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Introduction:

PTPAK (Post tension package) is a structural design tool package for pre-stressed (post-tensioned
or pre-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 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.

In PTPAK the user can draw reinforcement on slab and determine the reinforcement at beams
(without post tension).

In the PTPAK the calculation is not only for load combination, but also for envelopes.

In this manual, the user can start his model from Autodesk Revit or from PLGen until finishing his
model reinforcement details in Autodesk Revit.

Therefore, this manual will explain the following:

Loading already analyzed slab.
Defining material properties.
Defining losses parameters.
Drawing cables.

Profiling cables.

Solving PT load cases.
Drawing PT design strips.
Solving the strips.

. Checking stresses result.

10. Exporting cables to Autodesk Revit.
11. Optimization tool.
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1. Loading already analyzed slab
- After drawing the problem (without post tension) in PLGen as shown below BE-Files
should exported and the text files also for the problem.
"t BE4E-PLGen - [Geometry]

39. File I View Tools Define Help

M _] New.gen  Ctrl+N Points table - J‘Hj
D ,_;'; Open .gen Ctrl+O rray Match Wall Assembly |
Import »
Export 8 BE files
Assemblies

Save .gen Ctrl+5
Beam assemblies

Print Ctrl+P Tﬂt fnrmat

Print Preview

ke W I

Page Setup

Exit Alt+F4

- Note that when exporting Text format files, enter the same name of the .LC file in the
“File name:” text box of the exporting window, and exported them to a folder with the
same name and path of the .LC file.

Mame Date modified Type Size
MK File folder
N Ty Size
— o — | DEAD File folder
| RS Lo Document . LIVE File folder
_ Beams.bd Text Document ow File folder
|| Column load.txt Text Document B
|_| SDROPSDISC1S File 1KB
| Columnsibt Text Document — -
[ Dropssxt Text Document e B File 6KB
_ Lebt Text Document L 1.drp DRP File 1KB
| Lead Patch.bd Text Document | l.drp.prop PROP File 1KB
&£ Materialsioct Tert Document ] 1.GEN Structural Model 13KB
|| Opening.txt Text Document @ T PLPost file TKE
| Slabit Text Document

_ Soil supportsibxt Text Document

[ Wall load assembly txt Text Document
. Wallload.bet Text Document
| Wall support assembly.tt

|| Wall supports.xt

Text Document
Text Decument 1KB

- Beam assemblies should be exported if there are beams.
"l BE4E-PLGen - [Geometry]
ol | File l View Tools Define Help

M _] New .gen  Ctrl+N Pointstable : | _juj
D|lF Open.gen Ctr+0 rray Match Wall Assembly L
Import >
‘ Export ’ ‘ BE files
Assemblies
H Save.gen  Ctrl+5
| Beam assemblies
j Print Ctrl+P Text format
—-:L Print Preview
Page Setup
Exit Alt+F4




First the user should open the PLDesign tool and choose the “PT Slab” option as shown
below.

1| BE4E-PLDesign - [Project 1] = =} X
File View Action Design Detailing Help -8 X
.LC () 5 open(de) B Q[ Re & B @ (' & BCs Loads BCslegend Supports Reactions Assemblies Legend Slabs Beams BeamsData Punching critical sections
Results Manager Select Case Beams Manager Assemblies Manager | Define model Design Slabs Design Beams Punching check Deflection Strips Match properties Start detaiing Cables Info Exporter Losses Diagrams
l _ OTTD LossesData [ import DXF 1‘ L Save PTModel @ DrawPTDesStrip Allowable Stresses Run All DesignStrips Define Ctrl Points Auto Draw  Cables Auto Profile Optimize Cables
LV
P
_[ BE4E-Floor Type
O RC Slab O PT Slab
v
000 Load
0%
0 Cables |[0PTstrips
Current Load Case: | Loadcase 1| Current Load Envelope: [ None
| BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]
View Action Design Detailing Help
5 opentee) Il B Re AR 6 S RN 6 ' s 1o 2510
o anager Select Case Beams Manager Assemblies Manager ° Define model details Design Slabs Design Beams Punch
|£ — [T LlossesData ImporthF -E —HE;H € (7 Save PTModel @ DrawPTDesStrip
1 BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1] = =] X
8 x

ol File View Action Design Detailing Help -

LC ) [ Open(des) [l B Re L& 4 w‘d‘d‘g 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 Cables Info Exporter Losses Diagrams
[ CITD Lossesata [ import DXF -@ -EEH € ( Save PTModel o DrawPTDesStrip Allowable Stresses Run All DesignStrips  Define Ctrl Points Auto Draw Cables Auto Profile Optimize Cables

(X= 39.905, Y= 35.302) [0/0 Cables | 0/0 PTtrips |
Current Load Case: LoadCasel ‘ Current Load Envelope:  None



2. Defining material properties

Open the prestressing material properties window.

| BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

ol File View Action Design Detailing Help

AC ) [ Opentded (d ST, Re A8 b BN S NI 6 G L BCs Lonss Bs1eg
ger Select Case Beams Manager Assemblies Manager © Define model details Design Slabs Design Beams Punch
ﬁ:ﬂ:ﬂlf Losses Data \mportDXF -E —HE;H (—) (—> Save PTModel @ DrawPTDesStrip

N
L

Hence, deflne the material properties.

Prestressing Material *

Material Name PTMAT1

Material Properties

Modulus of Elasticty, Eps  1.950E+008 F/L2
Ultimate Stress, Fpu 2.000E+006 F/L2
Yeild Stress, Fpy 1.900E+006 Fl2
Area Strands, Aps 0.0001 L2

Code Provisions
Maximum Allowable Stress by jacking, Fpi
1400000 F/L2 8 User Defiend

3. Defining losses parameters
Open the losses data window.

I BE4E-PLDesign - [NZONE14.LoadCase-title1-LoadCase1]

ol File View Action Design Detailing Help

.LC ) (5 Open (des) HJQ Re A&+ N & N Y| @ G K BCs Loess Bs1eg

Results Manager Selegt

0'H|.-<

Beams Manager Assemblies Manager : Define model details Design Slabs Design Beams Punch

& import oxr 5] —HE;H € (7 swePModel (@ DrawPTesstrip

o |




- Enter the losses parameters based on the required design code.

Losses Data = X
Prestressing System Longterm Losses
© Unbonded O Bonded Creep Factor, Ker 16
Residual Shrinkage Strain, esh 0.0003
Cables Spacing 1.2 L
© Relaxation Equation 1 @
— ! Relaxation Factor, Kre 470 F/L2
Own Weight LoadCase LoadCase1 Relaxation Factor, J 0.04
Strands Type
Superimposed Dead Loads LoadCase LoadCase2 -
© Stress Relieved () low Relaxation
Initial Losses (O Relaxation Equation 2 @
i Relaxation Factor, K1 45
Curvature Friction Coefficient, p 0.07
- Time from Prestressing, t 1000 Hours
Wobble Friction Coefficient, K 0.00328
Concrete Properties
Anchor Set 0.00635 L
al /= Modulus of Blasticity, Ec 24860000 F/L2
Blastic Shortening Factor, Kes 05 Moduius of Blasticity at prestressing, Eci 21530000 A2
[ Assign ]

4. Drawing cables
The user can draw cables using 3 ways manual drawing, importing from DXF file, or using the
Auto Draw capability (Post-Tension Automation Tool is required for this option).
4.1. Manual drawing
The user can draw the cables manually with the help of the snaping tools.

I BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

g File View Action Design Detailing Help

ALC ) (7 opentden) [ (B0 Re LI o I .’d"d"i BCs loads BCslegend Supports Rea

Results Manager Select Case Beams Manager Assemblies Manager | Define model details Design Slabs Design Beams Punching check Deflectii

s OCTTO  LossesData \mpoanF -E -HEEH (‘) (" Save PTModel @ DrawPTDesStrip  Allowable Stresses

Draw Cable [np
e
Array <

Snap to End Point
Snap to Mid Point
Snap to Grd > Gnd ™ m
Snap to Nearest

Snap to Cente;
Snap to < 902

Construction Point

0 o ! m mn__r

(X=77.534, Y= -0.904) | 0/0 Cables || 0/0 PTStrips
Current Load Case: LoadCasel | Current Load Envelope:  None



4.2. Importing from DXF file

- The user can draw cables in AutoCad as polylines. In these polylines, additional points
should be added at the end of each segment. Then, the user should save the file in DXF
format.

- Hence, the user can import the saved DXF file by clicking on Import DXF button.
I BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

ol File View Action Design Detailing Help

.LC _}_.,Open(desldjq Re Q@{&'ﬁ.‘dw

Results Manager Select Case Bea

| IO  Losses Data

Ei ‘3 d % BCs Loads BCsleg

mblies Manager - Define model details Design Slabs Design Beams Punch

—EH € ( Save PTModel @ DrawPTDesStrip

O.Hl—<




4.3.

1| BE4E-PLDesign - NZONE14 LoadCasel-title1-LoadCase1]
G File View Action Design Detailing Help

.LC ) 5 Open(des) [ (33, Re QIQ%&&‘O’\".d"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 Cables Info Exporter Losses Diagrams

OTTT  LossesDats - [ import DXF -E % € (P Save PTModel 0 DrawPTDesStrip Allowable Stresses Run Al DesignStrips Define Ctrl Points Auto Draw  Cables Auto Profile Optimize Cables

Bt "¢

X

00
¢
%o

4
-

(X= 55.162, Y= 26.211) | 0/78 Cables | 0/0 PTstrips
Current Load Case: | LoadCase1 | Current Load Envelope: | None

Auto Draw capability (Post-Tension Automation Tool is required for this option)

The user can draw cables automatically using the Auto Draw capability by choosing to
draw cables in x direction and/or cables in y direction. The spacing of these cables should
be specified and also a minimum draw length is required to ignore cables with small
lengths. The spacing of calculation points is the tolerance that determines the maximum
distance between cable start/end point and the slab edges. It should be small and bigger
than zero.

= [ X

AutoDraw
Minimum draw length 1 Spacing of calculation points 0.1
X Direction Y Direction
Cables @ PTDesignStrips [ Cables & PTDesignStrips [
Spacing 15 Spacing 15
PTDesignStrips Sections Spacing 0.5 PTDesignStrips Sections Spacing 0.5

Draw




BE4E-PLDesign - INZONE 14. aadCase1-titlel-LoadCase1]
% Fle View Action Design Detaling Help

AC ) 5 Opentden |l (31 Re LI, 3 BTN o O ]| @ G € BCs Losds BCsLegend Supports Reactions Af AutoDraw - o x
Results Manager Select Case Beams Manager Assemblies Mansger * Define model details Design Slabs Design Beams Punching check Deflection Strips
I o om0 Bimporion ] ] O swermiode @) DrewPTosSp Alowable Stresses RunAD|  Mirirm i i 1 Spacing o caluiion ponts 01
LW = X Dreclion ¥ Drection
ke :
- Catles @ PTDesignStips (] Cables @ PTDesgnStres
- Spacng 15 Spacing 15
= o
- PTDesgnSips Sections Spacng PTDesignSirps Sections Spacng 05
—t—
a3 & m
+
/ .
060 -
UOD B
o
"3 - [¢
L I
] [ 11
b © s q E
b
q
ol

(X= 3698, V= 48.583) [0/78 Cables | 0/0 PTStrips
Current Load Case: | LoadCase1  Current Load Envelope: | None

5. Profiling cables

The user can profile cables using 2 ways, manual profiling, or using the Auto Profile capability

(Post-Tension Automation Tool is required for this option).

5.1. Manual profiling
The user start profiling the desired cable by right clicking on it and the following window
will appear. Throw this window the user can define number of strands, jacking force and
jacking ends. Also, the time dependent losses can be user defined or calculated
automatically using defined parameters. Hence, the profile of each segment can be
defined from 13 templates by choosing segment number and clicking on Edit.

|
Cable Data e X
Cable Number 1 Segments Data
Cable Coordinates Number of Cable Segments 9
Point X Y
» 0.1884341 2160056 . —— . Edt
able End 5.05716 21.59854
Cable Properties Jacking Ends
Cable Length 35869 © One End O Both Ends
Minimum Radius of Curvature (R) 0 Aoply O Cable Stat
O Cable End
Number of Strands 5
Time Dependent Losses
Jacking Force (C) User Defined © Calculated using defined losses data
Cable Jacking Force 700 (] Absolute Force F Losses 65000 F/L2
(5.69. 0.25) (15.00. 0.25) (23.52, 0.25) (34.24.0.25)
e (0.00.0.15) / \ (358, oh
(280.0/5) (0.1, 0.05) @53, 0.05) (2903, 0.05)

B Show high and low points ~ Refresh Drawing Assign Cancel




5.2

rTempIate Properties

Template Number 5

| Termiste Tpe

| Template 1
. | Template_2

Template Propertic Template_3
Template_4
Template Le'TempIale 5

| Template_6
Template_7

O X
Template Coordinates
Point X Y
» Template Start 15.18864 21.60056
Template End 19.71782 21.60056
at a3 Refresh
%P1 = *xr2

Template_9
~~{ Template_10
Template_11
Template_12
Template 13

| Template_8

Template Parameters

ql 025 P1 02
a2 0.05 P2 0.2
q3 025

“p tage of Length  F1 5.128
R2 7693
R3 5128

Auto Profile capability (Post-Tension Automation Tool is required for this option)

The user can profile the cables automatically using the Auto Profile capability by choosing
which load case to profile on, the spacing of the points used to calculate deflection, the
top and bottom slab covers, the minimum radius of curvature, the cables to be profiled
(selected cables or all cables), and finally whether he wants the start and the end of the
cable to be in the slab centerline or not.

AutoCableProfiler

Load Case LoadCasel

Top cover 0.05

Spacing of calculation points .2

Bottom cover 0.05

Minimum radius of curvature 2

O X

Cables to profile

Foce cables start and end to be in the slab centedine

Profile Cables

All cables v




1) BEAE-PLDesign - INZONE14 LoadCase-ttle1-LoadCase ]

o File View Action Design Detailing Help

AC ) opentdes) [l B Re L& 4 B @ S [NISHIT @ G BCs Losds BCsLegend Supports Reactions Assemblies Legend Slabs Beams Beams Data Punching citca sections

Results Manager Select Case Beams Manager Assemblies Manager * Define model details Design Slabs Design Beams Punching check Deflection Strips Match properties Stert detailing  Cables Info Exporter Losses Diagrams

ossesData () import OXF 5] -HEH 9 O swvePModel (@) DrawPToesstrip Allowable Stresses Run AllDesignStiips Define Ctrl Points Auto Draw  Cables Auto ProfileOptimize Cables

Bxgid [-rd
f

i
o
Oo

(X= 53.186, V= 48.504) [0/78 Cables | 0/0 PTStrips
Current Load Case: | LoadCase1 | Current Load Envelope: | None

6. Solving PT load cases

= o X

=3 AutoCableprofiler
A
Load Case LoadCase Spacing of calculation points 0.2
Top cover 005 Bottom cover 005
[~
B 3 Minimum radius of curvature 2 Cables to profie. Al cables
Foce cables start and end to be in the slab centerine @
= Profie Cables
R
.
-
1.4
P =
L I
4l
F P H
[
& il

- The user should save the PTModel.
[l BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

sl File View Action

Design

Detailing Help

LC )T opentded 1l S0 Re A, b N 6 N & G K BCs

Results Manager Select Case Beams Manager Assemblies Manager

Define model details Design Slabs Desii

|f —— [T LossesData Import DXF -E -HEH (-} @

R [X=-15.67, Y=36.41}

- Hence, click on the PTPAK button.
[l BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

gl File View Action

Design

Detailing Help

LC ) 17 opentdes) i (S Re Z & N & O XIS & G K BCs

Results Manager Select Case Beams Manager Assemblies Manager

Define model details Design Slabs Desii

- [T Losses Data ImportDXF -E —HEEH ('} (') Save PTModel -I

R [X=-15.67, Y=36.41}

- Click PLCoreMan, and run PL.exe



PT Run — X =1 BE4E-PLCoreMan DADr Youssef Rashed\PLPAK So...  — x

Done Exporting PT Files..... Eicpieny Run [SHelp

Done Copying PTRun Fle..... PLView (BE mesh editor tool)
Starting PT Calculator.....
PT Calculator Finished.....

PT cable calculator
PTUpdate (Post-Tensicning tool)

PT Updater Starting PT Initial Load Case_.......... AutoCAD exporter

Copying Files..... AutoCAD extractor
Updating Slab.....
Finished Updating PT Initial Load Case..... ERAK
— P-PPAK
PT Updater Starting PT Transfer Load Case........... 7
Starﬁng COWI’]Q Files..... I PL.EXE (command-line solver) I
Starting Updating Slab..... PLPost (post-processing tool)
) . Ready to start
Finished Updating PT Transfer Load Case..... oo i PLDesign (RC design tool)

case no.1: LoadC
case no.2: LoadCase2 previously solved successfully
—Ensure that IRUNFlags in all .RUN files are 1
Modification of IRUNFlag for case 1: LoadCase1
IRUNFag for case 1: LoadCase 1 modified successfully
Modffication of IRUNFlag for case 2: LoadCase2
IRUNRag for case 2: LoadCase2 modified successfully
100% case 3: PTinttialLoadCase IRUNFlag=1
——— hacing s
~Checking the existance of the Srun$. in each load case folder
case 1: LoadCase1 has Sun$.
case 2: LoadCaseZ has Sruns.
PLCoreMan case 3: PTinttialLoadCase has $run$.
case 4: PTFnalloadCase has $runs.

7. Drawing PT design strips
The user can draw PT design strips using 2 ways, manual drawing, or using the Auto Draw
capability (Post-Tension Automation Tool is required for this option).
7.1. Manual drawing
- The user can draw the PT design strips manually by clicking on DrawPTDesStrip button
and clicking the start and end points.
[ BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

asl File View Action Design Detailling Help

Results Manager Select Case Beams Manager Assemblies Manager @ Define model details Design Slabs Design Beams Punch

- I Losses Data Impor‘tDXF -E -HHH (-] [-) Save PTModel d DrawPTDesStrip I

1/ BE4E-PLDesign - [NZONE14.LoadCase1-ttle1-LoadCase1] = o X

@ File View Action Design Detailing Help 8 x

AC ) (5 opentden [l B Re L b B[ O Y X[EHIT| @ G K BCs Losds BCsiegend Supports Reactions Assemblies Legend Siabs Beams Beams Data Punching citcalsections

Results Manager Select Case Beams Manager Assemblies Manager © Define model details Design Slabs Design Beams Punching check Deflection Strips Match properties Stert detailing Cables Info Exporter Losses Diagrams

. T losesDate [ imporoxe 5] -H 9 swvePTModel @) |DrawPTDesStip | Allowable Stresses Run Al DesignStrps Define CtrlPoints  Auto Draw  Cables Auto Profile Optimize Cables

I*Frg

E<#td

I
o
LT3

(X=59.589, Y= 29.61) [0/0 Cables | 0/1 PTstrips
Current Load Case: | LoadCase1 | Current Load Envelope: | None



- Right click on the_strip centerline to rr_10dify the strip width and number of sections.

PT Strip - X
Strip Number
i

tip Properties Poirnk A i
ST L i N Strp Enc 2607122 27.15976

esign Paramete

nendind Mo . LoadCases: loadCase] v Alowable Stresses 2603 Section Awea: 12006000 m2

Load Combinations » Modify Allowable Stress Section Modulus: 6.000E-002 m3
Refresh Export Strip Sections

Stresses

10'
Fibers:  Top fibers v Horizontal I Assign ] Cancel

7.2. Auto Draw capability (Post-Tension Automation Tool is required for this option)
The user can draw the PT design strips automatically using the Auto Draw capability by
choosing to draw strips in x direction and/or strips in y direction. The spacing of these
strips should be specified and also a minimum draw length is required to ignore strips
with small lengths. The spacing of calculation points is the tolerance that determines the
maximum distance between strip start/end point and the slab edges. It should be small
and bigger than zero.

AutoDraw o O X
|
Minimum draw length 1 Spacing of calculation points 0.1
X Direction Y Direction
Cables [J PTDesignStips £ Cables [ PTDesignStrips
Spacing 15 Spacing 15
PTDesignStrips Sections Spacing 0.5 PTDesignStrips Sections Spacing 0.5

Draw



1| BE4E-PLDesign - INZONE14,LoadCase1-title1-LoadCase

@ Flle View Action Design Detailing Help

AC ) (5 opentdes) (el B Re A 4 W @ S [K[SHT @ G & BCs Losis 8CsLegend Supports Reactions As

Results Manager Select Case BeamsManugev Assemblies Manager * Define model details Design Slabs Design Beams Punching check Deflection Strips |

OO0 LossesDats - [ import DX 5] -HEH Y swvepiModel @) DrowPTDesstip Allowable Stresses Run AllDe

LV
ke

-
HE

1
=1

00
Oo

(X= 47494, V= 48.583) [0/0 Cables | 0/17 PTStrips
Current Load Case: | LoadCase1 | Current Load Envelope: | None

8. Solving the strips

AutoDraw

Minimum draw length 1 Spacing of calculation points 0.1
X Direction Y Direction

Cables () PTDesignStros @ Cables (] PTDesignStrps ()

Spacing 3 Spacing

PTDesignStrips Sections Spacing 0.5

PTDesignStrips Sections Spacing 0.5

The user can solve PT design strips using 2 ways, solving specific strip, or all design strips.

8.1. Specific strip

Hence, click on Export Strip Sections button

The user can solve a specific PT design strip by right clicking on the strip centerline.

PT Strip = X
Strip Number 9 ) )
otrip Coordinates
Strip Properties Point X Y
| 4 Strip Start 25.14154
Eo 3 Sections 62 Strip End 25.14194
Design Parameters
Bendnd M Load Cases loadCasel  ~  Alowsble Stresses 2603 Section Area: S000E001  m2
Load Combinations : v Modify Allowable Stress Section Modulus: 4500E-002 m3
Refresh Export Strip Sections
Stresses
10'




PT Strip

= X
Strip Number 9

Strip Coordinates
Strip Properties | Poirt I A ! Y

» Strip Start 0.09233665 2514194
StipWidh 3 =~ Secions = 62 Strip End 30.95259 25.14194

Design Parameters

Bendnd v loadCases: loadCase]  ~  Alowable Stresses 2603 Section Avea: S.000E001  m2
Load Combinations v Modify Allowable Stress Section Modulus: 4500E002 m3
Refresh [ Export Strip Sections ]
Stresses
10°
— = s e —— o e o
Fibers:  Top fibers v (X=26034.2=2673) Horizontal Assign Cancel

8.2. All design strips

The user can solve all PT design strips automatically by clicking on Run All DesignStrips
button.

| BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]
g File View Action Design  Detailing Help

AC ) [ opentdes |l T Re AL+ BN @ KIS @ G K BCs Loass BCsLegend supports Reactions Assemblies 1

" Results Manager Select Case Beams Manager Assemblies Manager = Define model details Design Slabs Design Beams Punching check Deflection Strips  Match prop

IC CITTT  LossesData ;ImpnnDXF @ -M <_) (" Save PTModel G DrawPTDesStrip  Allowable Stresses §Run All DesignStrip:




9. Checking stresses result
The stress results for the PT design strips can be demonstrated by right clicking on the
centerline of the strip on clicking refresh. The allowable stresses are defined. If the user used
the Run All DesignStrips button, results are exported in a text file called SsectionsstressS in
the same path of the .LCfile.

PT Strip = X

Strip Number

Point X Y

» Strip Start 0.09238665 25.14194
Strip Width 3 Sections 62 Strip End 7 g 2514194

Strip Properties

Design Farameters

Bending

Mo Mhox v Load Cases : LoadCase1 v Allowable Stresses 2603 Section Area: 9.000E-D01 m2

Load Combinations " Modfy Allowable Stress Section Modulus: 4500E002 m3

(e ]

Stresses

0°

Fibers:  Top fibers " (X=26034, 7=2673) Horizontal Assign Cancel |

15

13

0

40

LoadCasel

952 .02681,-952.02681
635.40772,-635.40772
—233.32687,233.32687
S -95.21135,95.21135

O - oy U1 s W R

10 1053.29%€11,-1053.29611
11 1878.20951,-1878.20851
1z —-€617.27338,617.27338
13 -2108.99193,2108.59193
14 -2632.66419,2632.66419%
15 —2214.55424,2214.55424
16 —-882.65591,882.65591
17 1510.4182,-1510.4182
18 4060.70847,-4060.70847
19 86€4.44758,-864.44758
20 —-225.33056,225.33056
21 —-625.00295,625.00295
2 —249.60741,249.60741
23 —726.72433,726.72433
24 —-€61.68848,61.68848

25 1€57.57347,-1657.57347
26 2406.30492,-2406.30492
27 -62.51912,62.51%12

28 —-1550.5434,1550.5434
29 —-2134.35871,2134.35871

30 -1871.37648,1871.37648



10.Exporting cables to Autodesk Revit

- To export cables the user should click on File, then click on Export design data.
[ BE4E-PLDesign - [NZONE14.LoadCase1-title1-LoadCase1]

asl| File | View Action Design Detailing Help

4 imponic VO re A&+ N o O XS & G X Bes

Re j Open (.res) Ctrl+0 ns Manager Assemblies Manager ° Define model details Design Slabs Desi
l Open (.des0) Import DXF -E -HEH S (? Save PTModel @
u Save Ctrl+5S
1‘ Export design data ‘
H Page Setup
[ _;. Print Preview
© () Print Ctrl+P

—_— I

- Enter the name of the level containing the slab in Revit and click Export to save the file.

p SR e - - T T T
Export design data T
Export slabs Export beams
Slab regions: Design beams:
Select all Deselect all Select all Deselect all
Export punching assemblies Export reinforcement to Revit
Punching assemblies: Level name in Revit:
Export
Export Cables to Revit
Level name in Revit:
Storey| | Export
Export summary files (xds)
® Export beams
| 8 Export slabs
Select all Deselect all

@ Export punching assemblies

Close Export




- Open the Revit model and click on Import Concrete Reinforcement, then click on Import

PT Cables to Revit and choose the saved file.
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e Hint: The following families must be loaded in Revit (pt family5.rfa and M_Structural
Framing Tag.rfa). These families can be found in the following path (C:\Program
Files\PLPAK\PLDesign\PTPAK)



11.0ptimization tool (Post-Tension Optimization Tool is required for this option)

To use the optimization methodology each PT design strip must contain only one cable in
its center. After that the optimum number of strands in this cable can be divided into
several cables inside this strip to satisfy the design code requirements.

This optimizer calculates the minimum number of strands in each cable that satisfies no
violation of stresses at certain chosen slab points (Ctrl Points) under a certain load
combination. These Ctrl Points should be defined. It is recommended that these points
are the points having peak tensile stresses that exceed the allowable stress.

The user can define these Ctrl Points manually by clicking on Define Ctrl Points button,
enter number of the points, there coordinates, and the Strip ID. Note, these CTRL points
can be generated automatically as illustrated in the next step.

Total number of [ & control_roins e
control points

X

AddRrows (s Add

Point X Y IsTop? DStipID

N

10,0

/

\ The strip including
\ the control point

Y- coordinate of controlled stress
9 | .
control point S O if top or bottom

X- coordinate of =7
control point

Export To $CTRLPTSS Close
Export control /

points into a text file

The user should open the PT Optimization wizard by clicking on the Optimize Cables
button. Hence the user should define average losses, jacking force, the target load
case/combination, optimization method, optimizer methodology, CTRL points input
methodology, allowable stress, minimum and maximum number of strands per cable. It
has to be noted that CTRL points input methodology can be defined using 3 ways, Method
1: Max top and bottom tensile stresses for each strip, Method 2: All top and bottom
tensile stresses exceeding the allowable for each strip, User Defined: Manually enter the
coordinates of the CTRLPTS using the previously mentioned method.

Click on Export Input Files.

Click on Optimize cases and wait till the optimizer ends.

Click on Optimize and wait.

Click on Apply optimization.

Run the model again and check that service stresses are safe and optimum for all design
strips.



PT Optimization = m] X

Losses 100000 kN
Jacking Force 150 kN
Load Case LoadCase 1 ~ |

Optimization Method | Trust Constr |
Optimizer Methodolgy |Automated Desigr

SCTRLPTSS Method 1 v| @
Method 1: Max top and bottom tensile stresses for each strip

Allowable Stress 2603 kN/m2 Method 2: All top and bottem tensile stresses exceeding the allowable for each strip
User Defined: Manually enter the coordinates of the CTRLPTS

Min no of
Strands/cable !

Max no of
Strands/cable 100

Export Input Files

Optmize Cases

Generate SCTRLPTSS
Optmize

Apply Optmization

Getting Help

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

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