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PS10 — PS Design Tool Example

Three Span Wide Flange PS | Beam Example

Start the Prestressed Design Tool program, create a new input file using the File | New command. The program

will switch from the File tab to the Design Input tab.

File | New and File | Save As

[8 AASHTOWare Bridge Design: Prestressed Concrete Design Tool - O X

[] New

= Open
B save
B saveAs

& Print

(& Recent

T Library

8¢ Configuration
& Help

B Close

B Exit

Before proceeding with Design Input return to the File tab and click Save As to rename the file from New Project
to 3_PSMS-0101-PSWIB-NSkw-Hpd-GS and remove the LRFD Fatigue Truck (US) from the Design vehicles

list.

[ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brd - AASHTOWare Bridge Design: Prestressed Concrete Design Tool — O X
Project Project New Project
Description:
Project Library
Geometry
Deck
Designer:

Typical Section Loads
Date: 2/10/2023
Beam Parameters

LRFD specifications
Material Parameters

Edition: AASHTO LRFD 9th v
Member Loads
Limit states: Strengthll
Contral Options
Schematic ] Fatigue-!
Input Report
Design vehicles
Design load: HL-93 (US) | w ¥
Permit load: e
Fatigue load: LRFD Fatigue Truck (US) | v
Structure definition type: | System -
Validation off Forward [
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The new file name will appear in the program title bar and the program will again bring up the the Design Input

with the Project input screen. The Project property will still display New Project which will be changed in the next

step. The Project property determines the name of the subfolder in the Documents\AASHTOWare\PSDesign75\

folder where design run output files will be stored. In the bottom left corner of the program window, there is a

Validation button that enables input validation. When validation is enabled, the program will mark sections and

input boxes with missing or incorrect information. In this example, the Validation will be disabled during input and

will be enabled after all input is entered to verify that there are no validation errors.

Design Input | Project

On the Design Input | Project input screen, enter the data as shown below.

m DesignInput | pesign |

Project

Project Library
Geometry

Deck

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

Input Report

Project:

Description:

Designer:

Date:

m 3_PSM5S-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool

3_PSMS-0101-PSWIB-NSkw-Hpd-GS

Multi-span, PS | beam - wide top flange,

non-skewed, harped strands.

ProMiles

LRFD specifications

Edition: AASHTO LRFD 9th

Limit states:

Fatigue-|

Design vehicles

Design load: HL-93 (US)

Permit load:

2/10/2023

Strength-Il

Fatigue load:

Validation Off

Structure definition type:  System

- o

Forward

>

X
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Design Input | Project Library | Appurtenance

On the Apputenance tab, select Parapet for Type from the drop down menu and click the New button to add a new

parapet. Enter the data as shown below.

[ 3_PSMS-0101-PSWIB-NSkw-Hpd- GS.brdx - AASHTOWare Bricge Design: Prestressed Concrete Design Tool - 0o x
B oo e [ oo |
Project )
Api Material I Presiress beam shape [ Vehicle I
Project Library Type: | Parapet |v
Geometry
Additional l0ad ¥ 44 itianal load
centroid
Deck 2
)<|—‘ ‘ |—xa
Typical Section Loads Reference Rosdivey
line: * Surface
Beam Parameters y A
v2
Material Parameters |
v3
Member Loads Back Fronty Y4
Control Options
" Additional load | Additional Parapet Caleulated properties
x1 el a Vi 2 ¥3 va ! i
Name Description . centroid load unitload | Net centroid | Total load
Schematic (in} (in) (in) (in) (in) = (= (in) (kip/ft) (kef) i) /)
» 300 pif parapet 90000] 20000 40000 00000 152000 7.0000|  3.0000 0.1500 58896 0300
Input Report
Copy from library.. New | | Duplicate | | Delete
Validation o | < Back Forward [

Design Input | Project Library | Material

On the Material tab, select Concrete for Type from the drop down menu and click the Copy from library button

to copy the Class A (US) concrete material definition from File | Library to the Project Library.

ﬂi," 15-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: essed Concrete De Too - O X
m Design Input | Dpesign
Project | Material | 5
| Appurtenance | viaters | Prestress beam shape I Vehicle 1
Project Library Type: | Concrete |v
Geometry . . Coefficient of Density Density fg
- Compressive strength Initial compressive - ]
Name Description N : thermal expansion for DL modulus of el
at 28 days f'c (ksi) strength Fci (ksi) B
Deck (1/F) (kef) (kef)
Typical Section Loads
[ select ltem - m] *
[z ham s Name Description
Class A Class A cement concrete
Material Parameters
» Class A (US) Class A cement concrete
Member Loads Class B Class B cement concrete
Class B (US) Class B cement concrete
Control Optins Class C Class C cement concrete
Class C (US) Class C cement concrete
Schematic
Input Report
< B 0K Cancel B >
Copy from library... New Duplicate Delete
Validation Off | d Back Forward |2
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On the Material tab, select Prestress Strand for Type from the drop down menu and click the Copy from library

button to copy the %4” (7W-250) LR prestressing strand material definition from File | Library to the Project

Library.

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

Design Input Design

Project Material -
Appurtenance | Materia | Prestress beam shape I Vehicle
Project Library Type: | Prestrass Strand |v
Concrete
Geometry s Strand Strand Strand
i 8 Description diameter area
Reinforcing Steel (in) (in*2)
Deck
Typical Section Loads
Beam Parameters
ﬂ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool — (] X
Design Input Design
Project Material -
Appurtenance | Materia | Prestress beam shape I Vehicle l
Project Library Type: | Prestress Strand |v
Geometry o strand Strand Strand Ultimate Yield MDdu\Ll.,
Name Description diameter area . strength (Fu) | strength (Fy) of elastici
n*2) T fisi) fis) fksi)
Deck
Typical Section Loads 8 select ltem - [m| X
Beam Parameters Name Description
0.6 (TW-250) LR Low relaxation 0.600"/Seven Wire/fpu... ~
Material Parameters 0.6" (TW-250) SR Stress relieved 0.600"/Seven Wire/fpu...
0.6" (TW-270) LR Low relaxation 0.600"/Seven Wire/fpu...
Member Loads 0.6" (TW-270) SR Stress relieved 0.600"/Seven Wire/fpu...
» [ 1427 (TW-250) LR Low relaxation 1/2%/Seven Wire/fpu =...
Control Options. 172" (TW-250) SR Stress relieved 1/2°/Seven Wire/fpu =...
1/27 (TW-270) LR Low relaxation 1/2%/Seven Wire/fpu =...
Schematic 1/2" (TW-270) SR Stress relieved 1/2°/Seven Wire/fpu =...
|| 1/47 (3W-250) LR Low relaxation 1/4%/Three Wire/fpu =...
Input Report 1/4" (TW-250) LR Low relaxation 1/4%/Seven Wire/fpu =... ~
[l oK Cancel ’
Copy from library... New Duplicate Delete
Validation || | Off ‘ \J Back ‘ ‘ Forward |2 ‘
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On the Material tab, select Reinforcing Steel for Type from the drop down menu and click the Copy from library

button to copy the Grade 60 reinforcing steel material definition from File | Library to the Project Library.

Bl 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.breh - AASHTC <ign Too - O b4
m Design Input | Design I
Project | Material I
| Appurtenance | Materia | Prestress beam shape I Vehicle }
Project Library Type: | Reinforcing Steel |v
Geometry Specified yield Modulus Ultimate
Name Description strength (Fy) of elasticity strength (Fu) Type
(ksi) (ksi) (ksi)
Deck
[ select item — O x
Typical Section Loads
Name Description
Beam Parameters Grade 300 300 MPa reinforcing steel
Grade 350 350 MPa reinforcing stee! (rail-steel)
VR e Grade 40 40 ksi reinforcing steel
Grade 400 400 MP3 reinforcing steel
B Grade 50 50 ksi reinforcing steel (rail-steel)
Grade 500 500 MPa reinforcing steel
Control Options
» | Grade 60 60 ksi reinforcing steel
: 75 ksi rei
I Grade 75 75 ksi reinforcing steel
Structural or u... | Structural or unknown grade prior te 1.
Input Report
oK Cancel
Copy from library... New Duplicate Delete
Validation | of | < Back Forward [

Design Input | Project Library | Prestress Beam Shape

On the Prestressed beam shape tab, select | Beam — Wide Top Flange for Type from the drop down menu and

click the Copy from library button to copy the BT-72 shape definition from File | Library to the Project Library.

Bl 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTO B Design: P - gn Too - [m} *
m Design Input | Design I
- @
Project -
| Appurtenance | Material | Prestress beam shape | yehicle }
Project Library Type: |1 Beam - Wide Top Flange [v
Geometry
Top I dth
Dok fop flange wi
[ Sclect ltem — O x [fckness
Typical Section Loads
T Name Description h height
Beam Parameters AASHTO TYPEV | AASHTO TYPE V ~ |t Depth
AASHTO TYPE VI | AASHTO TYPE VI
Material Parameters BT-34 AASHTO-PCI Bulb-Tee ET-54
BT-63 AASHTO-PCI Bulb-Tee BT-63
Member Laads |»ieT72 AASHTO-PC Bulb-Tee BT-72
1-28x66 1-28¢66
ot 12878 1-28:78
[ rosees 1-28x84 L
Schematic
1-28490 1-28x90 e
s Namel — o || |Bottom flang | Bottom fiang: | Top fiange | Battom
ance| thickness width | haunch heigh | haunch h
T T T
Copy from library...
Strand grid:
Vertical distance |, - ntal spacin
Rowno. | MNo. of strands from bottom = pacing
(in) v
< >
Validation | off | < Back Forward >
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Design Input | Project Library | Vehicle

On the Vehicle tab, make sure that only the HL-93 (US) vehicle is present in the table. If not, copy it from the
library. If there are any vehicles other than HL-93 (US) in the Project Library, remove them using the Delete

button.
[ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdh - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - O 4
ﬂ Design Input yT |
Project f
| Appurtenance [ Material l Prestress beam shape | Vehicle
Project Library
Tandem
Geometry Name Description Library type | Notional | Axle Spacing Transverse | Uniform
load | between axles | wheel spacing* | lane loat
P (kip) (Ft) (ft) (kip/ft)
e
» HL-03 (US) AASHTO LRFD Live Load - US unit system v 250000 400 600| 064
Typical Section Loads
Beam Parameters
Material Parameters
Copy from library...
Member Loads
Truck:
Control Options ;
Axle load Gage distance Chidl gxesaongift
Axde no. o = contact widh | "
R i inimum aximum
1 8.00 5.00 2000
Input Report 2 3200 6.00 2000 1400 1400
3 3200 6.00 2000 1400 3000
Totals: 7200 2800 400
< >
Validation | off | < Back Forward [
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Design Input | Geometry

On the Geometry tab, enter the data as shown below. Depending on the screen resolution, scroll down to enter the

Support information.

[ 3_PSMS-D101-PSWIB-NSku-Hpd-GS.brex - AASHTOWare Bridge Design: Prestressed Concrete Design Tool — m] %
ﬂ Design Input IT |
~
Project Number of spans: 3|8
Broject Library Number of beams
Min:| 4 |G Increment| 0 [C] Max:
Geometry
Deck Out-to-out deck width: 44.5 ft
Deck overhang from beam centerline
Typical Section Loads
Min: |4.25 ft Increment: |0 ft ft
Beam Parameters
Girder spacini
Material Parameters .
Min: | 12 fit Max: | 12 ft
Member Loads
Forinl T Support skew: 0 Degrees
. ) ~
Schematic Number of design lanes: 3¢
Span Length——] -Jl ‘
Input Report
Boam Projection Left End—] |e—  Right End—al |a—
(m ] \
& [
Support Distance On |(‘"4-‘J | L-;(ln Right
CL Pier
Spans:
Sean Length Beam projection (in) Lift distance
() Left end Right end (in)
1 110.00 6.00 6.00 24.00
2 120.00 6.00 6.00 2400
» 3 110.00 6.00 6.00 24.00
v
Validation | off | < Back Forward |
Supports:
Support distance (in)
Support Support type
On left On right
4 1 Pinned s
2 Roller ~ 120 120
3 Roller v 120 120
4 Roller b
v
Validation | of | < Back Forward [
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Design Input | Deck

On the Deck tab, enter the data as shown below. Leaving the Bar Spacing input empty in the first row instructs the
program to look during the Design Input run for the bar spacing that will satisfy the flexural reinforcement

requirement. The bar spacing can be adjusted in Design Review runs after the Design Input is performed.

[ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Toel - o X
Project Deck s included in beam shape
T Deck concrete: Class A (US) . |
Deck total thickness: 85 in
Geometry
Deck structural thickness: 8 in
Deck Deck reinforcement
Typical Section Loads Material: Grade 60 = fl
Beam Parameters Suppore | Start distance Length Enddistance | p . | Clear cover e Bar spacing (2)
(f) (f) () (in) (in)
T . § v 0.00 24000 340004 [v 3.3750 | Top of Structural Thickness |~
1 v 0.00 24000 340007 [v 2.0000 | Bottom of Deck v 6.0000
Member Loads
Cantrol Options
Schematic
Input Report New Duplicate Delete
Haunch depth: 05 in
Edge of the haunch to edge of the beam: |0 in
Composite deck
Slab interface
Interface type: | Intentionally Roughened v
Set defaults
Cohesion factor: (028 ksi
Friction facter: |1
Ki: 03
K2: 18 ksi
Validation off o Back Forward [»

Last Modified: 4/3/2024 8
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Design Input | Typical Section Load | Parapet

On the Parapet tab in Typical Section Loads, enter the data as shown below. In this example, the generic parapet is

the only typical section load.

B oo e [ owien |

Project
Project Library.

Geometry

Deck

Typical Section Loads
Beam Parameters

Material Parameters
Member Loads

Cantrol Options

Schematic

Input Report

[ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool o X
Stage 2 load distribution: ® Uniformly to all girders
By tributary area
By percentage:
Wearing surface: Thickness: |2 in Density: [150 pef
Appurtenance loads:
|
Parapet Median [ Railing I Generic Sidewalk
Edgeof deck | Distance at Distance at .
Name Stage Load type Measureto | distance measure start end ronttace
orientation
from ) ]
+ 300 pif parapet. [v]| Stage 2 v] oc ] Back V| LeftEdge [V 000 0,00 Right V]
300 pif parapet [V Stage 2 v] e ] Back V|| Right Edge [/ 000 000 Left v
New | | Duplicate
{ Back Forward [

Validation off

Design Input | Beam Parameters

In the Beam Parameters input section, enter the data as shown below. Harp point location is equal to 0.286 L. In
this example, Range 1 of the vertical shear reinforcement is used to satisfy the splitting resistance requirement which

is the reason why a large (#10) bar size and the short 0.5 ft Range 1 length are used.

ﬂ Design Input ITSQ. ‘

Project

Project Library

Geometry

Deck

Typical Section Loads

Beam Parameters

Material Parameters

Member Loads

Control Options

Schematic

Input Report

[ 3 PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool o X
Beam shape selection
Beam type: || Beam - Wide Top Flange v Sufficiently connected to act as a unit
Depth range @) Specific shape  BT-72 - |l
24
Strand configuration
Straight / Debonded ® Harped
50 Min distance from harped strand to beam top: |2 in
50 Max number of harped strands: 10 [
Harp point locations: 0286 |L
L
Vertical shear reinforcement
Distance to first reinforcement: |4 in
/| Use 2 ranges - min range 1 length: |0.5 ft
Range 1 Range 2
Material: Grade 60 w [[v] Material: Grade 60 v
Bar size: 10 v Bar size: 4 v
Number of legs: 2[C Number of legs: 2[C
{ Back Forward [

Validation Off

Last Modified: 4/3/2024
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Design Input | Material Properties

In the Material Parameters input section, enter the data as shown below.

ﬂ Design Input ’T |

Project

Project Library

Geometry

Deck

Typical Section Loads

Beam Parameters

Material Parameters

Member Loads

Control Options

Schematic

Input Report

[ 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bricge Design: Prestressed Concrete Design Tool o x
Beam curing method: ®) Moist cured Steam cured
Exposure factor:  Top: [1 Bottom: [1
PS strand 1/2" (TW-250) LR -

PS loss method: AASHTO Approximate |v
Consider creep.
Consider deck differential shrinkage loads
Average humidity:  [70 %

Hours

Days
Beam concrete compressive strength
Concess composion
fa [T ksi
Fe: [55 i
Stress limit factors
Corrosion condition: Moderate ~

Set defauits
Iritial allowable compression: |06
Initial allowable tension: 00948
Final allowable compression: 06
Final allowable tension: 019
Final allowable DL compression: 045
Final allowable slab compression: (0.6
Final allowable compression [
(LL + 172 (Pe » DL}
\1 Back Forward w

Validation

Design Input | Member Loads

There are no member loads assigned in this example.

Last Modified: 4/3/2024
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Design Input | Control Options

In the Control Options input section, enter the data as shown in the screenshot below.
Once the data is entered, turn Validation back on and ensure that there are no validation error marks displayed next

to the input section. Otherwise, go back to these sections and resolve the errors.

u 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool — o x
m Design Inpu ’Ts-g« ‘
Project Shear computation method:

® General procedure
Project Library
Simplified procedure

Geomet
S Loss & stress calculations:

. ® Use gross section properties

Use transformed section properties
Typical Section Loads
Multi-Span analysis:

Beam Parameters ®! Continuous
Continuous and simple
Material Parameters
Deflection Muttipliers
Member Loads

At erection Final
Control Options Beam weight: 185 240
Prestress: 1.80 220
Sehematic Set dfaults
Input Report

Validation on i o Back Forward [

Design Input | Schematic | Framing Plan

To verify the input data, review the Framing Plan view in the Schematic section.

u 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - [m] X

ﬂ Design Input ’T |

Project Eraming plan
raming plan | Typical section ‘

Project Library Bk QA e B s o - Number of beams:
Geometry
Deck
Typical Section Loads P
| E - - - - - | - - - — - - — - - - - - - - -

Beam Parameters

Material Parameters

Member Loads

Control Options

Schematic

Input Report

Validation o N  Back Forward [

Last Modified: 4/3/2024 11
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Design Input | Schematic | Typical Section

To verify the input data, review the Typical Section view in the Schematic section.

u 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Cencrete Design Toeol O X
Design Input
Project
! Framing plan | TyPical section
Project Library I Q& BEE eox ~ _ Numberof beams: 4 Deck averhang: | 4.250 7 Shape: ET-72
Geometry
3_PSMS-0101-PSWIB-NSkw-Hpd-GS
02/10/2023
Deck
a46"
Typical Section Loads [ 1
Beam Parameters
Material Parameters
Deck Thickness & 1/2" 2" Overlay
Member Loads R
Control Options ===
Haunch Th. 172"
Schematic
Input Report G1 G2 G3 4
BT-72
43" 3@12-0" = 360" 43"
Validation | on i’ < Back Forward [

Last Modified: 4/3/2024 12
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Design Input | Input Report

The Input Report section provides a complete echo of the input data in tabular and graphical format.

i’} 15-0101-PSWIB-NSkw-Hpd-GS De esser T - O
ﬂ gn Input IT |
Project Project
Project: 3_PSMS-8101-PSKIS-NSkw-Hpd-G5
Project Library Description: Multi-span, PS I beam - wide top flange, non-skewed, harped strands
Designer: Proliles
Geometry Date: 82/10/2823
LRED specifications
Deck Edition: AASHTO LRFD Sth
Limit states: Strength-I, Service-I, Service-II, Fatigue-T
Typical Section Loads Design vehicles
Design load: HL-93 (US)
Permit load:
Beam Parameters Fatigue load:
Material Parameters Structure definition type: System
Member Loads Project Library
Control Options Appurtenance
Schematic Parapet
Input Report Name Description Distance from | X1 x2 X3 ¥1 v2 ¥3 v Additiona
edge to (in) (in) (in) (in) (in) (in) (in) load
centroid (kip/ft
(in)
300 plf parapet 9.0000) 2.0008) 4.0000] 0.0008) 15.2000 7.0000| 3.0008
Material
Concrete
Name: Description Compressive Initial Coefficient of  Density Density for Poisson's
strength compressive thermal for DL modulus of ratio
at 28 days f'c strength £'ci  expansion (kc) elasticity
(ksi) (in) (1/F) (kef)
Class A (US) Class A cement 4.000 ©.0000062000 0.150 8.145 .20
concrete
< >
vaigaion | on (D q b

File | Print

The Print and Print Preview buttons in the File | Print section apply to the Input Report.

fid Library
{8} Configuration
& Help
m Close

B Eit

[0 New .
- @
= Open print Print
Preview
H save
Y SaveAs
&) Print
[@ Recent

Last Modified: 4/3/2024
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Design | Design Input

After the input data is entered and reviewed, a Design Input can be performed by clicking on the Design Input
button located on the Design ribbon. The Design Input option is based on the input data and produces a design that
is displayed in the Design Run grid with a brief description and values of the critical design ratios. The Design
Input option can be further adjusted by modifying the data displayed on the Strand Pattern and Beam Details tabs.

[ 3 PSMs-0101-PSWIB-MSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - o x

m Design Input | Design |

52 Beam |1 [v
Design Minimum strand =
input cesign stress ratio 1
P

T View results nputand Review | BDR
Perform a design run with the design input data S et et o
run P design ratio design ratio

Design | Strand Pattern

The Strand Pattern tab displays the strand pattern calculated by the program together with the corresponding initial
and final concrete stresses. The strand pattern can also be modified by the user. Harping and debonding
configurations can be applied simultaneously (to different strands.)

(8 3_PSMS-D101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - o X
m Design Input | Design ‘
Beam 1 o = — R - Y
ol z | e . X ©
Design  Design  Minimum strand ;oo Specification  Tabular  Result  Engine  Summary e
input  review design stress ratio ~ checks results  graphs  outputs report
View results nput and Revie B:OR
Design - Critical Critical strand
run Description design ratio design ratio pn
14011 Beam 1 of 4, Deck overhang = 4.250 ft, BT-72, 50 strands, CG at left end... | + 1.004 + 1006 =

a
P Beam Profile
Span: | v Symmetry  Copy pattern to.
o [ o |
Mid span _— % X S
- ok -
Harp point locations
Left end
Harp Distance Radius
point &) (in)
Left 3146 000
Right 3146 000
Debonding point locations -
«

Last Modified: 4/3/2024 14
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Design | Beam Details

The Beam Details tab displays concrete strength and reinforcement data. Depending on the screen resolution,

scrolling down to view the Positive moment continuity steel table may be necessary. Note that the bar spacing in

the first row of the deck reinforcement table that was blank in the Design Input | Deck has been calculated by the

program and is now displayed. It came close to the 6 in. spacing provided in the input in the second row. The

calculated value will later be adjusted to be exactly 6 in. and a design review will be run to check if it is sufficient.

H 3_PSMS-0101-PSWIB-NSkw-Hpd-G5.brex - AASHTOWare Bridge Design: Prestressed Cencrete Design Tool

.HH Design Input Design I

1 A = o - =
B § fem ¥ == I P B = X ©
Design Design  Minimum strand = Specification ~ Tabular Result Engine Summary Delete  Reset
input  review design stress ratio 1 checks results  graphs  outputs report
Design run View results nput and Review BrDR
Design Description Critical ) Crltlrta\ strand Pin
run design ratio design ratio
111 Beam 1 of 4, Deck overhang = 4.250 ft, BT-72, 50 strands, CG at left end = 36.60 in v 1.004 ' 1.006 o
f ~
| Strand pattern | Beam details | peam profile l
Beam shape: ET-72 fa | 7.0000 ksi ficii |5.5000 ksi
Vertical shear reinforcement
Start distance Number of Spacing Length | End distance
Reinforcement Extends into deck Span ) e po ) )
¥ | Range 1 i v 1 il 033 1 0.00 0.00 033 2
Range 2 v v 1 |~ 033 4 6.00 200 233
Range 2 i v 1 il 233 2 4.00 087 3.00
Range 2 v v 1 |~ 3.00 12 6.00 6.00 9.00
Range 2 i v 1 il 9.00 2 6.75 113 1013
Range 2 v v 1 |~ 1013 35 8.50 2479 3492
Range 2 i v 1 il 3492 2 12.50 2.08 37.00
Banna 3 w v 1 [ 2700 18 2400 3600 7100 e
New Duplicate Delete
Deck reinforcement
Start distance Length End distance _ Clear cover Bar spacing
Suppart = o = Bar size = Measured from =
F1 i 0.00 340.00 340.00 4 e 3.3750 | Top of Stru... |V 6.0741
1 b 0.00 34000 34000 7 b 20000 | Bottom of... |V £.0000
~
Positive moment continuity steel
Left support Right support
Span F i
Material Distance Number of Bar size Material Distance Number of Bar size
(in) bars (in) bars
» 1 ~ v || Grade 60 e 3.00 8.00|5 v
2 Grade 60 v 3.00 8005 | Grade 60 b 3.00 8005 v
g Grade 60 ~ 3.00 8005 ~ ~
-
Last Modified: 4/3/2024 15
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Design | Beam Profile

The Beam Profile tab shows an elevation view of the beam together with dimension and reinforcement information.

3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Toel - o x
P £l gr 9!
m Design Input | Design
b e = m EH M = X S y
Design  Design  Minimum strand = Specification ~ Tabular  Result  Engine  Summary e o
input  review design stress ratio 1 | checks results  graphs  outputs  report
Design run View results Input and Review BIDR
Design . Critical (Critical strand -
run Deschenon design ratio design ratio L
1-11.1 Beam 1 of 4, Deck overhang = 4.250 ft, BT-72, 50 strands, CG at left end = 36.60 in \ 1004 = \ 1006 \ = ‘
~
Strand pattern | Beam details | Beam Profile
B b Qe B 1w -
3_PSMS-0101-PSWIB-NSkw-Hpd-GS
0211072023
Beam Lengths . 110-0"
Vert. Shear Reinf. Spacing 4 SF2 SPA12 SE2 SPA @ 6 31_;&":1"1 172" 35 SPA.@ 8 1/2"=24'9 112" 2 SPA@ 112"=21" 18 SPA @ 2-0"=36'-0"
SR = -
Debonded Strands
Beam Projections LL 5
Bearing Offsets
Span Lengths 1007
Notes:
= All beam length dimensions are horiz.
= X denotes diaphragm locations. .
< I >

Last Modified: 4/3/2024 16



PS10 — PS Design Tool Example

Design | Specification Check

To view the specification check results, click on the Specification checks button from the View results group of the

Design ribbon.

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

m Design Input | Desig

Last Modified: 4/3/2024

) B 1 = - =
gz Gy perm h =] i} =l = X ©
Design  Design  Minimum strand = Specification | |Tabular ~ Resut  Engine  Summary et Reet
input  review  design stress ratio 1 checks results  graphs  outpuls  report
J
Desi
S [0 3_PSMS-0101-PSWIB-NSkw-Hpd-GS breh - Design Run 1-11.1 -
Design Dy Specification checks
run
14111 Beam 1 of 4, Deck overhang = 4.250 ft, BT-72, 50 Articles
All articles v
Appl
Properties PPY | Generate  format
Bullet list v
Specification filter Report
Strand pattern al e - .
Strand pattern | Beam details | Beam Profile 4 || Superstructure Component | | Spacification reference Pass/Fail
] Symmetry ¥ I Prestress Calculations +/ 2.5.2.6.2 Criteria for Deflection Passed
Spam:| 1 |¥ CopyEaiEmiing » (LiStage 1 + 5421 Compressive Strength Passed
b [LStage 2 42,5 Poisson's Ratio General Comp.
® Mid span 4 |IStage 3 2.6 Modulus of Rupture General Comp.
4. 5.4.2.8 Concrete Density Modification Factor General Comp.
Harp point locations IZ4Span 1- 000 ft. + 5.5.3.1 Fatigue Limit State - General Passed
Left end I Span 1-6.28 ft. MA, 5.5.3.2 Reinforcing Bars and Welded Wire Reinforcement Not Required
. \Span 1-11.00 ft. 4.2 PS Strength Limit State - Resistance Factors General Comp.
| Span 1- 2200 7 56.2.2 Rectangular Stress Distribution General Comp.
H Dist Radil 33001, :
P:m ‘s[;]"" a[m\Jus I Span 1 - 33.00 ft T R e e T e e e Passed
Span 1- 4400 ft,
o S"‘“ | aison ' 5633 Minimum Reinforcement Passed
an 1 - 5450 f.
‘j: =TT + 5.7.2.5 Minimum Transverse Reinforcement Passed
£4Span 1- : )
& Span 1 - G600 /' 5726 Maximum Spacing of Transverse Reinforcement Passed
pan 1 - 66.00 ft,
@ Span 1 - 77001 /' 57.3.3 Nominal Shear Resistance Passed
1 5pan 1 - 8800 7.3.4 Procedures for Determining Shear Resistance General Comp.
15pan 1 - 9000 . /' 5735 Longitudinal Reinforcement Passed
[&4Span 1- 10273 1t + 5.7.4 Interface Shear Transfer Passed
dSnan 1-10900% | | 5742 Minimum Area of Interface Shear Reinforcement Paszed

17




PS10 — PS Design Tool Example

Design | Tabular Results

To view the tabular results, click on the Tabular results button from the View results group of the Design ribbon.

[ 3_PSMS-0101-PSWIE- NiSkw-Hpd-GS.brdh - AASHTOWare Bridge Design: Prestressed Cencrete Design Tool - O X
m Design Input | Design
5 geam |1 |v & =
Bz Y =) ; 8 B X ©
Design  Design  Minimum strand = Specification Result  Engine  Summary e
input  review Gesign stress ratio 18 checks graphs  outputs  report e =
Design run Vi B 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - Design Run 1-11.1 - [m] X
Deriwr?n Description Specification checks | Tabular results
1111 Beam 1 of 4, Deck overhang = 4250 ft, BT-72, 50 strands, =
=/
Print
— Print
Reporttype | Dead Load Actions  [w. Stage | Stage 1 v Dead load case | Load Case 1 - Self Load(Stage :0,0C)  |v
Strand pattern | Beam details | Beam Profile 1
& symmets 3 et Moment Shear Avdal Reaction | X deflection | ¥ deflection
Span: [ 1 [w ymmety | gopy pattern to... pan ocation (kip-ft) (kip) (kip) (kip) (in) (in)
v 000 0.00 4412 0.00 412 0.0000 0.0000 ~
® Midspan - 1 200 2663 4250 000 0.0000 -0.0561
1 11.00 43638 3522 000 0.0000 03027
Harp point locations 1 2200 77480 2631 000 0.0000 -05721
Left end 1 3096 972.06 19.06 0.00 0.0000 07485
1 3300 101525 17.41 000 0.0000 07820
1 4400  nIsTT4 8.50 000 0.0000 09135
T Ero= e 1 5450 120237 000 000 00000  -09558
paint () (in)
1 5500 120227 -040 0.00 0.0000 09557
1 6600 114884 931 000 0.0000 -0.9052
1 7700 997.44 -18.22 000 0.0000 07659
1 7804 972.06 -19.06 0.00 0.0000 07485
1 82,00 74208 27.12 000 0.0000 05498
1 9900 40076 -36.03 000 0.0000 02761
1 107.00 26.63 42,50 0.00 0.0000 00561
1 109.00 0.00 4412 0.00 4493 0.0000 0.0000 v

Design | Engine Outputs
To view the contents of the engine output files, click on the Engine outputs button from the View results group of

the Design ribbon, and then double-click on the row corresponding to the required file.

[0 3_PSMS-0101-PSWIB-NSkw- Hpd-GS.brx - AASHTOWare Bricge Design: Prestressed Concrete Design Tool - o x
m Design Input | Desig ‘
) - ) =
Bz § Bem |t I | = = X ©
Design  Design Minimum strand = Specification |~ Tabular  Result | Engine | Summary e
input  review  sesign stress ratio 1e checks results  grapns |outputs | report
Design run [ 3_PSMIS-0101-PSWIB-NSkw-Hpd-GSbrdx - Design Run 1-11.1 - o x
Design R— Engine outputs
run
111 Beam 1 0f 4, Deck overhang = 4250 7, B1-72, 50 strands, G at left.. | %
(=)
Open
folder
Output
Strand pattem | Beam details | Beam Profile I
Category Description File name
span | 1 [v] 2 Smmety [ Copy pattem ton Reinforcement Development Leng... | Stage 2 Deck Reinforcement Development Length Calculations 52 ContinuouslrfdDeckReinfDevLengthCalc.
Reinforcement Development Leng... | Stage 3 Deck Reinforcement Development Length Calculations 53 ContinuousLrfdDeckReinfDevLengthCalc...
FE Analysis Stage 3 3 Inf Lines Finite Element Model and Load Cases 53 Infl Lines Continuous XML
® Mid span FE Analysis Stage 3 3 Infl Lines Element Actions, Suppert Reactions, and Nodal Displacements | 53 Infl Lines Continuous Acticns. XML
|+ [LL Distribution Live Load Distribution Factors Calculations LRFD Dist Factor Calcs.TXT
Harp point lecations
LL Distribution Live Load Distribution Factors Calculations Summary LRFD Dist Factor Summary.TXT
Leftend FE Analysis Stage 1 Finite Element Model and Load Cases 51 SpanXML
Right e FE Analysis Stage 1 Element Actions, Support Reactions, and Nodal Displacements 51 Span Actions.XML
Horp Distance Radis FE Analysis Stage 2 Finite Element Model and Load Cases 52 Continuous XML
point ) (in) FE Analysis Stage 2 Element Actions, Suppart Reactions, and Nodal Displacements 52 Continuous Actions.XML
FE Analysis Stage 3 Element Actions, Support Reactions, and Nodal Displacements S3 Continuous Actions XML
Specification Checks Stage 3 Spec Check Results Stage 3 Spec Check Results XML
Open | | Delete

Last Modified: 4/3/2024 18



PS10 — PS Design Tool Example

"] LRFD Dist Factor Calcs - Notepad
File Edit Format View Help

== Detailed Calculations ==

Lever Rule Distribution
(Article 4.6.2.2)

Compute Lever Rule Deck Distribution Factors

Number Lanes Loaded = 1

Truck Wheel Positions from Left Edge of Deck

Truck Left Wheel Right Wheel
(ft) (ft)
1 3.25 9.25
Lever Rule Reaction, R = 0.833
Lever DF = MPF * R = 1.2@8 * 8.833 = 1.00@ Lanes

Compute Lever Rule Deck Distribution Factors

Number Lanes Loaded = 2

Truck Wheel Positions from Left Edge of Deck

Truck Left Wheel Right Wheel
(ft) (ft)
1 3.25 9.25
2 15.25 21.25
Lever Rule Reaction, R = 0.875
Lever DF = MPF * R = 1.08@ * 8.875 = ©.875 Lanes
Ln1, Col1 100%  Windows (CRLF)

UTF-8

Last Modified: 4/3/2024
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PS10 — PS Design Tool Example

Design | Summary Report

To view the summary report, click on the Summary Report button from the View results group of the Design
ribbon. The summary report is composed of several sections. The sections included in the report can be selected by
clicking on the Properties button in the Summary Report window and checking or unchecking the corresponding

sections.

T 3_PSMS-0101-PSWIB-NSkoa- Hpd-GS.brds - AASHTOWare Bridge Design: Prestressed Cencrete Design Too! - 0 x

Input Report

- [ Properties X
Spa ] Symenet Y| Copy pamem to. Project Section
Projecti 3 PSNS-101-7SIS-NSkn-Hpd-65
Iti-spsn, PS T bean - wice top flag | in

Description: Ml
Designer: Proviles

MM KK
<

& K K

1, Service-]

Design vehicles
Harp istance Design load: HL-93 (US)
point t 8

structure cerinition type: System

Project Library

Apgurtenance
Parapst
Naae Description Distance from = Xi x2 x i 2 I ¥a
edge to ) | e | o) | e | (e | ) | (e
centrodg
(in)
309 p1f paraget 0.000 9.000 [2.900 (4.090 | 0.000 [15.209 |7.990  3.909
< >

Design | Design Review
To illustrate the ability of the program to adjust results of the Design Input run, modify the Bar spacing in the first
row of the Deck reinforcement table to be exactly 6.0 in. Then, click the Design Review run button on the Design

ribbon.

08 3_PSMs-0101-PSWIB-NSkw-Hpd- GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool - o X

m Design Input | Design

-— @
=

b | § |oem [ & B ¥ 8 X o
Design | Design | Minimum strana = Specfication  Tabuar  Resut  Engine  Summary
T Delete  Reset
g (e 2 chects  resus graphs ouputs  report
Design run results nput and Review | BDR
Design Critical Critical strand
un Description designratio | design ratio #in
» R Beam 1 of 4, Deck overhang = 4250 f, BT-72, 50 strands, CG at left end = 36.60in v 1004 1006 =
0 1 N
| Strand pattem | Beam details | Beam Profile
Beam shape: BT-72 fe |7.0000 ksi fei: 55000 ksi
Vertical she
Start distance | Number of Spacing Length | End distance
Reinfo Extendsinto deck | Span
P () spaces in) ") (#)
Range 1 v v 1 [v 033 1 000 000 033 B
Range 2 v v 1 v 033 4 600 200 233
Range 2 v v 1 v 223 2 400 067 200
Range 2 v v 1> 300 2 600 600 900
Range 2 v v 1> 900 2 675 113 1013
Range 2 v v 1y 1013 35 £50 2479 3402
»|Range2 v v 1 v 3422 2 1250 208 37.00
New | | Du
Deck reinforcement 1
Start distance Length End distance Clear caver Bar spacing
Support Bar size Measured from
o ) #) ®) Q )
v 000 34000 34000 4 v 33750 Top of Stru... [¥] 60000
1 v 000 34000 24000 7 v 20000 | Bottom of... [V 60000

Last Modified: 4/3/2024
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PS10 — PS Design Tool Example

After the program finishes performing the design review, it will add another row to the design run grid. The design
review runs are indicated with an R displayed in the Design run column in contrast to an | shown in that column for
design input runs. The results for the Design review runs are displayed and can be reviewed or further modified the
same way as design input runs. Additional design input runs can be performed by modifying the input on the Design
Input tab. Each of the design runs, either input or review, stores a copy of its design input data that is reloaded every

time the design input run is selected in the design run grid.

u 3_PSMS-0101-PSWIB-NSkw-Hpd-GS.brdx - AASHTOWare Bridge Design: Prestressed Concrete Design Tool — [m] x
m Design Input | Design |
- T - = 1 B
L S z J e B = X o
Design  Design  Minimum strand = Specification ~ Tabular  Result  Engine  Summary e
input review  design stress ratio 11 checks results graphs outputs report
Design run View results ut and Review BrD
Design Critical Critical strand
run Decpi design ratio design ratio =
r1-111 Beam 1 of 4, Deck overhang = 4.250 ft, BT-72, 50 strands, CG at left end = 36.60 in v 1004 ' 1.006 -
1-R1.1 Beam 1 of 4, Deck overhang = 4.250 ft, BT-72, 50 strands, CG at left end = 36.60 in ~ 1008 + 1.009 =
R A~
| Strand pattern | °&am details Beam Profile |
Beam shape: BT-72 fe | 7.0000 ksi i |5.5000 ksi
Vertical shear reinforcement
Start distance Number of Spacing Length | End distance
Reinforcement Extends into deck Span ) I in) 0 0
* |Range 1 e v 1 e 032 1 0.00 0.00 032 i
Range 2 e v 1 e 032 4 6.00 2.00 233
Range 2 e v 1 e 233 2 4.00 0.67 3.00
Range 2 e v 1 e 3.00 12 6.00 6.00 9.00
Range 2 hd v 1 hd 9.00 2 6.75 1.13 10.13
Range 2 hd v 1 hd 10.13 35 850 2479 3492
Range 2 hd v 1 hd 3492 2 12.50 208 37.00
Banna 93 7 1 [ 2700 12 2100 2600 7200 >
New Duplicate Delete
Deck reinforcement
Start distance Length End distance Clear cover Bar spacing
Support Bar size 5 Measured from d
" i) [ (#) fin) fin)
H1 i 0.00 240,00 34000 4 33730 | Top of Stru... |¥ 6.0000
1 v 0nn 24nnn 4nno 7 4 20000 | Rattom of v 0000 e
Last Modified: 4/3/2024 21
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