinations v Bxport Stip Sections Section Modulus: | 3.227E-002 |m3
Monitoring Button - Monitoring Button
Stresses
10: T ‘ ‘ | ‘ I ‘ ‘ \ ’ ‘ ‘ ‘ ]0:
Fibers: | Top fibers v [(Y=17064.2-0061) | |Vetical Cancel Fibers: | Bottom fibers v (Y=13599.2=1126) | |Vettcal Cancel
Bottom stress distribution over the PTDesign Strip

Top stress distribution over the PTDesign Strip
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6.7 Optimizer

gy File View Action Design Detailing Help -8 X
.“ d‘% BCs Loads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections

Results Manager Select Case Beams Manager Assemblies Manager : Define model details Design Slabs Design Beams Punching check Deflection Strips  Match properties Start detailing

I' | o (r‘{-kx) \mpur{DXF E -% S (? Save PTModel @ DrawPTDesStrip  Allowable Stresses Run All DesignStrips  Define Ctrl Points  Optmize Cables

b a5 PT Optimization — O X

-
-> Losses 100000 T kN
PIptrp 1
Jacking Force 1500000 kN
Load Case v I
s
I I I I Allowable Stress |125 kN/m2

Min no of
Strands/cable |
o Max no of
) Srands/cable | |
0
Export Input Fles

Optmize Cases

Optmize

Apply Optmization

Strip 2

CLLTTTT]

N

(X=4.684, Y= 5.596) | 0/2 Cables | 0/0 PTStrips
Current Load Case: LoadCasel | Current Load Envelope: | None
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* Free vibration analysis o
* Time history analysis =
« Damping effect E*";
 Performance based design *’:“

Time (s)

Dynamic analysis of practical building

e 1 14—
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ey | iqmtis |
E:SSESNE: B =R 0 :
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- Y
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1.5
1_
_05F
o0
o)}
L3
et -05+
-1k
-1.5 :
0 05

Acceleration (cm/sec?2)

I

i

1’|J| ) }

“&”V“V\amvfﬂf“%Jﬂwﬁxj “u Uw“ﬂw |MLﬂWwNLJ\vJ%bJ\fPﬂPﬂ wﬂfﬂvﬂﬂ“AF

2 2.5

Time (sec)

1200 A
1000 A

200 4

—200 -
—400 -
—-600 -
—800 -

~1000 -

~1200 -

oo

T
05

10

15

T
20

25
Time (sec.)

30

E

40

T
4.5

T
50

-~ Uncontrolled
= MR-semiactive-CO
= MR-semiactive-FREWV

Evaluation Criteria

FRBV-Semi Active Evaluation Criteria

Cairo University

11 eq
12 eq
J3 eqg
14 eq
15 eq
Jb_eq
17 eq

1.0818018244176975
8.99365716875212346
8.986632446876397
1.0869980651425197
8.9946355817928664
0.9900616492850429
3.8402258714533455e-85

Number of MR Dampers per Floor Eccentric (2*Ey)

No MR Dampers installed

No MR Dampers installed
No MR Dampers installed
1
No MR Dampers installed
1
No MR Dampers installed
1

No

No

No

No
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=%
Table 4.8: Genetic Algorithm output for
= localization of MR dampers for High-Rise
Building Model I
et Floor Number of ME Eccentric
- Dampers per Floor (2*Ey)
T 20 7 Yes
19 7 Yes
5 18 9 Yes
17 9 Yes
b 16 5 No
15 9 Yes
ik 14 3 No
. 13 9 MNo
= 12 5 Yes
5 11 7 No
10 No MR Dampers installed
. 9 No MR Dampers installed
8 No MR Dampers installed
=4 7 No MR Dampers installed
L] 7 Yes
= 5 9 Mo
(a) 4 7 No
=5 3 No MR Dampers installed
2 5 Yes
l =4 1 9 No
s
=%
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rd or phras

|80 S 5 Yy 2 Signin

"

M. ¢

Collaborate  View  Manage  Add-Ins

Import Concrete Reinforcement

PLPAK-Revit Link | Modify (=]

Log of actions:

I

List of Flaars: {Click ta wiew in either PLPOST or PLDesign)

-

PLPAK Software Tall Building Package Link
=) Wheole Building Tool
Properties x
The following is the process for analysis
and design of a whaole building including
@ 0 View 5SI. Fallow, the steps below sequentially,
1- Export text Files For PLPAK.
3DView: (30} | [ EditType
Graphics 2 A 2- Convert and create &l BEFILES.
View Scale 1:100
5':E|E_ Value 1::100 . 3- Run the TBPAK ko salve wour structure,
Detail Level Medlum. . [ Salve on GPU {check to solve on GPU)
Parts Visibility :5how Origi...
Visibility/Gra... Edit...
Graphic Displ... Edit... 4- Run the substruckure (soil struckure inkeraction)
Discipline Structural
Show Hidden... : By Discipline
Default Analy...:None ) 5- Couple Super- and Substructure
Covm Math i
Properties help Apply
Project Browser - 40floors practical f... X 6- Postprocess with either PLPOST or PLDesign.
Analytical Model ~
{g_D} o . 7- Yiew in OpenGl viewer
=) Elevations (Building Elevation and design vertical elements.
East
Morth
South &- Show reinforcement detailing.
West
Legends
E Schedules/CQuantities W ) o
< > 1:100 &R G To i e o

® A <

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

i

n Mode Eﬁj éﬁ E[% E§ '}T} ?:0
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"] BE4E-PLGen - [Geometry] — X
@l File View Tools Define Help -8 x
Materials Load Cases ModelInfo Pointstable | | ] [ el = £ Multi-BE-files BE-files DXF TBpak ' Re dr Q:,@.‘{..% Coordinates Divisions Loads 3D View Arch Axes
Del Dupl. @) @ Move Copy Amay Match Wall Assembly Load Assembly Grab CG ° End Mid Grid Mearest Points | BEModel KCalc. Run [Select | Edit Draw Segments Paints Beams

"] BE4E-PLGen - [Geometry] — X
Wl File View Tools Define Help . A x
Materials Load Cases Model Info Pointstable | | ] [ |g (5 (O Multi-BE-files BE-files DXF TBpak ' Re or &} -3—»% Coordinates Divisions Loads ) 3D View Arch Axes
petDupl. @) @ Move Copy Amay Match Wall Assembly Load Assembly GrabCG © End Mid Grid Mearest Points ° BEModel KCalc, Run ‘[Select|Edit Draw Segments Points Besms

B

OXU.O-A o0 ol I o

Model Summary | 0/ 0 Undefined | 0/ 1 Sisbs | 0/ 0 Openings | 0/ 84 Columns | 0/ 0 Beams || 0/ 0 Load Patches | 0, ju = Wall Supponts || 0/ 6 Soil Supports || 0 Load Assembii szembies | 896.593 L7
-

Model Summary |0 oiies | 742,297 L2
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= List of Fiscrs: (Chck t0 viw n ther PLPOST or PLDesinl Eom » 5 ik ——
= SRR Dwih
7= View in paral. viewer 4
‘and design vervcal slements, Project Browser - = Opers Sof Fle el foke o
Floor Play TRUNFoo
g the exstance of e runf. n each oad case fider
e 15 Savesod Fle out ey
Lot = ‘Concute Sod stfess
Level
Level
5 Celing Plans. calingPl <
5 3DViews 30 Views =
Aanalyticsl Model Anslytical Model
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a5l BE4E - NLPAK

— m} >
File name: |C:\Users\BEAST\Desktop\10\10.LC | ["Open (LC) Fie
Nonlinear input file:  |C:\Program Files\PLPAK\NLinput \ TR

Nonlinear analysis approach:

() Full working load analysis @) Incremental faillure analysis

Summary and Nonlinear solution log

Total number of increments= __1D l

Load-Settlement Curve

—Next increment will stat ~

Increment point printed 28420
Increment additional load results are calculatec

Results are accumulated 22736

Check failure done
Tension and bearing capacity checks done
PL.exe run finished 17052

ML tterations 1_10_0 run is finished
PL.exe run finished
ML itterations 2_10_0 run is finished 11368

PL exe run finished
ML itterations 3_10_0 run is finished

Nonlinear iterations are finished 56841
Increment 10 check piles capacity is finished
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~Next increment will start o
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Deflection of raft using p-p interaction. Moment about X-X axis using p-p interaction.
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A 38x57 raft fails for the Bearing capacity.

Revit 3D geometric Model Revit 3D analytical Model
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e Gantt chart was used in scheduling
e Logical Construction sequence
» After 88 weeks starting form

7/1/2019 till 3/7/2021 The project was
finally delivered .

M ede oo

www.be4e.com |
Project Start Date  7/1/2019 (Monday) Display Week

Week 1 Week 2 Week 3 Week 4 Gairo University

1
Project Lead 1Jul 2019 & Jul 2019 15 Jul 2019 22 Jul 2019 29 Jul 2019
1/2/3|4|5|6EMa& 91011 12{13|14/15/16/17|18|19|20 21|22 |23 24|25/26|27|28/129/30/31/ 1|2 | 3 | 4
hl hl Al Al A hl Al
WBS TASK LEAD START END DAYS D:jNE MTWTFSEIMTWTFSSMTWTFSSMWTWTFSSMTWTFSS
1 Foundation =
11 preparing Formwark Mon 7/01/19  Fri7M2M9 12 100%
12 preparing Steel Mon 7/01/19  Fri7M2M9 12 100%
13 Steelinstallaion SatTHIMY  MonTR2M9 10 | 100% ]
14 Formwork shutiering Tue 72319 Sat77M9 5 |100% -
15 Conc.Pouring Sat7i7M9 MonTi2oM9 3 [100% -
151 FormworkRemovel MonTROMO Wed731M9 3 | 100% [
Project Start Date  7/1/2019 (Monday) Display Week 88 Week 86 Week 87 Week 88 Week 89
Project Lead 15 Feb 2021 22 Feb 2021 1 Mar 2021 8 Mar 2021
15 16 17 18 19 20 21 22 23 24 25 26 27 28 1 2 3 4 5 B 7 8 9 10 11 12 13 14
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16 Roof Floor Columns - 1002
6.1 preparing Formw ark Sat 2120421 Sat 2120021 1 1005 .
6.2 preparing Steel Sat 2120421 Sat 2120021 1 1005 .
16.3 Steel installation Sun 212121 Sun 2121021 1 1002 .
16.4 Formuwark shuttering Mon 2/22121  Mon 2122821 1 1005 .
6.5 Canc. Pauring Tue 2123121 Tue 2/23121 1 1005 .
6.6 Farmwork Remauel ‘Wed 2{24121  Wed 2124121 1 1005 .
17  Roof Floor slab = 1005
174 preparing Formuwork Thu2i2Si21  Fri 2026121 > 100 [ ]
7.2 preparing Steel ThuZi2Siz1  Fri 2026021 > |00 [ ]
7.3 Sweelinstallation Sazizmizi  Saziznizd 1 |HooR B
.4  formwerk strengthening Sarzizmizi  Sazizwzd 1 |00k .
175 Canc. Pauring Sun 2128121 Sun 2128121 1 1005 .
176  Formwork Remavel Mon3i0W21  Sun30mzl 7 | 100% [ ]
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