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PS Design Tool

Analysis and design of prestressed concrete beams with harped and debonded strand patterns
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Capabillities and Limitations

Design Specification
AASHTO LRFD, Ed 6'"th through 96t h
Strength, Service, Fatigue Limit States, and Transport Stability

Loads

Live Load
Vehicular: Design, Permit, Fatigue
Pedestrian
Dead Load
Girder, Deck, Wearing Surface, Diaphragms,

Appurtenance: Median, Parapet, Railing, Sidewalk, Generic
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Capabillities and Limitations

Structure Definition
Girder System (constant girder spacing and one skew)
Girder Line
Shape Types
Adjacent and Spread Box Beam
Narrow and Wide Top Flange | Beam

Tee Beam with 2 or 3 Stems
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Capabillities and Limitations

Strand Configurations
Initial Design: Straight, Straight and Debonded, Straight and Harped
Final Design: Any Combination of Straight, Debonded, and Harped
Input
Fixed

Variable (Parametric)
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Program Organization
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File | Help

4 [ = | PsDesign - o x & |
home  share v o BT
&« « 4 || <« ProgramFiles > AASHTOWare » BrDRT2 » PsDesign v O Search PsDesign
— O New
~ Ty 7 -
P Name Date modified Type Size S Support
- D [ 1_PSS5-0005- PSBE-NSkw-Hpd-GS A AASHTOWare Brid... i
esktop A
Downlond [ 2_PSMS-0116-PSNIB-NSkw-Dbd-GL HTOWare Brid.. B sne % Prestressed Conerete Design Tool Help
¥ Downlozds 3 PSMS-0101-PSWIB-NSkw-Hpd-GS are Brid... < H Getting help using Prestressed Concrete Design Tool
P
[ Documents [ 4 PSSS-0012-PSTE-Sk-Dbd-GS Mare Brid. B smen
ave As
=] Pictures [8 5_PSS55-0001-PSWIB-NSkw-Hpd-GS JWare Brid. Getting Started
7.0.0.3001 [0 6_PSS5-0006-PSWIB-NSkw-Hpd-GS )Ware Brid.. B Print See what's new and find resources to help you learn the basics quickly ‘\\_\‘ [ Prestressed Concrete Design Tool - Help - o x
7.2.02001 [ AASHTO.BrDR.AnalyticalTools.AashtoEng. Application exten... B
*| AASHTO.BrDR.AnalyticalTools. AashtoEng. Application exten... = Hide  Ea0] Ortions
13002 £ B Recent . L .
1075 %] AASHTO.BIDR AnalyticalTools. Designho... Application exten... About AASHTOWare Bridge Design: Prestressed Concrete Design Tool e el
7 = = £ | A
[#] AASHTO.BrDR.AnalyticalTools. FeEngine.dl Application exten... W Lbrary Version: 7.2.0.3001 (64-bit) ) Gettlng Started
@ OneDrive 2] AASHTO.BrDR. AnalyticalTools. FeEngine: Application exten. : % Fresiressed Concrete Design Tool
L BrOR. ! ~pp Technical Suppart g Gsiting Started g i i i i
= pe 5] AASHTO.BrDR AnalyticalTools.GenersLl Application exten.. @ Configuration s e corm/oe st g desion & Five Prestressed Concrete Design Tool's design project examples are provided with the installation
= |Z] AASHTO.BrDR.AnalyticalTools.GeometryL. Application exten.. Email: BrDR@promiles.com g geslgn \.?p;i Tab
3D Object: . -8 Design T - —
- Jects [] AASHTO.BrDR.AnalyticalTools.Linel mLiv. Application exten... & Help Copyright © 1997 to 2022 by the American Association of State Highway and Transportation Officials Design Project Examples
I Desktop [5] AASHTO.BIDR AnalyticalTools.LmLiveLoa. Application exten... 555 12th Street, NW, Suite 1000 File name | 1_PSSS-0005-| 2 PSMS-0116- | 3 PSMS-0101 |4_PSS5-0012- | 5_PSS5-0001- | 6_PSSS-0006-
[ Documents €] AASHTO.BIDR.AnalyticalTools.LmLiveLoa... Application exten... B Close Washington, DC 20004 PSBB-NSkw- | PSNIB-Skw-Dbd- |-PSWIB-NSkw | PSTB-Skw-Dbd- | PSWIB-NSkw- | PS\WIB-NSkw-
‘ b Joad N o (202) 624-5800 Hpd-GS brdx | GL brdx -Hpd-GS brdx | GS brdx Hpd-GS brdx | Hpd-GS brdx
ownloads <
STt v Exit License Info General Description
frems Structure | System Line System System System System
definition
type
Basic Box beam - I beam - narrow | beam - wide | Tee beam - I'beam - wide | | beam - wide
ro ral I I e beam type  adjacent top flange top flange double stems top flange top flange
rectangular (tees, webs)
void
Simple or | Simple Simple Continuous Simple Simple Simple
continuous,
Number of 1 1 3 1 1 1
I l O I I spans
Number of 10 1 4 6 4 4t05
beams
Girder 4 12 12 5 T 8.5t0 1167
. spacing (ft)
Example Input Files L L
Composite | Yes Yes Yes Yes N/A Yes
Deck No No No No Yes No
. ; -
included in
ncluded with Insta
Strand Harped Straight/Debonded | Harped Straight/Debonded | Harped Harped
layout
Loading
0 Live load | HL-83 HL-93, LRFD HL-93 HL-93 HL-93 HL-93, LRFD
Input Stored in XML
Pedestrian  No Yes No No No No
load
.
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File | Library

Share View

+ <« Documents > AASHTOWARE > PSDesign72

o

Search PSDesign72

Name Date modified Type
# Quick access
1_PSS5-0005-PSBB-NSkw-Hpd-G5 File folder
I Desktop
3_PSMS-0101-PSWIB-NSkow-Hpd-GS File folder
& Downloads 4_PSS5-0012-PSTB-Skw-Dbd-GS File folder
[& Documents 5_P555-0001-PSWIB-NSkw-Hpd-GS File folder
&) Pictures 6_PSSS-D006-PSWIB-NSkw-Hpd-GS File folder
7003001 ] Configuration XML Document
7203001 =] Library 4/25/2022 1:10PM XML Document
13992
14275
@& Onebrive
[ This PC
¥ Network

7items

Data shared
between projects

Can be imported
from BrDR

Stored in XML File
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Import

|-‘lppurt5nzn:& Material | P

Type: | Box Beam - Rectangular Void |v

Top width
¥

Shear key depth -+| location

% Shear key vertical
1

Shear key height

T = Top slab thickness

‘Wall thickness

Depth

B1 = Top haunch width
B2 = Top haunch height

B3 = Bottom haunch width
B4 = Bottom haunch height

T Bottom slab thickness

Bottom width

Library Dimensions (in)
Toy Toy Bottom Bottom
width height width height
»|BI-36 AASHTO-P... 1994 27.0000 5.5000 5.5000 3.000 3.0000 3.0000 3.0000 5.0000 | 35.2500 36.0000
BI-48 AASHTO-P... 1994 27.0000 5.5000 5.5000 3.000 3.0000 3.0000 3.0000 5.0000 | 47.2500 48.0000
Bll-36 AASHTO-P... 1994 33.0000 5.5000 5.5000 3.000 3.0000 3.0000 3.0000 50000 352500 36.0000
BII-48 AASHTO-P... 1904 33.0000 5.5000 5.5000 3.000 3.0000 3.0000 3.0000 5.0000 | 47.2500 48,0000
BIlI-36 AASHTO-P... 1994 39.0000 5.5000 5.5000 3.000 3.0000 3.0000 3.0000 5.0000 35.2500 36.0000
Blll-48 AASHTO-P... 1934 39.0000 5.5000 5.5000 3.000 3.0000 3.0000 3.0000 5.0000 47.2500 48.0000
<
Strand gridt
e d\?a\\(e Horizontal spacing
Row no. No. of strands from bottom in)
(in)
3 1 16 2.0000 2.0000
2 4.0000 2.0000
3 2 6.0000 2.0000
4 2 8.0000 2.0000
5 2 10.0000 2.0000
6 2 12.0000 2.0000
7 2 14.0000 2.0000
2 16.0000 2.0000

s

Shear key
depth
0.7500
0.7500
07500
0.7500
0.7500
07500

Shear key
height
6.0000
6.0000
£.0000
6.0000
6.0000
60000

Shear key
vertical
location

6.0000
6.0000
60000
6.0000
6.0000
60000

Area
(in*2)

560.500
692.500
620500
752.500
680.500
812,500

Nominal

584.000
721.000
646.000
784.000
709.000
846.000

New

Moment
of inertia
(in*4)
50361.000
65950.000
85240000

110523.000
131319.000
168692.000

Duplicate

CG frq
bottg
(in}
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File | Configuration

- [8 1PsSS-0005-PSEB-NSkw-Hpd-GS.brebx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool X
Home  Share  View (2] . ‘
A ||« Documents > AASHTOWARE » PSDesign72 v o Search PSDesign72
O New
~ - <
Name Date modified Type : 2 © H H
s Quick access &= Open Set Reset Import Export
. D 1_PS55-0005-PSEB-NSkw-Hpd-GS File folder
eskto
" 3_PSMS-0101-PSWIE-NSkw-Hpd-GS File folder s
ave
¥ Downloads 4_PSSS-0012-PSTB-Skow-Dbd-GS File folder Configuration name:
5 Documents 5_P555-0001-PSWIB-NSkw-Hpd-G5 File folder B smea
ave As 8 ~
=] Pictures 6_PSSS-0006-PSWIB-NSkw-Hpd-GS File folder Project
7.0.0.3001 =] Configuration XML Document B prnt Project: New Project
7203001 ] Library XML Document Description:
Designer:
13992 [l Recent Date: 89/28/26821
14273 W toey LRED specifications
— Edition: AASHTO LRFD Sth
@ OneDrive Limit states: Strength-TI, Service-T, Service-II, Fatigue-T
{2} Configuration )
I This PC < Design vehicles
Design load: HL-93 (US)
¥ Network @ Help Permit load:
Fatigue load: LRFD Fatigue Truck (US)
B Close Structure definition type: System
<
Exit . .
Titems i Ed project Library
- vehicle
Notional: True
.
Tzngen
efault entries for
Spacing between axles: 4.08 (ft)
Trensverse wheel spacing: 6.80 (ft)
- Lene
Uniform lane load: 8.548 (kip/ft)
Concentrated load for moment:
Concentrated load for shear:
Add second concentrated load: False
Axles
.
Can be Cu Stol I I Iz ( Ed Axle no. | Axle load | Gage distance liheel Axle spacing (Ft)
(kip) (1) contact width Minimum Maximum
(in)
1 .00 6.00 20.60
user 2 32.80 6.08 20.80 14.60 14.80
3 32.60 .00 20.60 14.00 30.60
Totals: 72.60 28.60 44.80
. .
Stored Il I XM I FI |e LRFD Fatigue Truck (US AASHTO LRFD Fatigue Truck - US unit system
Notional: False
Tenden v
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File | Print

Print Preview and
Print of Input Data

(Output Data printout
available in Design |
Summary Report)
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Print
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Print
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Print
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8 print Preview

Project

Project: 1_PS53-9895-FIEE-NSkw-Hpd-GS

Description: single span, PS box Deam, non-skewed, harped strands
Designer: Prowiles

Date: @2/15/2822

LRED specifications
Edition: AASHTO LRFD 9th
Limit states: Strength-I, Service-I, Service-II, Fatigue-T

Design vehicles
Design losd: HL-23 (US)
Permit load
Fatigue load:

Structure definition type: System
Project Library

Appurtenance
Railing

Name Description Distance from
edge to centroid
(in}
Generic Railing s@ lbs per oot &.0000

(2-Rail)
Generic Railing 8@ lbs per oot &.0000
(3-Rail or 4-Rail)

Material

Concrete

Name | Descripti Compressi Initial coefficie| Density
on ve  compressi ntof | for DL
strength  ve thermal | (kcf)
at 28 strength expansion
days f'c f'ei An) (UF)
(ksi)

Class A |class & 4.000 o.eeeeece|  B.150
(us) cement

Width Effective
(in) wind height
(an)

Railing
Toad
(kip/Ft)

12,0000 30.0000

12,0000 42,0008

Density Poisson's Composi
for ratio on
modulus of
of
elasticit
y
(kcf)
a.135 e.208 Normal

concrete

a.052

a.032

modulus | shear
of factor

rupture
(ksi)

8.480

1.000

Print
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Design Input | Project

[8 1_PsSS-0005-PSEB-NSkw-Hpd-GS.brebx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Name of brdx input file

Design ‘
Project Project 1_PSS5-0005-P3BE-NSkw-Hpd -GS
i Description: [single span, PS box beam, non-skewed
Project Library harped strands.
Name of output folder
Geometry
Deck
Designer:  |ProMiles
Typical Section Loads
Date:
Beam Parameters -
LRFD spe
Material Parameters
Edition: | AASHTO LRFD 8th v
Member Loads
Limit states: Strength-II
Contral Options
Schematic V| Fatigue-1
Input Report 1
Design vehicles
\ Design load: HL-93 (US) [+
General Info =
\ Fatigue load: | >
| | Structure definition type: |System v
. Line
Design Specs 4
\ \
Iu Girder System or Girder Line
i . . Only available for Girder selection determines which
Wh I C h I n ut IS System and not for input is available
Girder Line
T
available
L . .
Wh e re O t t IS Toggle to enable or Alternative way to navigate
u u disable input validation through Design Input screens
stored ) ¢ ™
Validation off Forvard [
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