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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 9'th

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

[T 1_pSS5-0003-PSBB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

File: Common and
PS Design Tool
specific file
operations

Design Input: Data
input for inifial
design

Design: Results of
initial design plus
input tweaks and
final design results
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Typical Section Loads

Beam Parameters

Material Parameters

Member Loads

Control Options

Schematic

Input Report
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File | Help

4 [ = | PsDesign - o x & |
home  share v o BT
&« © 4 <« ProgramFiles > AASHTOWare > BrDR72 » PsDesign v O Search PsDesign
— O New
- i . ~
P Name Date modified Type Size S Support
- D [ 1_PSS5-0005- PSBE-NSkw-Hpd-GS A AASHTOWare Brid... i
esktop A
3 beniond [ 2_PSMS-0116-PSNIB-NSkw-Dbd-GL HTOWare Brid.. B sne % Prestressed Conerete Design Tool Help
ownloads T 3_PSMs-0101-PSWIE-NSkow-Hpd-GS are Brid... H Getting help using Prestressed Concrete Design Too
[ 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
2] AASHTO.BIDR. AnalyticalTools.FeEngine.dl Application exten... W by S TRRETI EHET B e ~| Getting Started
@ OneDrive [ AASHTO.BIDR.AnalyticalTools. FeEngine: Application exten... 4
Technical Support i Getirg Siarcd Five Prestressed Concrete Design Tool's d 1 ! ided with the installati
. This P [#] AASHTO.BIDR.AnalyticalTools. General.dll Application exten... 8 Configuration Website: https:/fwww.za: idge.com/bridge-rating-and-design ®: Fie Tab v Presiiessed Boncrele Besign Tools design prolect examples are proviced wil The lnstaation
= |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 rG I I . e beam type  adjacent top flange top flange double stems top flange top flange
rectangular (tees, webs)
wvoid
Simple or | Simple Simple Continuous Simple Simple Simple
continuous,
Number of | 1 1 3 1 1 1
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 T
Composite | Yes Yes Yes Yes N/A Yes
Deck No No No No Yes No
. included in
Nncliuaed wi NSTa
Strand Harped Straight/Debonded | Harped Straight/Debonded | Harped Harped
layout
Loading
3 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
.
Files < 2
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File | Library

1_PSSS-0005-PSBE-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - x

Share  View (2] Input | Design ‘
4 ||« Documents > AASHTOWARE > PSDesign72 v o Search PSDesign72
R 0 New
Name Date modified Type ¥
s Quick access —
= oe 1_PSS5-D005-PSBB- NSkw-Hpd-GS A File folder = Open Import
eskto
" 3_PSMS-D101-PSWIB-NSkow-Hpd-6S File folder | s
& Downloads 4_PSS5-0012-PSTB-Skw-Dbid-GS File folder e | P W P ‘
[& Documents 5_P555-0001-PSWIB-NSkw-Hpd-GS File folder B sness
=] Pictures 6_P555-0006-PSWIB-NSkw-Hpd-GS File folder Type: | Box Beam - Rectangular Void |v
7003001 2] Configuration AL Decument & print Top width
7.2.0.2001 =] Library 4/25/2022 1:10 PM XML Document " G'P w N
13992 @ Recent % Shear key vertical
Shear key depth
N ear key depth o f  locstion T = Top slab thickness
14275 o u Shear key height
ey ) B1 = Top haunch width
@ Onelrive Wall thickness Depth B2 = Top haunch height
8 Configurati
[ This PC e ontigarston 83 = Bottom haunch width
B4 = Bottom haunch height
£ Network @ Help T Bottom slab thickness
Bottom width
B Close
<
. B et Library Dimensions (in)
7items
Name | Description ) Topslab | Bottom slab Tep Tep Bottom Bottom Wall o Bottom | Shearkey | Shearkey | TSR | pn, | Meminal | Moment | CGirg
Type Vear | Depth | RS20 | Fonome® haunch haunch haunch haunch P || o S S e vertical e of inertia botig
ienes ienes width height width height rmes | e = = location " /) fin*4) (in)
D G -I- O S h G re d v Bi-36 AASHTO-P... 1904 27.0000 55000 55000 3.000 2.0000 2.0000 2.0000 50000 352500 360000 07500 50000 60000 560.500 584000  50361.000 13,4
8148 AASHTO-P... 1994 27.0000 55000 55000 3.000 2.0000 2.0000 2.0000 50000 | 47.2500 480000 07500 60000 60000 692.500 721000  65950.000 13
Bll-36 AASHTO-P.. 1904 33,0000 5.5000 5.5000 3000 2.0000 2.0000 2.0000 50000 | 352500 36.0000 07500 £.0000 60000 620,500 645000  85240.000 16
Ll
Bll-48 AASHTO-P... 1994 33.0000 55000 55000 3.000 2.0000 2.0000 2.0000 50000 | 47.2500 480000 07500 60000 60000 752.500 784000 110533.000 16
( ) Wf 3 ( 3 I I p rOJ 6 3 C S 8lil-35 AASHTO-P... 1934 39.0000 55000 55000 3.000 3.0000 3.0000 3.0000 50000 | 352500 36.0000 07500 60000 60000 680.500 709000 131319.000 19
Blll-42 AASHTO-P... 1994 39,0000 5.5000 5.5000 3.000 2.0000 2.0000 2.0000 50000 | 47.2500 48,0000 07500 60000 60000 812500 845000 | 168692.000 19.v
< >
. New | | Duplicate | ©
Can be in |porTed
Vertical distance | L, o
Rowno. | No.of strands from bottom “”“’”(a J”‘“‘"Q
rom Br =
SR 16 20000 20000 ~
2 16 40000 2.0000
3 2 6.0000 2.0000
. . 4 2 £.0000 20000
fored in XML File e
6 2 12.0000 2.0000
7 2 14.0000 2.0000
B 2 16.0000 20000 .
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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] . ‘
4 || « Documents » AASHTOWARE » PSDesigni2 v o Search PSDesign72
[ New
-~ +
Name Date modified Type : 2 © H H
s Quick access E= Open Set Reset Import Export
B Desi 1_PSSS-0005-PSBB-NSkw-Hpd-GS File folder
esktol
" 3_PSMS-0101-PSWIB-NSkw-Hpd-GS File folder
4 Downloads H sae
4_PS55-0012-PSTB-Skw-Dbd-GS File folder Configuration name
5 Documents 5_PS55-0001-PSWIB-NSkw-Hpd-GS File folder B saen
ave As - ~
=] Pictures 6_PSSS-0006-PSWIB-NSkw-Hpd-GS File folder Project
7.0.0.3001 =] Configuration XML Document @ Pt 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
.
Tangem
efault entries for
Spacing between axles: 4,08 (t)
Transverse wheel spacing: 6.88 (ft)
. Lane
Uniform lane load: 0.648 (kip/ft)
Concentrated load for moment:
Concentrated load for shear:
Add second concentrated load: False
Axles
.
C O I I b( E C U S-I-O | I l | 2 ( ed Axle no. | Axle load | Gage distance Wheel Axle spacing (t)
(kip) (1) contact width Minimum Maximum
(in)
1 8.00 6.00 20.00
y leer 2 32.80 6.80. 29.88 14.00 14.88
3 32.00 6.90 20.00 14.00 30.00
Totals: 72.00 28.00 44.60
. .
;Tored I I l XM L FI | e LRFD Fatigue Truck (US AASHTO LRFD Fatigue Truck - US unit system
Notional: False
Tanden v
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File | Print

Print Preview and
Print of Input Data

(Output Data printout
available in Design |
Summary Report

AASHTOWare

]

=

El

(7]

New

Open

Save

Save As

Print

Recent

Library

Configuration

Help

Close

Exit

Print

1«
Print
Preview

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

[4 || = | pSDesign72 - o x [ 1_PS55-0005-PSBB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool X
Home  share  view [~ m oot | Design | Name of brdx input file
= v A4 [« Test > Documents > AASHTOWARE > PSDesignT2 » v O Search PSDesign72
R Project Project 1_PSS5-0005-PSBB-NSkw-Hpd-GS
7.003001 A Name Date modified Trpe Size
72.0.3001 ; Description: | single span, PS box beam, non-skewed,
. 1_P555-0005-PSBB-NSkw-Hpd-GS File folder Project Library harped strands
13992 3_PSMS-0101-PSWIB-NSkw-Hpd-GS File folder Name of output folder
14275 4_P555-0012-PSTB-Skw-Dbd-G5 File folder Geometry
5_PSS5-0001-PSWIB-NSkuw-Hpd-GS File folder
@ OneDrive Deck
6_PSS5-0006-PSWIB-NSkuw-Hpd-GS File folder
[ This PC =] Configuration XML Document : Designer, | ProMiles
= Lb L Do Typical Section Loads
¥ 30 Objects (=] Library L Becument Date:
I Desktop .

Beam Parameters

|| Documents LRFD specifications

- Material Parameters ) -
¥ Downloads Edition: | AASHTO LRFD Gth v
D Music
Member Losds

&= Pictures Limit states: Strength-1l

ideos Control Options

Local Disk (C2)
@ CDDrive(d3 Vir Schematic | Fatigue-1

= Shared MVRmS Y € >

Titems 1 item selected InputReport ¥

Design vehicles

Design load: HL-93 (US) | v v
General Info I
| Fatique load: | o |[v

l‘| | Structure definition type: | System v

Design Specs , i :

! Girder System or Girder Line

S o 3 Only availat;le for Girder _selec_tion dgtermines which
Which input is
L] ™
available

W h e re O U .I. p U .I. is Zic;ggllz Egpeur:ilglliedgtrion Alternative way to navigate

through Design Input screens

stored — ] B

Farward |2

AASHTOWare

Bridge' /4, 12
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Design Input | Project Library

[8 1_Ps55-0005-PSEB-NSkw-Hpd-GS brebx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - x

Pre-defined Data K

Project {

to Use in the S—

Design ‘

Tandem
. B Name B Library type | Notional | Ade Spacing Transverse | Uniform | Concentrate | Concentrated | Add second
SR ’ load | between axles | whee! spacing* | lane load | load for mom | load for shea | concentrated
ro e ( (kip) (F) i) kip/ft) (kip) (kip) load*
Dedc » | HL-93 (US) AASHTO LRFD Live Load - US unit system V| 25.0000 4.00 6.00 0640

~ LRFD Fatigue Truck... | AASHTO LRFD Fatigue Truck - US unit sys...
Typical Section Loads ’

Created or Copied

from File | Library

Schematic

Includes:

Copy from library.. New || Duplicate | | Delete
ApprTel 1|ances =
Axle load Gage distance iheel fole spacing ()
Aole no 9 contact width*
{kip) ") = I [ —
. E 800 600 2000
M -I- | 2 32.00 600 2000 1400 1400
O erl O S 3 3200 600 2000 1400 3000
Vehicles
Totals: 7200 2800 4400
New || Duplicate | | Delste
Validation off J Back Forward |5

Bl &rioe ) 13
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Design Input | Geometry

m 2_P5MS5-0116-PSNIB-NSkw-Dbd-GL.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Different Input for
Girder Line and
Girder System

Girder System allows
variable (parametric
iNnput in range form
defined by
Min/Increment/Max
values

AASHTOWare

Bridge

Design&Ra

-
Project
Project Library
Geometry
Deck
Beam Parameters
Material Parameters
Member Loads
Control Options

Input Repart

Girder;

Line

Validation

Off

Number of spans:
Number of beams:
Girder spacing

Number of design

lanes: 3 v

span Length——a—————»|

Beam Projection Left [y . Right E "dil qu

Spans:

Span

> 1

Supports:

Support
> 1

2

Length
(ft)

50.00

Support type
Pinned
Roller

Left end

Beam projection (in)
Right end
600

6.00

Lift distance
(in}
24.00

m 6_P555-0006-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Project

Project Library
Geometry

Deck

Typical Section Loads
Beam Parameters
Material Parameters
Member Loads
Control Options
Schematic

Input Report

Girder;

System

=

Validation Off

Variable number of beams

Number of spans: 1[C -
Number of beams e
S
Min:| 4 |8| Increment:| 1 |8| Mac| 5 [T Variable deck Overhang
———————
Out-to-out deck width: 42 ft
Deck overhang from beam centerline =
Min: |3.5 ft Increment: |0.5 ft Max: |4 ft
Girder spacing
Min: | 55 ft Max: -
~ Girder spacing range
Support skew: 0 Degrees calculated from other input
Number of design lanes: 2 G

Span Length—— 4 »|

BeamPrDje:thLehl:nd——l g mghrtndj l‘,

Spans:
Length Beam projection (in) Lift distance
Span .
() Left end Right end (in)
» 1 11000 6.00 600 60.00
Supports:
Support Support type
v 1 Pinned >
2 Roller v

POMiles
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Design Input | Deck

m 2_PSMS-0116-PSNIB-NSkw-Dbd-GL.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Too

i NT INDU =
D I ffe re -I- I p -I- fo r ﬂ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

. .
y— Deck concrete: Class A =
roject Library Project Deck is included in beam shape

Deck total thickness: 85 in Spacing can be left blank to have the
Geometry Project Library Deck concrete: o= - | program select spacing to meet flexural

o
Deck structural thickness: 8 in y h
Ir ( Br S ( El I I Deck total thickness: 85 in capacity requirement
Deck Deck reinforcement Geometry

Deck structural thickne:

Design ‘

Beam Parameters Deck Deck reinforcement

Start distance Length End distance Clear cover Bar

. .
Material Parameters Support Start distance Length End distance Bar size Typical Section Loads Material: Grade 60
(ft) (F) ) y
Bar size Measured from

Member Loads Beam Parameters
Sippcl (f) (") (") (in)

. ') :
rl b TO r Wl d -I- G d Control Options MY EErETs [kl ¥ 0.00 34000 34000 | 4 v 33750 | Top of Stru... |v
1 hd 0.00 340.00 24000 7 hd 2.0000 | Bottom of. hd 6.0000

Girder Line only

Input Repart Member Loads

.
Effective Flange
W‘ : |_I_h Schematic
I Tributary width Input Report % || S || Tees

Girder; mameE—n et n
; - Haunch depth: 05 i
: Line Girder, _
G r p G C I I I g O r e C iR S“— t—_ Edge of the haunch to edge of the beam: |0 &
At start: {12 ft At end: |12 ft uy&@ﬂl | Compasite deck

Slab interface

reinforcement can 5 o V

Edge of the haunch to edge of the beam: o in
Set defaults

be left empty to be

Slab interface

Friction factor: |1

automatically Sl —

Set defaults

calculated

Friction factor: |1

K2: 18 ksi

Ki: 03

K2: 18 ksi

Validation Off

Validation Off

Bridae ) 15
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Design Input | Typical Section Loads

Girder System Only
Stage 2 Load Distribution

Uniform, by area, or by
percentage

Load Types:
Wearing Surface
Appurtenances

Exterior Diaphragms

Diaphragm Wizard
available only if
geometry is fixed

AASHTOWare

Bridge

Design&Ra

2 3 Psiis-0101-PSWIE
m-

Praject

Project Library

Deck

Typical Section Loads
Beam Parameters

Material Parameters
Member Loads

Control Options

Schematic

Input Report

Validation Off

Stage 2 load distribution:

By tributary area

By percentage

@ Uniformly to all girders

Wearing surface: Thickness: |2 in Density: | 150 pef
Appurtenance loads:
— 1
| Railing | Generic Sidevalk
Back Fiont
Edgeofdeck |  Distance at Distance at P
Name Stage Load type Measure to | distance measure start end . -
N orientation
frol ) ()
v | 300 plf par... ||| Stage 2 v| bc | Back v LeitEdge  |v 000 0.00 | Right v
300 pif par... |v| Stage 2 v bc | Back v Right Edge [ 000 0.00 | Left v
New Duplicate Delete
Exterior diaphragm loads:
Girder bay: | 1 v Copy bay to. Diaphragm
Start distance P End distance
i Diaphragm Number Length e Load
Support (F) spacing (ft}
of spaces () (kip)
Left girder Right girder (ft) Left girder Right girder
New D

[ Diaphragm Wizard 4

=

Diaphragm spacing

® Enter number of equal spaces per span
Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load: kip
Interior diaphragm losd: kio
T Length Number of
| equal spaces
» 1 110
2 120
3 10

< Back Finish | Cancel

o Back Forward [}

16
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Design Input | Beam Parameters

[ 2_PSMS-0116-PSHIB-NSkow-Dbd-GL.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Same Input for Girder L

Project

Beam shape selection

o .
| C; :l eam type: || Beam - Narrow Top Flange v Sufficiently connected to act as a uni
| | |ﬁ E :l n Ir e r Project Library Beam type: || Beam ow Top Flang: Sufficiently connected to act as a unit

Geomety Depth range @ Specificshape  AASHTO TYRE Il I~

S S 'I' e m Deck B " If selected, multiple shapes within the
y = " specified range will be considered Strand configuration for initial design.
Beam Parameters

Can be modified after initial design on Design

Strand configuration
Material Parameters

@ Straight / Debonded Harped
aramerters 10r Merbe Los
Max total debonded strands percentage: 50 |% 2

Control Options Max debonded strands percentage per row: 45 | %

Input Report Max number of debonding locations: 3[C

Beam Shape o i

Debonding location for strands debonded/cut at midspan: |0.2:

.
: ;elec-l-l O n Number of strands debondedycut at midspan: 4 |v

Vertical shear reinforcement

Distance to first reinforcement: 4 in
oy
I n I 'I'I O | S 'I'ro n d V] Use 2 ranges - min range 1 length: |05 ft
Range 1 Range 2
-~
( : f' .I.' I Material: Grade 60 - Materiak: Grade 60 - |
O I I I g U rO I O I I Can be used for Bemehn 9 v Tcer 1 ]
slitting resistance Nember o1 T A =
reinforcement umber of legs: v umber of legs: 3

Vertical Shear
(and Splitting)
Reinforcement

Validation off

d Back Forward |;

AASHTOWare

Bridge 4 1/
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Design Input | Material Properties

m 3_PSMS-0101-PSWIB-NSkw-Hpd-GS brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

B e [

Same | IpUT for Girde
r I r r Project Beam curing method: (@) Moist cured Steam cured
Li n e G n d ird er S.I.e m Project Libary Bxposure factor:  Top:[1 Bottom: 1
( ; : ;y PS strand 1/2° (TW-250) LR = v
Geometry
PSloss method: | AASHTO Approimate |
Deck
Consider creep
U -
nput Data for:
Beam Paramet Average humidity: (70
PS L | | .I.' Material Parameters Days
oss Calculations
Member Loads
Beam concrete compressive strength
Control Options Concrete composition: | Normal v
Beam Concrete - —
fai [55 ki
Input Report
re I I g Stress limit factors
Corrosion condition: Moderate v
Set defaults
. .
Stress Limit Factors
Inital allowable tension: 00948
Final allowsble compression: |06
Final allowable tension: 0.1
Final allowable DL compression: [0.45
Final allowsble slab compression: 0.6
Final allowable compression [
(LL + 1/2 (Pe = DLk -
Validation Off

Biidge 18

POMiles
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Design Input | Member Loads

u 2_PSMS-0116-PSNIB-NSkw-Dbd-GL.brex - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Same Input for o

o o Project | o |
Girder Line and
( ; M d : ; .I. b .I. SR Distance Length
Ir er yS el I I U Deck . \ . - S Start distance Length End distance Load start Load end
eam Name Stage oad type uppo e i = kipff) T

Wi.l. h Diffe re n.I. Beam Parameters NE vw Stage 2 v| ow VIR v 000 50.00 50,00 3000 3000

Material Parameters

B e G m AS S i g n m e n 'I'S Member Loads For Girder Line, Member Loads can be applied to Beam 1 only

Control Options

[T 1_P555-0005-PSBB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - x
—— [ .| =5

Project

Load Types: e [ [ ]

o . @U’C_jgr Project Library.
Distributed line $

Deck

Start distance Length End distance Load start Load end
) () ) (kip/ft) (kip/ft)

( :O n C e n .I-ro .I.ed Typical Section Loads - Interior Diaph...  Stage 1 v e ~]4 v 000 100.00 100.00 0.360 0.360
1 |

Beam Parameters

Beam Name Stage Load type Support

Pedestrian —

Control Options

Schematic For Girder System, member loads can be applied to specific members only with fixed geometry input

Input Report New Duplicate Delete

Interior T
Exct

] Generic beam assignments can be used for Girder Systems with fixed or variable geometry input

Validation Off

AASHTOWare

Bridge 19

Design & Ratipg
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Design Input | Member Loads | LLDFs

m 2_PSMS-0116-PSNIB-NSkw-Dbd-GL.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - x
L L] T
Different Input for Girder =«
. . Project | ; | . |
I_l | I e G I I d G I rd er SYSTe | I I Project Library Required input for Girder Line
ometry
. i . Deck Beam Values can vary between start end and end
Ir e r | I l e o Action: [ Moment ¥ ' Can be assigned to Beam 1 only
Beam Parameters —
Material Parameters R Start distance Length End distance orction Distribution factor at start (lanes) Distribution factor at end (lanes) ¢
. (") (") () 1 lane Multi-lane 1 lane Multi-lane
R e q U I re d Member Loads M1 v 0.000 50.000 50.000 Constant v 0900 1050 0900 1.050
Control Options

Al | OWS V O ri O 'I'i O n Wi 'I' h Input Report (38 1_P555-0005-PSBB-NSkow- Hpd-GS breb - AASHTOWare Bridge Design: Prestressed Concrete Design Tool
ﬂ Design Input ’T|
e
within range | -
Gird [ o

] Optional input for Girder System.
‘ Available only if Girder System Geometry is Fixed.

e Geometry 'z:r‘n e“ive oad Distribution Fac =
G I rd er S ys -I- e m Deck e Can be applied and copied to any beam

Calculated by program

Member Loads

C O n b e OV e rri d d e n by Constant values within length

Control Options

user

Input Report

Constant within range Girder

System

Validation Off

) 20
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Design Inpu’r \ Con’rrol Op’nons

an oot | Dazgn \
ject

Same Input for Girder
Line and Girder System

Defines:

Shear Computation o
M e -I- h O d Control Options B "“ 1135 28
Gross or Transformed

Section Properties for
PS Loss Calculations

Stage 2 and 3 Analysis
for Multi-span bridges

Deflection Multipliers

Validation

AASHTOWare

Bridge 4 2]

ProMliles

Design & Ratipg




Design Input | Schematic

[E8 6_Ps5S-0006-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Girder System Only =~

Framing plan | Typical section |
Project Library B kAQQd B 0w - Number of beams: | 4 v
. . * Selection available with
D IS p G yS Geometry SELPIWE NSt 05 variable geometry input
L]
Deck

Typical Section Loads

Framing Plan : .

H £

Material Parameters o -
1 B on00ey . 900ug

. . N ==

Typical Section S A

Control Options T ¥

i i

Schematic - -

Specific values ' §

[ 6_PsSS-0006-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

can be selected -—s -
Project |TE“I‘ Typical sectio

.
WI Ie' ' VG rl G b | e Project Library Bk QA BT 100 - | Numberofbesms 4 ~ Deck overhang: | 3500% |v||  Shape: |ET-63 -

Geometry

6_PSSS-0006-PSWIB-NSkw-Hpd-GS

g e O m e T ry O n d ook 0ansiz022 Selection available with

Typical Section Loads 42'0" variable geometry and shape

b e O m d e p T h depth range input
Beam Parameters

Material Parameters

range input is used

Control Options f " "
“ Deck Thickness & 2" Overlay m
Schematic N /
Input Report Haunch Th. 2"
Validation off
G1 G2 G3 G4
BT-63
| 36" 3@11-8" = 350" 36"

) 22
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Design Input | Input Report

m 6_P555-0006-PSWIB-NSkw-Hpd-GS.brex - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

vailable for
irder Line an
irder System

ummary of Input
ata

AASHTOWare

B e o]

Project

Project Library

Geomets

Deck

Typical Section Loads
Beam Parameters
Material Parameters
Member Loads
Control Options
Schematic

Input Report

Validation Off

Project

Project: 6_PSSS-005-PSWIB-NSkw-Hpd-GS

Description: This example includes iterations for number of beams, overhang width, and beam shape.
Designer: Proliles

Date: ©2/15/2022

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

Design vehicles
Design load: HL-93 (US)
Permit load:
Fatigue load: LRFD Fatigue Truck (US)

Structure definition type: System

Project Library

Appurtenance

Parapet
Name Description Distance from X1 X2 x3 ¥1 v2 3 va Additional Median Calculated properties
euie t: (in) (in) (in) (in) (in) (in) (in) kl_oat‘lﬂ uani{ I;Jad Net centroid Total load
centroi (kip/Ft) (kcF) i ity
(Gin)
Jersey Barrier Standard New Jersey 12.0000 2.9090 7.0000 ©.9090 19.0000 10.9800  3.0090 2.1500 7.8801 @.505
Barrier
Material
Concrete
Name Description Compressive Initial  Coefficient of  Density Density for Poisson's Composition Modulus Shear
strength compressive ‘thermal for DL modulus of ratio of concrete | of rupture factor
at 28 days f'c| strength f'ci | expansion (kef) elasticity (ksi)
(ksi) (in) (U/F) (kef)
Class A Class A cement 4.061 0.8060060000 8.158 8.145 .208 Normal 0.453 1.000
concrete
Name Description Std Modulus of LRFD Modulus | Std Initial | LRFD Initial
elasticity of modulu lus
(ksi) elasticity | of elasticity  of elasticity
(ksi) (ksi) (ksi)
Class A Class A cement 3687.74 3687.74)
concrete

Prestress Strand

d Back
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Design | Design Run

u 6_PSS5-D006-PSWIB-NSkw-Hpd-GS.brex - AASHTOWare Bridge Design: Prestressed Concrete Design Tool X
. Nolw-Fipd-
Design Input Run (| B |
Beam |1 v 1 = &
J ] o ; ; . -
Design  Design  Minimum strand = Specificstion  Tabular  Result  Engine  Summary D:ge et QOverall Design Ratio Strand Design Ratio
input  review  design stress ratio 18 checks resuts  graphs  outputs  report
ope o —
I n I -I-I O | D eSI n Design run Vies s nput and Review e —
— 7*
Design . ¥ Critical Critical strand =
run <rip! design ratio design ratio
. 11 of 4, Deck overhang = 3.500 ft, BT-63, 40 strands, CG at leftend = 2 in v Vv 1.013 -
B O S e d O n D e S I n 1.2 of 4, Deck overhang = 3.500 ft, BT-72, 32 strands, CG st left end = 36.60 in v 1010 ™
113 of 4, Deck overhang = 4.000 ft, BT-63, 42 strands, CG at left end = 32.12in X X 0191 A
1114 of 4, Deck overhang = 4.000 ft, BT-72, 34 strands, CG at left end = 36.60 in v 1042
I l ‘ pl "I' D O 'I'O 1115 of 5, Deck overhang = 3500 ft, BT-63, 34 strands, CG at left end = 32.12in v 1045
1116 of 5, Deck overhang = 3.500 ft, BT-72, 30 strands, CG at left end = 36.60 in v V' 1032 -
1-n.7 of 5, Deck overhang = 4.000 ft, BT-63, 36 strands, CG at left end = 32.12 in v Vv 1031 -
. . v 1-R11 af 5, Deck overhang = 4000 ft, BT-63, 36 strands, CG at left end = 32.12in v v 1031 ]
g ( ) | 1-11.7 means:
~% Beam: 1 !
. - — S Design Run: Input o
Based on Desi an S e e e et
Trial: 7
Span:| 1 [v]| M symmetry nitial stress check
1
Input and User’s PSS ——— ] ————
® Mid span [ J — fici)-allow
fltop)
ono ] » L -
TW O ks Of | n I 'I'I O | Harp paint locations —_— - o2 — flbottam)
e Left end i
. -4
D esian b | D | e o e
point (f) (in) i . o0
I 0 !
» Left 4440 0.00
Right 2440 0.00 L Fesston®
stress check.
Debonding point locations o
5 t)-allow
Left — f{c)-allow
= ftop-t)
o — f(bottom-t)
Z fltop-c)
f(bottom-c)
0 100

Bridge 24

Design&Ra
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Design | Engine Feedback

Share  View ﬂ Design Input | Design |

« v 4 ||« AASHTOWARE » PSDesign72 > 6_PSSS-0006-PSWIE-NSkw-Hpd-GS » 1-11 » v o Search 1- . n . e
1_’( Beam v ] K ‘:
| ] [
A Name ~ Date modified Size Design  Design  Minimum strand = Specification ~ Tabular ~ Result  Engine  Summary R
# Quick access input  review design stress ratio 1l checks  resuts  graphs outpuls report
Tial-1 4 File folder
Deskto un e
: i Tial-2 4 File folder
Downloads
Trial-3 4 File folder Design P Critical Critical strand .
[ Documents Trial-4 4 File folder run <P design ratio design ratie
=] Pictures Trial5 4 File folder #1111 Beam 1 of 4, Deck overhang = 3.500 ft, BT-63, 40 strands, CG at left end = 32.12 in s ————— v 1013 =
7.0.0.3001 Trial-6 4 File folder 112 Beam 1 of 4, Deck overhang = 3.500 ft, BT-72, tleftend = 36.60 in — 1010
. | EngineFeedback - Notepad - O X
Trial-7 4 File folder 1113 Beam 1 64, Deck overhang = 4000 ft BT-63 tleft end = 3212 in &) Eng P o X 0191 =
B Trial-& @ File felder 1414 Beam 1 of 4, Deck overhang = 4.000 ft, BT-72, t left end = 36.60 in B:IE' Fdt F”;’"“'_ View  Help v 1042 4
EngineFeedback 4 Text Document 161 KB eginning design ~
N n ok o — 350 63 end = 3212 P N - 5
14115 Beam 1 of 5, Dack overhang = 3.500 ft, BT-63, tleftend = 32.12n Beginning validation. .. 1045
1116 Beam 1 of 5, Deck overhang = 3.500 ft, BT-72, tleft end = 36.60 in V1032 -
@ OneDrive E s
17 Beam 1 of 5, Deck overhang = 4000 ft, BT-63, tleftend = 3212 in Completed validation... v 1031 £
B This PC 118 Beam 1 of 5, Deck overhang = 4000 ft, ET-72, G at left end = 36.60 in . . v 1032
10 Obiect Design iteration = 1 —------ooommmooooo
n Jects Number of beams = 4, Deck overhang = 3.58@ ft, Shape = BT-63 (AASHTO-PCI Bulb-Tee BT-63)
Desktop
%] Documents | Beginning design trial 1 -------------mmmomon

By Tributary Area was selected for Stage 1 dead load distribution method on the Superstructure Loads win
~|The Parapet load of a Parapet location entered on the Structure Typical Section window 1is zerol
The Parapet load will not be applied!
Starting FEA
Stage 1 Model Method: Span
FEA - Initiating finite element analysis...
. FEA - Building model... e e B
® M FEA - Creating nodes. ol 11 = = e il
O g O n g I n e Mid span FEA - Creating el t — flci)-allow
g elements. ..

FEA - Creating support constraints... fltop)

& Downloads v

9 items

Beam details Beam Pr

Span: [ 1 [v]| ] Symmetry nitia| stress check

Harp point lecations

FEA - Adding load cases... 2 — flbottom)
P ro ress Left end FEA - Verifying finite element model... 5
g FEA - Preparing linear solution...
FEA - Performing linear solution... -4
Harp Distance Radius FEA - Successful finite element analysis...
paint (f) (in) Stage 2 Model Method: Span

v Left 4440 000 FEA - Initiating finite element analysis...

. .
Contains Warnings o | an
FEA - Creating nodes.

FEA - Creating elements... tress check

Debonding point locations FEA - Creating support constraints...
and Error Messages :
Left FEA - Verifying finite element model... — flc)-allow
FEA - Preparing linear solution... = f(top-t)
FEA - Performing linear solution... = — fbottom-1)
FEA - Successful finite element analysis... A o3 — f{top-c)
Stage 3 Model Method: Span f{bottom-c)

FEA - Initiating finite element analysis...
FEA - Building model...

FEA - Creating nodes.
FEA - Creating elements...
FEA - Creating support constraints... Location [f]
FEA - Adding load cases...
_|FEA - Verifying finite element model... E

AASHTOWare 2 5
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Design | Strand Pattern

[ 1.PS55-0005-PSBE-NSkw-Hpd-G5.brdx - AASHTOWare Bridge Diesign: Prestressed Concrete Design Tool

Displays Strand Pattern as
Initially Designed at

Mid-Span
Harp Points
Debonding Points

Displays Initial and Final
Concrete Stress Diagrams

Allows Modification of
Strand Patterns

Modified Patterns can be
Design Reviewed

AASHTOWare

Bridge

Design&Ra

Beam |1 |v

Design  Design Minimum strand = Specification

input  review  design stress ratio

Strand pattern Beam details Beam P

Span:| 1 [v]| M symmetry

Mid span

Harp peint locations

Leftend
Harp Distance Radius
point ) fin)
» Left 758 0.00
Right 7.58 0.00

Debonding point locations

60.00 | End of Beam
s 120. | Mid-Span

New | Modify | Delete

® Left Section location (in) | Measured and deb...

X 9

Resst

L ] L X ]

[ ]

[ ]

[ ]

[ ]

®

[ ]

[] y
] A
[N N N N ] (N N N
0000000 OSOOIOOSIOIOSIOONOONOOYS

Number of strancs = 46
Number of harped strands = 6  Number of debonded strands {TotaliHers/Other) = 20210

C3 of strands (measured from bottom of section) = 2.82 in

Legend
No strand 3t this postion at the curent section lacation
No strand 3t this postion at the cuent location but 3 strand is harad to this position.
@ 1 sirand oeoupies this pesition 2t the current section location.
@ The strand is debonded fram the end of the beam to the current section location.
@ The strand is debonded from the mid-span to the current seeion location.
The strand is debonded at other seation location. Hover over the strand for mare information
@ The harpsd position of a harpad strand
@ The mid-span position of 2 harped strand

- x
Initial stress check
it R flti)-allow
)-allow

2
0 50 100
— f{t)-allow
04 i
b LA — f(c)-allow
= X d ftop-t)
o N N — f(bottom-1)
£ o2 - y .
™ ¢ / fltop-c)
T f(bottom-c)
0 50 100
Locstion 7]

26
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Design | Beam Details

u 3_PSMS-0101-PSWIB-NSkw-Hpd-G5.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

Displays Concrete
Strength and Inifial
Design of:

Vertical Shear
Reinforcement

Deck reinforcement

Positive Moment
Continuity
Reinforcement

Allows Modification of
Strength & Reinforcement

Run Design Review to
Evaluate Modifications

AASHTOWare

Bridge

Design&Ra

Beam [1 v

J
Design  Design  Minimum strand =
input  review  design stress ratio 18

| i
Specification  Tabular

Strand pattem | Beamdetails | peam profile

Beam shape: BT-72
Vertical shear reinforcement

Reinforcement Extends into deck

» |Range 1 v v
Range 2 v v
Range 2 v v
Range 2 v v
Range 2 v v
Range 2 v v
Range 2 v v
Banna2 = z

Deck reinforcement
Start distance
(ft)
» 1 v 0.00
1 hd 0.00

Support

Positive moment confinuity steel

Span
Material

13 1 v

2 Grade 60 A

3 Grade 60 ~

checks results
i |7.0000 ksi

Resut
graphs

@

Engine  Summary
outputs  report

fei: | 55000 ksi

G Start distance Number of
(ft) spaces
1 ¥ 033
1 ¥ 033
1 |~ 233
1 & 3.00
1 & 9.50
1w 1050
1w 3450
s o 270
Length End distance
[fﬁ & Bar size
340.00 34000 4
34000 34000 7
Left support
Distance Number of
(in) bars
3.00 4005
3.00 4005

I N

X ©

Delete  Reset

Spacing Length | End distance
(in) (ft) ()
0.00 000 033
6.00 200 233
400 067 .00
6.00 650 050
6.00 1.00 1050
1200 2400 3450
15.00 250 37.00
2000 w00 7200
New
Clearcover | 4 oosuredfrom | 0o Pacing
(in) (in)
v 33750 Top of Stru... | 60741
v 20000 | Bottom of.. |V 6.0000
New | | Duplicate
Right support
Mot Distance Number of
(in) bars
Grade 80 3.00 4005
Grade 60 3.00 4005

Delete

27
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Design | Beam Profile

[ 1.PS55-0005-PSBE-NSkw-Hpd-G5.brdx - AASHTOWare Bridge Disign: Prestressed Concrete Design Tool

Displays Beam
Schematic
with
Dimensions
and
Annotations

AASHTOWare

Bridge

Design&Ra

| Strand pattern

02/15/2022

Beam Lengths

Bearing Offsets

Span Lengths

Beam details

o N = = &
52 y Bem ]
Design  Design Minimum strand = Specification  Tabular  Result  Engine  Summary
input  review  design stress ratio e checks results  graphs  outputs  report
Design
run
r 11 Beam 1 of 10, Deck overhang = 3.000 ft, BIV-48, 44 strands, CG at left end = 20.80 in

Beam Prof

B kAQ e B o -

1_PSS8-0005-PSBB-NSkw-Hpd-GS

«
Notes

= All beam length dimensions are horiz.
= X denoles diaphragm locations.

Beam Projections U»G”

x

Delete

S

Resst

Description

101-0"

A

100-0"

Critical
design ratio

v 1.002

|
i

Critical strand 5
design ratio

' 1.002 =

283

POMile
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Design | View Results | Sp

Detailed Spec
Check Output af:

Each Stage
Each POI
Each Article

AASHTOWare

B o |

b2 g Bem |1 |v
Design  Design  Minimum strand
input  review  design stress ratio

ecification Checks

Apply

Properties

View resul

3 — a ;
= Specification | Taoulr  Resut  Engine  Summary 3
1e checks results  graphs  outputs  report
|

Design
un 4 | Superstructure Component

1111 Beam 1 of 4, Deck overhang = 3,500 ft BT-63, 40 strands, CG at left end = 32.12 in b I Prestress Calculatio

1112 Beam 1 of 4, Deck overhang = 3.500 ft, BT-72, 32 strands, CG at left end = 36.60 in ‘ ‘T' Ege !

1113 Beam 16f 4, Deck overhang = 4000 ft, BT-63, 42 strands, CG at left end = 32.12 in T

14 Beam 1 of 4, Deck overhang = 4000 ft, BT-72, 34 strands, CG at left end = 36.60 in [y Span 1 - 250t

1115 Beam 1 of 5, Deck overhang = 3.500 ft, BT-63, 34 strands, CG at left end = 3212 in [Span 1-635f¢

16 Beam 1 of 5, Deck overhang = 3.500 ft, BT-72, 30 strands, CG at left end = 36.60 in [24Span 1- 1100 .

117 Beam 1 of 5, Deck overhang = 4.000 ft, BT-63, 36 strands, CG at left en [ISpan 1-2200 ft
11 Beam 1 of 5, Deck overhang = 4,000 f, BT-72, 30 strands, CG at left en [dSpan 1-33.00 ft

Beam details

span:| 1 [v] ¥ Symmetry

%) Mid span

Harp point locations

Left end
Harp Distance
point i)
» Left 44.40
Right 4440

Debanding point locations

Left

Beam

(I Span 1 - 4390 ft.
(LiSpan 1 - 4400 ft.
(ZdSpan 1 - 5500 %
- | (LiSpan 1 - 6600 ft.
=| (ZdSpan 1 - 66.10
(LiSpan 1 - 7700 ft.
(LiSpan 1 - 8800 %
(_1Span 1 - 9900 ft.
(ZdSpan 1 - 10365

(4 5pan 1 - 107.50 ft.

(&dSpan 1 - 110.00 ft
b [LStage 2
b [ Stage 3

Radius
(in)
0.00
0.00

Generate

All articles v

Specification reference Pass/Fail
B 5425 Poisson’s Ratio

B 5426 Modulus of Rupture

B 5.4.2.8 Concrete Density Modification Factor
5.6.2.2 Rectangular Stress Distribution

5.6.3.5.2 (PS Camber) Deflection and Camber

+/ 5.9.23.1a Compressive Stresses Passed
+ 59.23.1b Tensile Stresses Passed
+ 59441 Splitting Resistance Passed

B PS_Basic_Properties Calculation
B Strand Stress Calculations

General Comp.
General Comp.
General Comp.
General Comp.

General Comp.

General Camp.

General Comp.

[8 spec Check Detail for 5.9.4.4.1 Splitting Resistance

29
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Design | View Results | Tabular Results

m 6_PS55-0006-PSWIB-NSkw-Hpd-GS.brdx - Design Run 1-11.8

Detailed Tabular ] = | e

e § =ml b ) @

Design  Design  Minimum strand = Specification | Tabular ~ Result  Engine  Summary
R e S | | 'I'S O input  review  Gesign stress ratio 15 checks results  graphs  outputs  report
. n run View results | Print
T=on Reporttype |Dead load Actions  |v Stage  Stage 1 v Dead load case | Load Case 1 - Seff Load(Stage 1DDC)  |v
0 run
D n L I V 1111 Beam 1 0f 4, Deck overhang = 3.500 ft, BT-63, 4 tleftend = 32.12in Span Location oment Shear Axial Reaction | X deflection | ¥ deflection
- B (kip-ft) (kip) (kip) (kip) (in) (in)
1412 Beam 1 of 4, Deck overhang = 3.500 ft, BT-72, 3: t left end = 36.60 in
1 0.00 0.00 4482 000 4482 0.0000 0.0000
o 1413 Beam 1 of 4, Deck overhang = 4.000 ft, BT-63, 4: t left end = 32.12in - o
= 1 250 09.51 8 000 0.0000 -0.0684
O O ( I O I’ IS 1114 Beam 1 of 4, Deck overhang = 4.000 ft, BT-72, 34 strands, CG at left end = 36.60 in | 1100 s 528 000 00000 02057
. 8eam 1 of 5, Deck overhang = 3.500 ft, BT-63, 34 strands, CG at left end = n b 200 a6 2650 000 00000 05505
Beam 1 of 5, Deck overhang = 3.500 ft, BT-72, 30 strands, CG at left end = 36.60 in ] 3200| 103538 17.03 0.00 0.0000 07660
Beam 1 of 5, Deck overhang = 4.000 ft, BT-63, 36 strands, CG at left end = n 1 4300 118239 905 000 0.0000 02063
E O C h S 'I'O e 3 Beam 1 of 5, Deck overhang = 4000 ft, BT-72, 30 strands, CG at left end = 36.60 in 1 4400 1183.29 396 0.00 0.0000 -0.8971
1 s500|  1232.59 000 000 0.0000 -09421
1 6600  1183.20 -896 0.00 0.0000 -08971
| 1 6610  1182.39 905 000 0.0000 -0.8063
1 7700| 103538 1793 0.00 0.0000 -07660
O ( O O O S e 1 3800 78886 -26.89 0.00 0.0000 05595
Strand patiem | Beam details | Beam Pr 1 99.00 44273 E 0.00 0.0000 -0.2957
1 7. 10951 0.00 0.0000 -0.0684
spans | 1 [w]] M Symmetry 1 0.00 4482 0.00 4482 0.0000 0.0000

Each POI

Harp point locations

Can be viewed o

.
and printed
Right 44.40 0.00
Debonding point locations

Left

AASHTOWare 3 O
®

POMiles




Design | View Results | Results Graphs

] [8 6_PSSS-0006-PSWIB-NSkow-Hpd-GS.brdx - Design Run 1-11.8 - o X
. )
Results Graphs with e e
Beam |1 |v - -

i | b i 3
Design  Design Minimum strand Specification  Tebular | Result  Engine  Summary ] —

Corresponding Tabular w S [ | T SR IR R | e 0| R
Results: =

1111 Beam 1 of 4, Deck overhang = 3.500 ft, BT-63 tleft end = 32.12in
1112 Beam 1 of 4, Deck overhang = 3.500 ¢, BT-72, tleft end = 3660 in
. 113 Beam 1 of 4, Deck overhang = 4,000 ¢, BT-63 tleftend = 32.12in :T-
D e O d O n d L I V e LO O d 1-114 Beam 1 of 4, Deck overhang = 4,000 ft, BT-72, tleft end = 36,60 in = 6000
1115 Beam 1 of 5, Deck overhang = 3.500 ft, BT-63, CGatleft end = 32.12in €
. . 1116 Beam 1 of 5, Deck overhang = 3.500 ft, BT-7 CG at left end = 36,60 in %
AC'I'IOHS O nd Deflec‘l’lons 1- Beam 1 of 5, Deck overhang = 4000 ft, BT-63, 36 strands, CG at left end = 32.12n = 300
v[1na8 Beam 1 of 5, Deck overhang = 4000 ft, BT-72, 30 strands, CG at left end = 36.60 in

EO C h S TO g e : o 20 40 . [ﬁ]ﬁc o -
trand pattern WT
Each Load Case I ——

— MmaxLrfd-53-STRENGTH-1 — MminLrfd

STRENGTH-1

® Mid span
4 [m] Moment & - D T Mmax Lrfd-53- Mmin Lrfd-53-
z c STRENGTH-I STRENGTH-
Harp point locations 4[] Dead Load
. 1 ! ! 000 0.00
Left end 4[] Stage1 ] 5s
Load Case 1 - Self Load(Stage 1:D,DC) 1 199451 682.84
Harp Distance Radius Load Case 2 - Haunch Load(Stage 1:0,0C) 1 339092 1.161.72
. . oint () (in) 1 6,000.10 2,065.27
= Load Case 3 - Concrete Deck Load(Stzge 1:0,00) e
| Left 4440 000 1 7.827.51 271067
Right 4140 000 Load Case 4 - Parapet Loads(Concrete Parapet Appurt T
Load Case 5 - PS Transfer Forces (Stage 1) 1 891550 308791
2 1 9,242.89 322699
Debonding point locations » []stege2 | 221550 e
Envelopes 5 .
1

et 4[] Design Ratio B 289751

Min. Envelope 1 83.00 83.00 6,000.10

. 4 | Critical (LRFD) 1 90,00 99,00 339002

Can be viewed and <@ |

B odify N 1 107.50 107.50

“« o 1 11000 11000 000 0.00

| Maximum

printed

4 Shear v
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Design | View Results | Summary Report

m [ 6_PS55-0006-PSWIB-NSkw-Hpd-GS.brds: - Design Run 1-11.8 - o X

. .
‘ O m b | n e S M l ' | 'I' | p | e Design Input Specification checks  Tabular results  Resultgraphs S
5 Beam |1 |¥ = =
2 : s e 3 -
. Design  Design  Minimum strand = Specification  Tabuiar  Resut  Engine | Summary @ =)
e C IO n O l | l ' input  review design stress ratio 1l checks results  graphs  outputs | report Properties | print
— View results .
e
Design 4 Number of strands = 30
. un Number of harped strands = 6 Number of debonded sirands (TotalHere/Other) = 0/0/0
e C I O n S G re S e e C O e 11 Beam 1 of 4, Deck overhang = 3.500 ft, BT-63, 40 strands, CG at left end = 3 e C of strands (measured from bottom of section) = 360 n
1-n2 Beam 1 of 4, Deck overhang = 3.500 ft, BT-72, 32 strands, CG at left 23 36.60 in
= Legend:
1-n3 Beam 1 of 4, Deck overhang = 4.000 ft, BT-63, 42 strands, CG atdiifend = 32.12in Mo strand at this position at the current section location.
P  No strand at this position at the cumrent location but a strand is harped to this posifion.
~stleftend = n @ Astrand occupies this position at the current section location.

® The sirand s debonded from the end of the beam to the current section location.
® The strand is debondad from the mid-span to the current section location
O The strand is debended at other section location. Hover over the sirand
for more information
The harped position of a harped strand.
The mid-span position of a harpad strand.
118 Beam 1 of 3, Deck overhang = 409 //Bi?z 30 strands, CG at left end = 36,60 in © The mid-span position of ane strand and the harped position af another strand

Can be viewed and 7

| Number of Strands
- Area (Ag) = 767.860 (in*2)

.
~ [~ Section | |M.A. to bottom of beam = 35.604 (in)
N.A. to top of beam = 35.396 (in)

CG atleftend = 32.12in

by User e

1-16 Beam 1 of 5, Deck overhang = 3.500 ft, BT-7.

g =trands, CG at left end = 36.60 in

4.000 ft_BIESS, 36 strands, CG at left end =

1-n7 Beam 1 of 5, Deck overhang 2.12in

st d | Minputreport S(top) = 15421.286 (in"3)
S(bot) = 14912.634 (in"3)
L /] Strand patterns I(x) = 545857.218 (in"4)
Span:| 1 [v -
/| Concrete stresses Composite Section properties: N/A
Vispecchecksummary |||/ |ZZmmmmmmmmmmmmmm e m e m e e e e e e e
%) Mid span

w/| Schematics

Harp point locations

Left end
Concrete Stresses
Harp [
point Initial stress check
v oLet ok Cancel .

Right 240 000 ™ soa s © e e ] — f(ti)-allow

@ I - - : h - — f(ci)-allow
f(top)

Debonding point locations — f(bottom)

Left Lo}
S
]
&
a
a 36 A0 af e
- | < >
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Design | View Results | Engine Outputs

o m
. . —
VG rl O l 'S O | | 'I-p | ' 'I- Fl | es m gn Input | Desion | || Specification checks || Tabular results || Resuit graphs Summary report
Beam |1 [ | - =
(] Design  Design  Minimum strand = Specification ~ Tabular  Result | Engine | Summary i )
rO m E n I n e & input  review  design stress ratio 18 checks resuts  graphs  outputs | report Ao Open
° o View results foider
Design
. . un Category Description File name
F I n I e E e I I I e n anl Beam 1 of 4, Deck overhang = 3500 ft, BT-63, 40 strands, CG at 21 | FE Analysis Stage 3 3 Infl Lines Finite Element Model and Load Cases 53 Infl Lines Span XML
12 Beam 1 of 4, Deck overhang = 3.500 ft, BT-72, 32 strands, CG at FE Analysis Stage 3 3 Infl Lines Element Actions, Support Reactions, and Nodal Displacements $3 Infl Lines Span Actions.XML
O 3 Beam 1 of 4, Deck overhang = 4.000 ft, BT-63, 42 strands, CG at left end = 3212 in LL Distribution Live Load Distribution Factors Calculations LRFD Dist Factor Cales.T
A n 0 |ys I S M O d e | S O n d 114 Beam 1 of 4, Deck overhang = 4.000 ft, BT- in b | LL Distribution Live Load Distribution Factors Calculations Summary LRFD Dist Factor Summary.TXT
115 Beam 1 of 5, Deck overhang = 3.500 ft, BT-63, 34 n T | FE Analysis Stage 1 Finite Element Model and Load Cases §1 SpanXML
116 Beam 1 of 5, Deck overhang = 3,500 ft, B-72, 30 strands, - FE Analysis Stage 1 Element Actions, Support Reactions, and Nodal Displacements 51 Span Actions XML
R e S U S B Seam 1 of 5 Deck overhang = £000 ft. BI-63, 36 sirancs FE Analysis Stage 2 Finite Element Mode! and Load Cases 52 SpanXML
NEET Beam 1 of 5, Deck overhang = 4000 ft, BT-72, 30 /rmﬂ end = 3660 in FE Analysis Stage 2 Element Actions, Support Reactions, and Nodal Displacements 52 Span Actions.XML
- | FE Analysis Stage 3 Element Actions, Support Reactions, and Nodal Displacements $3 Span Actions XML
/ | specification Checks Stage 3 Spec Check Results Stage 3 Spec Check Results XML
. | o Il
Live Load . ) a
File Edit Format View Help ] CAUsers\Test\Documents\AASHTOWARE! PSDesign7246_PSSS-0006-PSWIB-NSkw-Hpd-GS\1-11\Trial-8\G 1\AASHTO_LRFD\Stage 3 Spec Checkf ~ & | | Search... P~
. . . . . L . . & C\Users\Test\Documents\... % |
D I 'I'rl 'I'I n AASHTO LRFD Bridge Design Specifications, Edition 9, Interim @
U Bridge ID : 'NBI Structure ID :
Moment Distribution Factor Schedule Bridge : Bridge Alt :
o Superstructure Def -
O C U O TI O nS Start End Single Lane  Multi Lane Member - G1 Memiber Al -
Distance Distance DF DF Analysis Preference Setting : NA
(Ft) (Ft) (Lanes) (Lanes)
—————————————————————————————————————————————————————————— AASHTO LRFD Specification. Edition 9. Interim 0
. . 0.00 110.00 0.812(L) 0.742(A)
Specification Check Specification Check Summary
Shear Distribution Factor Schedule
S Article Status
I ' I ’ ' ' Start End Single Lane Multi Lane - >
U O ry Distance Distance oF oF Initial Stress at Transfer (5.9.2.3.1a, 5.9.2.3.1b) Pass
(ft) (ft) (Lanes) (Lanes) Splitting Resistance in Anchorage Zones (3.9.4.4.1) Pass
---------------------------------------------------------- Final Stress due to Permanent and Transient Loads (5.9.2.3.2a, 5.9.23.2b) Pass
.00 110.00 9.812(L) 0.701(A) Tlore G632 5653 o
Shear (3.7.33,5.7.2.5,5.7.2.6,5.73.5) Pass
Deflection Distribution Factor Schedule Deflection (5.6.3.5.2) Pass
Start End Single Lane Multi Lane . R
Distance Distance oF oF Initial Compression Stress At Transfer of Prestress
(ft) (ft) (Lanes) (Lanes)
7777777777777777777777777777777777777777777777777777777777 Location Allowable Stress Actual Stress Top of Beam Actual Stress Bot of Beam . .
0.80 118.00 0.240(8) 0.510(A) ) (ksi) (ks (i) Design Ratio | Code
0.000] 0.039 -0.573 7945| Pass
Reaction Distribution Factor Schedule 2500 0.194 -3.393 1341 Pass
4 23.342
Single Lane Multi Lane 6.348 0.144 3.342 1362 Pass
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Design | Design Run Pinning

m 6_P555-0006-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - x

Pinned Design Runs:

B 1 |~ — @ . .
== | ] § X © Pinned design runs
Design  Design  Minimum strand Specification  Tsbular  Resut  Engine  Summary
: 1[e 2 Delete  Reset
input  review design stress ratio 1% checks results  graphs  outputs  report >
| Design Deserintion Criical | "Onlighstrand .
run esenpio design ratic design ratig: "
—
1-na Beam 1 of 4, Deck overhang = 3.500 ft, BT-63, 40 strands, CG at left end = 32.12 in + 1013 @
1112 Beam 1 of 4, Deck overhang = 3500 ft, BT-72, 32 strands, CG at left end = 36,60 in 1010 B
1-n3 Beam 1 of 4, Deck overhang = 4.000 ft, BT-63, 42 strands, CG at left end = 32.12 in X 0191 R
. . 1-n4 Beam 1 of 4, Deck overhang = 4.000 ft, BT-72, 34 strands, CG at left end = 36.60 in + 1042 R
Are nged I I l I I l pl |'I' 1115 Beam 1 of 5, Deck averhang = 3500 ft, BT-63, 4 strands, CG at left end = 32.12in 1045 -
1-1.6 Beam 1 of 5, Deck overhang = 3. BT-72, 30 strands, CG at left end = 36.60 in + 1032 R
. . 1417 Beam 1 of 5, Deck averhang = 4000 ft, BT-63, 36 strands, CG at left end = 32.12in 1031 =
I e O I I WI e s 1-ns Beam 1 of 5, Deck overhang = 4.000 ft, BT-72, 30 strands, CG at left end = 36.60 in + 1032 A
. . . “
input file is —
Span: | 1 [v] 4 Symmetry nitial stress check

reopened - [ xx J ===l —

Mid span - — f{ci)-allow
N - ftiop)
Harp point locations — fibottom)
Leftend 5
Harp Distance Radius ———— e
point ) (in)
‘ . .
» Left 4440 0.00 o ’ 100
Right 4440 0.00
Debonding point locations —
0 V(I,'a ow
Leit - llow
(top-t)
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Design | BrDR Export/Import

From

PS Design Tool
to

BrDR

AASHTOWare

Input | D
; - .
1/ Beam v | (j
Design Minimum strand Specification ~ Tabular  Result  Engine  Summary »x H
108 k Delete  Reset Export
input eview  design stress ratio %) checks results  graphs  outputs repart
Design Critical Critidftrand | " N,
run I=Eris design ratio glsign ratio '
£ 1 Beam 1 of 10, Deck overhang = 3.000 ft, BIV-48, 44 strands, CG at left end = 2080 in v ' 1002 @
4 [ l» ThisPC > Shared (\WVBoxSvr) (Z) » PsDesign »> 7.2.0.3001 v o Search 7.
Organize ¥ New folder
& OneDrive A Name Date modified e Size
R [7] 1_PS55-0005-PSBB-NSkw-Hpd-GS_Expor... 4 114 AM, BRDI File
is
B 3D Objects
I Deskiop
5 Documents
& Downloads
D Music
Pictures

Videos

i Local Disk ()
§# €D Drive (D Vir

File name:

= Shared (\VBoxS
v

1_PSS5-0005-PSBB-NSkw-Hpd-GS_Export

Save as type: | Bridge Design Import (*brdl)

~ Hide Folders

Save

RS Design
Tool p.

Cancel

Number of strands = 44
Number of harped strands = 0 Number of debondd strands (Total/Here/Cther) = 0/0/0

CG of strangs (measured fram bottom of section) = 4.1 in

BRIDGE WORKSPACE

= M PCITrainingBridges

Bridge Workspace - PCMTrainingBridge6

RKSPACE TOOLS

Bridge

[ Components

[ Diaphragm Definitions

[ Lateral Bracing Definitions

€2 SUPERSTRUCTUM 5~~~

= A Structure Det % Expand Branch
A impacyi @ Collapse Branch
&b Load Cas,
& Framing
[ Bracing L —
BSC Bracing § B
i slsre P

= Superstr|

B Concrete

Prestress 4

[ Shear Reinforcement Definitions

[ MEMBERS

Icl

Iz

Ic:

IGa

B yyyf 1_PSSS-0005-PSBB-NSkw-Hpd-GS

3 BRIDGE ALTERNATI\

- (D) Bridge Alternative 2.70) ()

| Mew

Wizard

Import Design Tool File

General Preferences

Close Bridge Workspace

R

BrBDR

VIEW

% P- ] 13

Close Export Refresh

ANALYSIS ? - 0
DESIGN/RATE ~
New
Manage
3 x 3 x
(8 Design Tool File Import
4 ||« PsDesign » 7.203001 K] Search 7.
Organize ¥ New folder v
13992 A Name Date modified
~—J e []1.PSSS5-0005-PSBB-NSkw-Hpd-GS_Export.brdi 4/26/2022 10:14 Al
@ OneDrive
I This PC
J 2D Objects
I Desktop
= Documents v ¢

/
File name: | 1 9555-0005-PSBB-NSkw-Hpd-GS_Exp | | Design Tool Import File (b1

r
@ Import Design Tool File x
Select the design runs to import
Design run | Import? | Description

1-1a Beam 1 of 10, Deck overhang = 3....

Activity log:

Importing: 1
Importing library item

Finished importing library items...
Importing superstructure..

m...
perstructure

Finished importing
Importing members.
Successfully imported: 1-11.1
Finished importing members...
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Design | BrDR Export/Import

Jor | Bridge Workspace - PClTrainingBridge6 ANALYSIS ? - 0
Eilso LTS | WORKSPACE | TOOLS  VIEW | DESIGN/RATE
Fro | I l ] - | *] ﬁ Project Project: | PClTrainingBridges
Validate Close Export Refresh | Open Copy Duplicate Delete
) Descripgia
Bridge Manage Project Library .
BrDR . - ]| e
S+ @ PCITr Bridge6 peck I
B rainingBricge
- [ Components ) ) Designer; | bridge
[ Diaphragm Definitions Typical Section Loads . PS Desi
[ Lateral Bracing Definitions b= o) ESIgn
. - |E9 SUPERSTRUCTURE DEFINITIONS | Br D R, Beam Parameters Tool =
2 tred Structyce Definitinn £1 et A LRFD specifications A
“im| Pg Expand Branch Material Pflafneters _ ——
Bioi Q Collapse Branch Edition: AASHTO LRFD 9th v

- & Fra Maler Loads

starts automatically =

1
- " Control Options
[P Duplicate
& Delete Schematic /| Fatigue-1
4 Ana
[E] Validate Input Report
| E P> Export o PS Design Tool Design vehicles
i {8 € neral Preferences Design load: HL-93 (US) | v
s Ed C seBridge Workspace
i i S — Permit load: | v
# 16t
L £ BRIDGE ALTERNAT ES Fatigue load: LRFD Fatigue Truck (US) | o |[v
B g Bridge Alternst = #1(8) ()
*x Structure definition type: | System v
(W Export to Prestressed De. gn Tool X
A4 [ 1> Th PC 5 Shared (WWBoxSvr) (Z) » PsDesign > 7.20.3001 < o Search
Organize »  New folde SR ]
B This PC ~ W Name Date modified Ppe Size
¥ 3D Objects [ 1_P555-0005-PSBB-NSkw-Hpd-GS Nare Brid... 80KB
9 Desktop [ 2_PSMS-0116-PSNIB-NSkw-Dbd-GL OWare Brid 143 KB
B Documents [ 3 PSMS-0101-PSWIE-NSkw-Hpd-GS OWare Brid 13 KB
& Downlosd T8 2 PS55-0012-PSTB-Skaw-Dbd-GS Nare Brid... 137 KB
oumoads T8 5_PS55-0001-PSWIB-NSkw-Hpd-GS Vare Brid... 28K8
P Music T8 6_P555-0006-PSWIB-NSkw-Hpd-GS Vare Brid... ATk
=) Pictures
[ videos
., Local Disk (C:)
¥4 CD Drive (D) Vir
= Shared (\\VBoxS
Network
- o Networ v Validation off Forward
File name: | PCITrainingBridget] v
Save as type: | BRDX files (*.brdx) -
AASHTOWare A Hide Folders
-
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Future Improvements

We welcome feedback!

Some ideas for improvement from TAG Beta Testing
Strand design algorithm to envelope designs for multiple frials and girders
Strand editing in tabular format
Strand and beam Visualization
Design algorithm for mild steel in girder
Dedicated stirrup range for splitting resistance
Import girders from PS Design Tool into one superstructure in BrDR

More ideas will be appreciated...
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Hands-on Example

Enter the project
Perform design input run

Perform design review run

AASHTOWare
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Any Questionse

Why do we
build Bridges
bridges? create
connections
and...

AASHTOWare

Br!. Bridge

Design &Rating ) n 39@
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