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Disclaimer

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

Copyright © BE4E.com, 2000-2012
All rights reserved.

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

The computer program PLPAK™ and all associated documentation are proprietary and copyrighted
products. Worldwide rights of ownership rest with BE4E.com.

Unlicensed use of these programs or reproduction of documentation in any form, without prior written
authorization from BE4E.com is explicitly prohibited.

No part of this publication may be reproduced or distributed in any form or by any means, or stored in a
database or retrieval system, without the prior explicit written permission of the BE4E.com.

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

Phone: (732) 325-2616
Skype: youssef.f.rashed (technical director, Dr. Youssef F. Rashed)

e-mail: info@be4e.com (for general questions)
e-mail: support@bede.com (for technical support questions)

web: www.bede.com
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Introduction

The PLDesign is an add-on for the PLPAK software (www.bede.com) that is responsible for the

automated reinforced concrete design of the slab and beam sections analyzed by the PLPAK.
The PLDesign utilizes the BEM features adopted by the PLPLAK to offer to the user easy, fast

and efficient design and detailing that suits any structural engineering community expectations.

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

The PLDesign Operation Diagram

Projectname.SRFMT
Projectname.BRFMT

P $AIEPHA$ Y Calculation notes (.xIs)
rojectname.res Detailing (.dxf)

Projectname.LC
Projectname.basm
Projectname.asm <

A 4

PLDesign.exe

\ 4
i $CDF$ ;

4 A\ 4 A 4

i $SDD$ ; i $BDD$ ; $PROP$ i $PUN$ ;

PLSD.exe PLBD.exe MCALC.exe PUNCHK..exe

A 4 A\ 4 A l
$SDDRS / i $BDDRS $'\£Eg\'§c $PUNRS

PLDesign operation diagram
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Load case file
Results file
Beam assembly file
Slab Design Data file
Slab Design Data Reinforcement file
Beam Design Data file
Beam Design Data Reinforcement file
Basic mesh Data file
Basic mesh maximum moment
Punching Data file
Maximum punching stress file
Slab reinforcement file

Beam reinforcement file

PLDesign file descriptions

The main program that includes the user interface and controls the
operation of other programs.

Slab designer

Beam designer

Calculator of moment resistance of reinforcement mesh

Punching resistance calculator

PLDesign programs description

The PLDesign philosophy

The PLDesign is the PLPAK component that will be responsible for the structural design of reinforced
concrete slab and beam objects. The philosophy of the PLDesign is based on giving valued capabilities to
the user.
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PLDesign capabilities:

The new interface should provide the user with the following capabilities:

To utilize BEM results in the structural design easily.
To choose the design code and appropriate design parameters. Currently, the PLDesign

has the following codes:

o The American Code (ACI),
o The Eurocode (EC2).
o Egyptian Code Of Practice (ECOP)

To create full design for slab parts under bending moment based on either contour or
strip results.

To check punching stresses in the slab around regular/ irregular load/support elements.
To create full design for beams under bending moment, shear and torsional stresses
directly on the plan of the problem.

To choose the reinforcement layout.

To perform an accurate analysis for deflection limits.

To export basic detailing.

To export design results in the required formats to be used in RVT11ToPLGen.
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Starting the PLDesign

Step#1: Load the model from .LC file

BE4E-PLDesign - [Project 1]

gl

=

File

View Acticn Design

o

Import LC

|
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A
Lj

Open (res} Ctrl+O
Open (.des0)
Save Ctrl+S

Export design data

Page Setup
Print Preview

Print Ctrl+P

Exit

Detailing Help
QA Re L

s Manager Assemb

Step#2: Load the PLPost results already solved and saved as (*.res) (If necessary)

®il BEAE-PLDesign - [Project 1]

gl
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. |

File

View Action

Import LC

Design  Detailing  Help

& Re & &

" Re

o

Open (.res) Ctrl+0

Iins Manager Assemb

&

Open (.des0)
Save Ctri+S

Export design data

Page Setup
Print Preview

Print Ctrl+P

Exit
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The PLDesign Menus

o File View Action Design Detailing

The File menu

| File

| Import LC

{ 57 Openf{res) Ctr+O
I Open (.desD)

g  Save Ctrl+S

Export design data

Page Setup
Print Preview
Print Ctrl+P

W k-

Exit

File | Import LC
Imports a numerical boundary element already completed and solved in the PLPost. This model
will be used for the design purpose.

File | Open (.res)
Opens the results already saved by the user in the PLPost (either global or local contours, strips
or other results) already solved.

File | Open (.des())
Opens a design result already saved in the PLDesign.

File | Export Design Data

This window is used to export the PLDesign design data to Excel & Revit for detailing. In this
window you can define the required slabs and beams for export. The host level in Revit files can
be imported in Revit using the Load Reinforcement from PLDesign tool. The tab gives the user a
great advantage to export the model already designed to AutoDesk Revit to preview the required
detailing for each section.
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Export design data

Export slabs Export beams
I' Slab regions: Design beams: E
Design Beam 1

Design Beam2
Design Beam3
Design Beam4
Design Beam$S
Design Beam6
Design Beam?7

Design Beamd
Design Beam10
Design Beam11

Design Beam13
Design Beam14 e

[ selectal |  [Deselectal | [ selectal |  [Deselectall |

Export punching assemblies Export reinforcement to Revit
Punching assemblies: Level name in Revit:

Export summary files (.xls)
[¥] Export beams
Export slabs
Export punching assemblies

Export
Cssectal | (Desclectal]

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

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

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

View

Toolbar »
1 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

View | Toolbar

Used to control which toolbars should appear on the screen, the same function can be performed using
right click on any toolbar. The mark beside a toolbar implies that it is selected.

W Fle | View | Acion Design Detaling  Help

)| Tooka 4=y
AC I o B] Men  Kifict
Results M Windows X Vew Codes De
View Ogtons ¥ Dean
Foots v Acticn

Show!Hide Reachiorn

Show'Hide Legend

Show Hide Agsemiblies

Show!Hise Siats

Show/Hide Sabs RFT

Srow/Hide Beams

Show/Hide Beams RFT

ShowiHide Punching cntical sechions

View | Windows
Used to choose window options while using more than a single PLDesign interface at the same time.

[ BE4E-PiDesign - [Project 1]

& e | Vew Ao Desgn Detsleg Hep
Ic ] Teolbar » i&ﬁ ‘0’ \’iéd
»

Biesuits M Vindows Tile Vertically
T— View Opficas Tile Hoezontally

Foris Cascade
Show/Hide Reactions Minimize 4
ShowHide Legend Mazmize 81
Show/Hide Assemblies
Show/Hidz Slats
Show/Hidz Sizbs RFT
Show/Hide Beams
Show/Hide Seams RFT
Show/Hide Punching citical sections
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View | View Options
Clicking on view options allow you to change the drawing sequence of the result elements, grid spacing,
element thickness, opacity & colors of different elements.

W Rl View  Adme Dege  Detaling  Hep

AC 2 Tosla LS Be) \'l;ﬂlﬁ & T K BCs load BCslagend Tuppom Resctons Sssenbles Legend Sabs b RFT Beams Bearms Date

Kesalts M Nedawe
View Opbiern

Forey

Mwager  Define medet detnds  Devige Sats  Design Bearms  Funching Usck Deflecton Sigs  Math peoperties  Stat detadng

SeowHide Rexctian:
Shormtide Legme
SeowHide Aneminia
BowHide Stan
SeowiHide Siabis FFT
SrcarHide Dewrr
StowHide Baem #FT

SrowHude Purching ot sechorm

Use this list to Use these lists to edit
edit the drawing the grid spacing and
mode element thickness
View Optioms ﬁ]
Use this scroll Gows Coen
bar to edit the o Back colar —]
column and Grtd Specing (m.) r . Hements Color | N
trangezrrgnc ) a3 = .
porency pots Coe | I
Colmes and Celis Opacity 50
7 TH Columme [ =a}
‘} . \ e | [
Use these
ol Colhe ==
2 » buttons to delete
@ defined material
“Chck on the Color to change
— *J
Use this button to Use this button
restore default settings to save settings
View | Fonts
tom
Tur ot mae e
o —n® e ] S ] e
DTS - TTEE - . C—
= (Kotegrom 1"
Modern Na ¥ Bedd n
Wonoapacksy i1 fokt Ot 11
» "
Mo e
AL
dwte s 2
Senr
Wommr -

View | Show/Hide Reactions

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

View | Show/Hide Legend

The Show/Hide legend command is used to view the legend corresponding to the contours displayed by
the user.
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o 452
-5.19
483
14.8
249

34.9
449
54.9

Myy

View | Show/Hide Assemblies
The Show/Hide command is used to show the Straining actions of Assemblies (Shear walls without

beams, Columns loads without beams).

b = = T
o e e e «®e
AC LU AT e B+ M O NS € R Bt Tl St s i gt o St G (s M o

Teay e G Mamage Pate Mg bt Lt T Contnn Saemio e Seam

ot | anrs

View | Show/Hide Slabs
Used to preview a numbering for each rectangular or quadrilateral contour used for the slabs design.
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View | Show/Hide Slab RFT
Used to preview the reinforcement required for each design slab in both major and minor directions.

View | Show/Hide Beams

% Fie Yiew Adios Desgn Detafing Help
AC ) & Opmitde) | 3 Re LG+ B SN[ & G X BCs Loon Kstegend Supparts Raactioon Amembien Legens Sabs mm@mu
Resuits Mamager Sefect Coe  fleams Manager  Assambiiny Marager  Define model detaldy  Dengn Sisbs  Devign Bears Punching chack Deflechion Stnpn Mutch propertes St detadng

The Show/Hide Beam Command allows the user to recognize each beam name necessary for the design.
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View | Show/Hide Beams RFT
The Show/Hide Beams RFT command allows the user to be acquainted with the beams components such
as sections and breaks which are set by the user as shown later.

Hint about Sections and Breaks of the beams: Each beam is divided into three regions defined by four
breaks surrounding them (Start Break, End Break, Break 3, Break 4).The most critical section in each
region is chosen relative to the region’s length (0.5 of the middle region, and 0.1 starting from the ends of

the left and right region).
2 1
5 '

I Section A I I Section B I
" H :
| /

| e
View | Show/Hide Punching Critical Sections

The Show/Hide Punching critical section command shows/hides punching critical sections.

The Action menu

Action

Results Manager

Paths Manager
Select Case
Assemnblies
PL Contrels

Beams

Action | Results Manager
This command shows the results manager which is used to control the properties of the strips and result
areas which have been previously drawn.

Y R  § LaeiCriel 10 LomdCnel | B -~
o Fle Vew D Actem el F
A Do WdIg Schve o O NIl @ X B Losh Bxlegend Spperts famcher Leged  Puc Costowr Quest Cortmat MauTn Ovew e

o0,

Quary Sohve Resiin Mansge Sebact Case FL Cantrolt  Assevibes  Bearss




17 | PLPAK V1.01 User Manual - PLDESIGN



PLPost Results

The following table shows the results that can be shown by PLPost.

Quantity

Description

Rx

Rotation about the X axis

Ry

Rotation about the Y axis

Uz

Deflection in Z axis direction

Mxx

Bendng moment in X direction

Mxy

Twisting moments about X and Y directions

Myy

Bendng moment in Y direction

Qx

Shear Force in X direction

Qy

Shear Force in Y direction

Mii

Bendng moment in i direction

Mij

Twisting moments about i and j directions

Mij

Bendng moment in j direction

Qi

Shear Force in i direction

Qj

Shear Force in j direction

Mmax

Maximum principal bending moment

Mmin

Minimum principal bending moment

Mxxdes

Design moment in X direction

Myydes

Design moment in Y direction

Miides

Design moment in i direction

Mijjdes

Design moment in j direction
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Strips:

Use this box to

Y

Choose whether
the strip should be
solved or not

Use the scroll bar
to control size of

graphs produced

Define the angle at which results
should be shown. You can view
results on prinicipal axis

Use this button to ) ) Use this box to Checking this
delete the strip edit the strip define no. of points box shows the
name to be solved result
Brsuts Manages Use this button to
S v v export the result
- v !
List box My E D (2wt frabied. [ 4] (St jo— file
containing <L s i |
names of strips . R’ |
167440 \ g 213 Use this list to
Y e e chqo_se whlc_:h
Use this box to straining action
define start point ‘ should be
of strip displayed

Use this box to
define end point
of strip

Strips: This part of results manager is used to control strip properties including 1D, Start and End points,
No. of points within the strip, type of stress resultant that is required to be displayed at this strip. Export

command is used to export a tabulated format of the strip results, the produced tables can be used by any
spreadsheet software.

e LS e )

W OB e

oo .
sy -8
AC J T A0 e A M B EON11 @ 0 BOn leah Wilagesl bppon Susiton

Oy S0 M

= )

[
Logtnd | o, Commer Qutd Comtme Wlibe D Sing
s Mermge  Swncr

st ML Commtt Auunnied Seams

Corvomt Lot Cave | madiaselt

Contours:
This part of the Results Manager is used to control properties of the contour areas. Main Contour is used
to display contours all over the model, this is the only contour that can not be deleted. Using this dialogue
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you can control Contour 1D, Type of stress component to be displayed, N which is the number of colours
within the contour, spacing between points to be solved within the contour. Export command is used to
export a tabulated format of the strip results, the produced tables can be used by any spreadsheet software.

- Use this box to Use this box to i i
Use this button to > ! ) Checking this
h edit the contour define no. of points box shows the
delete the strip
name to be solved result

List box
containing
names of strips

Use this button to
I—» export the result
file

0 e
Checking this ouatd noE Jesen
box allows user > . 5 ;
to define Sk e Veibetngs W
mas

Use this box to

minimum value M b Unersdebred ?

] define spacing
for contours St [TuleSavm Cunert Viabie between points to
Checking this box i Q — A be solved
allows user to -
P —

define maximum ¥ Define minimum
value for contours Used to define

- “» value to be shown
angle at which Used to define Define maximum by the contour
results should be straining action value to be shown by
displayed required o be displayed the contour
G TRt i (] ———
w e den Dee  dtee ey =

AC W EIA Re ZA4YBNE D Kl ¢ T X BCy e LOLigmd Spsorm Seciomt Lugend Doz Cotms Quad Cowmur Viehis Do Sow

Qumry Swvw Soem Mhrege St Cee ALComre Spevite Seem

Fatvack

Covart Lowd Came LowdCanc |
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Column Plot:

This part of result manager is used to show contour results at supports. This part is used to control the
number of contour colours and type of stress component to be displayed. Export command is used to
export a tabulated format of the strip results, the produced tables can be used by any spreadsheet software.

CThecking this
box allows user —
to define Checking this box
maximum value dal:im nr:sler 10
] for contours | define minimum
When checked |
resnulta are ‘ | value for contours | Define maximum
displayed | _j’ value to be shown by
e [n ']‘_ the contour
we {0 I‘G—L Define minimum
value to be shown
, Sub by the contour
F— [im] Use this button to
’ export the result
f ' L file
| When checked | Used to close the |
Relresh Button | shows total | window and save |
forces r semngs
ST WA TFd ot et W T e
SIe = P e e -
AC J 30 Be il 4 MM O N € € D5 int Mibapedt s Soriinn gt S G St G Wb Bt i
e e R )
T
1
H-A
- 3]
1l

<
v ah o

21 | PLPAK V1.01 User Manual - PLDESIGN



Action | Paths Manager

Disalays name of [Loade pathe |
curram path ‘ from & fis |
i ey i :
[eyTren—. |
e | — Whan checioad, the
s A path is displayed
| et DA SR £
b | | Displays patn
‘f‘ dascription
> SYNREY O ——
Liet box ‘ et I SR Displays path
containing names et s — ., eyl Pt no
I patrs
e PP, LE Displays max
' | vaslue of the path
| [Desplays path watal
Surodl b ueed to ! ST e L’: ik
control paths s@e ¢ — g
on screen ‘ L4 .
| Chck 1o dose and
| save senrgs

Action | Select Case
This command is used to select the load cases or combos that are required for the design of the slabs and
the beams. We can also enter Envelop between the load cases and the combos.

i et B el & B o

owat Cortraton

| a e mtul ctraee '
ety
| o o * 18} ‘
Saar)
a A | DU R
M: Pt ,‘:‘ i
< - i
: ryien
CRE— Aot
. froex
v
— -—— e
N % St i
Dok et
ety [EepT——
A ot et |
add RSN
Loy
" i
\
wa || s
o vl

Action | Assemblies

This command is used to show the cell properties. In order to show assembly results, type the cell number
in the lower left box, then click add. The assembly results can be read at the normal X and Y directions or
at any direction. The results at principal directions can be shown using the command “use principal”. The
results can be exported to a file with a format that can be opened using any spreadsheet software.

Rl BE4E-PlDesign - [Project 1]
s File View | Action | Design Help

(e QE o Results Manager

. Results Manager Paths Manager

Select Case

I Assemblies
PL Controls

Beams

22 | PLPAK V1.01 User Manual - PLDESIGN



I Add assembly " Delete assembly

Display

assembly name

Display
assembly area

for assembly

Export result file ‘

A A 1
[ Assembly Manager =] When checked,
Support cells allows the user
to define CG
- ID: I I t | — manuall
List box | Bxpor y
containing wet[ Je— e ¥
names of CGlIs User Defined: E 4—' Use Principal |
support CGOrdered Pair:
i \ 4
assemb“es Inertia X: Inertia XL:
Sets “theta” to
JAssemblvcells: Inertia XY: Inertia XYL:
. equal angle of
List box Inertia Y: Inertia YL: principal
containing Fz: Fz: direction
numbers of Mac: Mx L:
support My: My L: i l
assemblies y
Load cells -
Assemblycells: D: 'D'ISp Iays'
' Load straining actions
List box Z; N and inertias in
containing > 1 oK the “theta”
names of load My: A direction
assemblies
A
A 4 v .
- - Load assemblies
List box Displays Export all result file (.asm)
containing = e straining file for assembly v
numbers of actions and load supports & Click to close
load Inerfias load cells and save settings
assemblies

Action | PL controls
Refer to PLCoreMan manual.
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Action | Beams

This command is used to display and edit beam results. The produced dialogue is used to show beam
nodes, directions, and type of stress component that should be displayed on the beam.

Rl BE4E-PLDesign - [Project 1]

I
f

Scrollbar which

o5 File View | Action | Design Help
AC Q& o Results Manager
: Results Manager Paths Manager
Select Case 3
Assemblies
PL Controls
Beams
Checkbox grou
. g p Checkbox group
controlling what is controlling what o
the beam that the be disp?laye d
user wants to show
T A
.Beé‘msManaggr 1 r ' : I I M y
Design beams: T
[ Name ShowResult Show Nodes: ("] Show Nodes Nos: || [
Design Beam1 E a ,IE Show Elements: ("]} Show Elements Nos: | (]
iDesign Beam2 ‘ [l “ A
— : Show Directions:
| Desion Beam3 B ow Directions
%Design Beam4 E) Show Result: i I-[UZL vﬂ
jDesign Beam5 = *
| Design Beamé = Sabesiis E {m '
| Design Beam7 &l 9
iDesign Beam8 El
z A

Exports result file
for assembly

v

controls size of
results on screen
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The Design menu

Design

Define model details

Design Slabs Manager
Design Beams Manager
Deflection Strips Manager

Punching check

AC (3 Opentdml | Deime mocel detu 7 _¢' IR S @ K BCs Loads Bllegerd Supposts Aesctons Awsemblies Lepend Sabs SsAFT Seam BosmsDta

Fevols Marager Sefect Cor Denign Stabs Mansger

Design Beerm Maruger
Defection Stgs Manage
Purching check

Design | Design model details

Design codes zone I

Define model deterh  Desion Siess  Detign Bewrrn Punching chack  Ouflaction Sigll Match propertion  Start Setiing

Define mode! detsly
Desgn codes
Code Name: Code parameters kst
lacx |EETTTTEE ¢ ot name: PHIFlexure
EC2 PHI-Shear & Torson
ECP Mavimum conaete stran. | Piraneter descpton: Strength reduction factor,
Minimue steod sy an, |
| | Farameter value: 0.9
Design matersls Mode units
:Defaut bo Materldl name: Dafalt b-n e it b o
|Default b-ft
Defmit kion Concretn prepertes
Default kip-ft { ik o
Cetaadt 10 Econcrete; 0457 Length n
|Defaut Nm
Defaclt Kgfom Fou Conorete: 4000
Defadt Kgfm
| Defauit N
Defauit N Stewi proper e
|Oefmit Yorrf-mm
|Oefadt Tonfm Estesl: 29000000
| Defaut 1i-cm fy Steel
| Default ¥gfon longitudaal: $0000
|Defaut N-am
(Dnfadt Tonfan_ i Steel {s2mos): oo
i Lo o= ]

Q—I Model units zone I

Design materials
zone
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e The design codes allow the user to choose the required design code and to change the
relevant design parameters. Currently, PLDesign supports ACI, EC2 and ECP.

e Throughout the PLPAK components, all the models were unit less; i.e., the user had to
keep his units consistent. In PLDesign, the model units have to be defined; therefore, the
model unit zone can be used by the user to define the models that he has been using so far
throughout the model.

e The design materials zone allows the user to create and define the properties of any
number of required design materials. The design materials are then attached to design
slabs or beam sections.

Design | Design Slabs
This is the PLDesign menu that can be used to design slab parts under flexural stresses.

Design Slabs

i Add strip to main
model

Create new region

Edit

Region properties

Start slab design Close

When you choose to “Add strip to main model” a design slab, this dialogue box will allow you to

create design slabs from ready local contours or strip results (present in the Results Manager).
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Deagn Sabs

'Cvntradaqvu-'ob -

Fleasas chaose 2 resut type opon:

& Croate a deagrsbah from a 2ondour.

| Create a deagn skeb from a stno,

o ] [lca ]

If you choose to create design slabs from contours, you will reach this mean that can be used to create

multiple design slabs from local contours.

7
Design Slabs 1
Li

P
Create a design slab

Pleases choose a result type option:

Create a design slab‘-from a contour 1

Contour list:

Please choose the required contours.

oK || cancet |

If you choose to create design slabs from strips, you will reach this menu that can be used to
create design slabs from strips. The definition of a design slab from a strip requires the user to

define the main strip and the area definition strips.
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Create a design slab from strips Create_a_design_slab_from_strips_definition

Strp list {choose result strip): Strip list (choose resutt strip):
:
e S

Strip 3 Strip 2
Strip 4 I

[ ok ] [ Cancel |

After creating your design slabs you can edit them directly from the Edit Design Slab menu

shown below. This menu can be used to modify all possible slab design properties, reinforcement
layout. In addition, it will display design errors if any.

Edit Desgn Slat
Region 2
Duvgpn slabe lat: S0 proger e
pETE— ] R =
ooameter; O v Ml o nTod e T trvekpe desgr
Meor desgn My v loaiomn , )
parameter: Joetinaton; L00dCase! Envelope:
| Too majer si2¢  Botom mager steel | Topwoer stest [Somommnse = | Refresn |
Sx dameter 0,018 Hurrber of 3 Caaste |
requred rebers; —— 3 mm_-_—f .
Marrmm bending moment: Maers berdeg moment:
- “-e 3
| 8293217251050 8.290276153957% Dbatches
Denpn s mrs: oW praper ey,
Add 1Rt orea 2 S thoress: 5 2000001072 || Segy remforced. 7] Porce doudéy rentorced secton
Add. rft oren 3 iian ° Albhe Mator= 0.2
i chnctnds ° Aptw mner; 02
| Too maior si2€ Butteem rger steel | oo mwnor stawd | Sottom meor stael
Astosl oo najy deetton: o Mrwrum nusber of rebar:
Sar dameter: .0t Nurber of requred rebers: 0
ETors m major arecton:
Ervors m mnor deection
\ m,
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e Slabs: Match Properties

x
% Fle View Acion Desgn Detsiing Hep SR
IC 1 S ommide IS0 Re E R > HME G KZT & F K BCs Loss BCslegend Suzports Seactions Assembies Legend Siats SebRFT Besms BeamsData 2
ResubsMansger Sefect Case Beams Mimager ZcsemisbesMansger - Define model detais Design Siabs Design Seams Punching check Dsflection Strips | Match proeries | Start detsiing

The match properties command is used to match a slab (Source Slab) to other slabs (Destination
Slab) having the same properties as the source one.

Slab spans | Beams | Beam sections | Punching asms. |
Source region : Destination region:
Region 2 v Region 2 v
Source area : Destinationarea:  _ _ _ _ _ _ _ _ _
Area 1 v  Areal v, Top major steel N
| ?
Source span: Destination span: | [7] Bar diameters :
Span 1 I [7] Bar amounts I
Add. rftarea 2 Add. rft area 2 I 1
Add. rftarea 3 Add. rft area 3 ! . 1
I Top minor steel 1
|
1 [ Bar diameters :
: [T Number of bars :
: Bottom major steel :
I [7] Bar diameters |
|
e |
Dimensions 7 Section data “ 1 [T Mumber of bars |
I
[¥] slab thickness | Is Singly reinforced : : - _ :
: | ,  Top major steel
[7] Bottom cover | 1= Force doubly | = ! !
@ " B fieed secion: : : 7] Bar diameters :
| Top cover :
3 ! [ ‘Alpha valies i 1 [C] Number of bars
. 7\ /
S e - -

e Make sure that the bordered boxes are toggled ‘oft”; else wise the reinforcement of the first
slab (Source Slab) will be similar to the Destination slabs.
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Design Slabes

—
madel

Croate new recion |
e |

sawhda | [ cm |

Press on “Start slab design” to start showing the as required for each design slab in both
X and Y directions.

O N
Region 2
De=iyr slab kst S5O propertes
CrT— | T STeaihet: > | WA SN
B T v Metns opiTeat » 1 Enveloe desion,
Mnor design Myy v ‘loadcme v X
parmneter: At L0 XEL Enveloge: =
oo maer s32e | Botaom maer stest | Top ey siee [Sotommasy + 1+ [ Refiesn |
Bar dasseler; 0015 Nurrber 3¢ 5 s |
reaured redys: =
. morrents
- ) we bending davond
0295270 8. 532N . m"'
Desgin sab sparss Span propeces
.m"'mi Sab Subewss 22000001072 (1) Seedy -hwd
et narans Cavert a.01 Hoha Mogers 0.2
Tep covent 0,01 MNoha mnor: 0-2
5lsom e stes | Tap e stes | Sottons mens siees|
# Aatesl top mapor drectont (0 00100530054  MeTOm rumber of rebers:
B dameter 0.05% Hurber of regeed rebare 0
Enorst
| Erroes in teagor deecson;
! oy o drecton:

(Top major steel”) Bottom major stee! [ Top minor steel [ Bottom minor steel|

Asteel top major direction:  0,00100530964 Minimum number of rebars: ILS

Bar diameter: 0.016 MNumber of required rebars: 5

Choose the Bar Diameter, the corresponding minimum number of rebar will show up, thus input
the integer number of required rebar.
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Design | Design Beams

The following is the main design beams window. When opening this window, the beams have to

be loaded from the Read Beam Data button. This button will ask the user to read the beam

assembly file (.basm) that should have been previously exported from the PLGen.

Design Beams
Design beams:
[] Show enabled. [ Read beam data ]
Beamwidth: | ’ R T—— ]
Sl | [ Start beam design ]
Solved: ToBeSolved
[ e |

Press ""Read Beam Data"

File name: 'roject\19\19.LC

_— = Z
R s —=—=======. Run Files (*.run)

Design beams:

Design Beam2
Design Beam3
Design Beam4
Design Beam5
Design Beam6
Design Beam7
Design Beam8
Design Beam9
Design Beam10
Design Beam11

~ |Load Cases File (*.LC)
Load Cases File (*.LC)

Beam Assembly File (*.basm)

Input Files (*.in)

AIP Files (*.aip)
All files (*.%)

Open (.basm)

[¥] Show enabled.

Beam width:

Beam depth:
Solved:

After loading the beams, the beam breaks and design sections positions can be defined using the

“Define design regions” button. This menu allows the user to define and/or modify break and

section positions using their relative or absolute position simultaneously.
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Define beam design regions

Diesign Beam32 design sections
Beam tnssks
Brezk name: Name BreakPiX BaeakPY ReDistance &bsDrtance
: e . 24723415005 (0
S A T72341156005.
O Bbsokse dutance (O Reaive dstarce & 72M115E005.
. _ 2472341156005
| Add
Design secion
Sistbesk  Endbeest v Endbresk sk v | Moaty |
Section name:
Stast . [ & Sechonl D ECS00024471805 . D1000003M4068
o 2.300004965106... | 0.500000823281
Endteeck: | B | Secsce [ p— _ DE00IM41406. 010000034063 Breakd
Distance Som beam stat break:

Add E
Ethuced v Define rerforosment
mabeiat Conorete  w  Emos Noenms b

Defining the Sections and Preparing for reinforcement

Clicking on “Define reinforcement details” will take the user to the following menu that can be
used to define design load cases for each section straining action. The menu functions as a
reinforcement builder that can be used to define section reinforcement layers, stirrups and
longitudinal bars. In addition, it calculates the reinforcement amount built and compares it to the
required area of steel and informs the user whether the section is safe or not.

The reinforcement of a beam section is defined by three distinct types of reinforcement:
o Reinforcement Layers for top and bottom steel to withstand flexure in beams.
e Stirrups to withstand shear and torsion in beams.

e Longitudinal reinforcement to withstand torsion in beams or any other purpose.
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Design Beam - SactionTraintorcament detalis i

Stmray athiny
""".=W“', '°°‘I. [New Comto % Design momest ‘
Shay desgn bad —— Comim (s
phocyrens i »Nwtm v Desgnshesc [k
Towen desgrosd 1y e ] Desin keon
cate/ooetannon { N
Revloiconent yers

HeOIB BuDismwe  awh IBetorl et ok

10025 _

AsauedAded g || frctud Aot togc Covs botam: /0%
Fnguared Asteel botom: Aach Asteel bt ]
SerIR IS | Aot rtorcmmant lopet | Longhudewd jebiss
il S Babwsei  Xba Ve
s 008 nn 0%

NeliLage Balianeter Sattpaorg _Steup wadh » aoe

FagemdAied | | Acualasest [0 1]
z re— il biass [iomoe Sale
Rugased Asdset | 1/ ; Achusl Astoet ] Lorgh hossiord Add borghusng b
s it S (o]
~—

e Beams: Match Properties

9 Project 1}

2 Fle View Aden Desgn Detaling Help
IC )G omids 3G nggﬁé&g‘d\’lég(d(m Loads Blslegend Sugpodts Feactions Mssemblies Legend Slas SabRFT Beams BeamsDaa :
 ResubsMenager Select Casz Beams Manager AssembbiesManager - Define model detais Design Szbs DesignBeams  Punching chack mmmmﬁxzd&hg
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»
Match properties

1| [slabspans | Beams |Beam sections | Punching asms. | |
Source beam : Destination beams:
Design Beam1 | What to match?
Design Beam2 Design Beam2 =
Design Beam3 Design Beam3 (5| | I Beanibxitaks
Design Beam4 Design Beam4 [] Beam sections
Design Beam5 Design Beam5
Design Beamé Design Beamb [ ] Beam sections data
Design Beam7 q

Design Beam8 Design Beam8

Desn beams |
Design Beam10 Design Beam 10
Deonbeamil  *| |[EETTSTTVEEE -

DR osions Design data Reinforcement data
[7] Bottom cover [V] Design materials
[/] Top cover [] Bending moment Loadcase [Y] Layers (flexure) U
[Y] Left cover [7] shear Loadcase [7] stirrups
[/] Right cover [7] Torsion Loadcase ) Longitiidnal bars
i U
S?IC‘IJOH data Original
7] 1s Singly reinforced @ Add to destination data
- Force doubly = o
« reinforced section, © Repiace destination data

[7] Alpha values

Similar beams are matched with the same reinforcement

The users can also match properties for the sections in one beam

Match properties
1 k]
Source beam : Destination beam:
Design Beam1 v Design Beam1 v
Source section : Destination sections:
N [ Design data
0 O ) v ot
E _ Bending moment Loadcase
Shear Loadcase
Torsion Loadcase ]
Reinforcement data
Layers {flexure)
Dimensions Section data st
| Tups
Bottom cover [¥] 1s Singly reinforced P i
Longitudinal bars
Force doubly
reinforced section.
7 Original
. Alpha values
Right cover @ Add to destination data ’
() Replace destination data
=

Similar beam sections are matched with the same reinforcement

34 | PLPAK V1.01 User Manual - PLDESIGN



Design | Deflection Strips Manager

It shows the Maximum deflection (according to selected moment) & the effective length of any selected
strip.

Deflection strips list:

Region 2 - Area 1 Add stri Remove

Region 2 - Area 2 [ i ] [ ]

Region 2 - Area 3 Moment based.

Region 2 - Area 4 A
Psjox deskors pex e tex:

Mxx v

Maximum deflectiom:
-0.0018733999459072948
Effective length:
8.3811864852905273

Design | Punching check

F—.—.——:‘
Nmmﬂi-ﬁ W—
Punching assembles Cntical section praperties BE analyss properSes Specal items Sor EC design; Unoalarced anboal shear
T . - Cromgrmary | ) Sobe 8 sobton. I
‘swrxn:: F b ol secton
“?W’t‘: d J e Materit Defast bin - Capacky rate: -
waport: £ "
|5 q = TiBetsuserdefed.  ShA  Tegesowed v i
i&m!:ﬁ UNSAFE
Supporn 7 b [
| Spportin - mm, LoadCamel v Rerforcorent atio nde-2:  BE Citod s stresses
| Spor:4 b2 : " ek Ll e
|Swpon: 0 B o ’ " ! condewanty effect 0 0,15 "
. Bo user defined
{Support:44 b Enwvelope: - SErendts:
Support: 12 g ~ X Corarene stwar CAWCE E
|support13 # 0 1000000039504 ter Spacng for s / Critical Shear stress:
| Spport: 15 Aphs: 4 BE soubon; 7
|S 15 'z » Nl
;W"f . 1A P m:' > / Capacty rabo:
) Sppartt e e~ ekt A Sheatcalsmttons | USARE "
o o |
— —

The variables defines in the critical section properties window are similar to punching critical section
properties as stated by ACI-318.

These variables are:

a,b: critical section dimensions

Beta: ratio between b and a

b1: dimension of the critical section in the direction of the analysis

b2: dimension of the critical section in the direction perpendicular to bl
Bo: perimeter of the critical section

d: depth of the slab at this point
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Alpha: Constant defined based on the position of the column

The Detailing menu

Detailing I

] Start detailing

gn - [1lcadCae] -t ] -LowdCire) ]
& File View Acen Dengn | Desing | Hel . Ax

AC ) & Openied i 3§ Satdetting  uiq of (Nef]€ @' O X BCs Lowh Cslogend Susputs Temsiom Amsembles Legend Subs SubRFT Bosms Hesrns st a
Pesubs Mansger Select Case  Beams Manager  Asvembiies Mszeger  Define modef details  Design Sebs  Design Beams  Pusching check  Deflection Strps Mitch Start detaing

PLDesign can be used to export design drawings for the designed beams and slabs. The drawings are
exported in (.dxf) format. The PLDesign allows the user to choose the drawing components, layers and
their respective colors.

Start detadfing
Slab detadng
[| Er— ~ |lymneme  Coert Color et | |
» aess v |red | ¥
Magr oo, (Magor mpet, v [Bha | @
[Magr pat rf, Magor boLift, v |Green o @
) vt o]
‘ - @

Toxt heght-detads: 0.05 [ Emont Coze |

Getting Help

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

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