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Topics Covered

Prestressed concrete | beam with debonded strands input as girder system.
Prestressed loss calculation methods

e AASHTO Refined, AASHTO Approximate, Pre-2005 Interim methods.
Prestressed multi-span modeling options.

e  Multi-span continuous

e  Multi-span continuous and simple span

Export of prestressed concrete beams to the BrDR LRFD analysis engine

BrDR LRFD specification checking
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Prestressed concrete | beam with debonded strands input as girder system.

From the Bridge Explorer create a new bridge and enter the following description data.

AASHTOWare Bridge Design and Rating 7 - 0 X
BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS WIEW
& Import
U Batch - d
Find
Bridge Manage
New (Ctrl+N) | BID | Bridge ID | |
SHEESE TR I b 1 TrainingBridge1 Train «
L4 rages 2 | TrainingBridge2 Train|§|
- EmMplates L. . -
9 Templat 3T Bridge3 T
ramingornage rain
----- @ Deleted Bridges _g_ g-
4 PClTrainingBridge1 PCIT
5 PClTrainingBridge2 PCITr
6 | PCITrainingBridge3 PCIT
g >
Total Bridge Count: | 32 |
M ps4 - m] *x
Template | Superstructures
Bridge ID: | PS4 MNEI structure 1D (8): | PS4 Bridge completely defined Culverts
v Substructures
Description “ Description (cont'd) ] Alternatives ] Global reference point W Traffic W Custom agency fields \|
MName: NHI Example Year built:
Description:
Location: Length: ft
Facility carried (7): Route number;
Feat. intersected (6): Mi. post:
Default units: US Customary !
OK ‘ | Apply | | Cancel

Click OK to apply the data and close the window.
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Bridge Materials
To enter the materials to be used by members of the bridge, open the Components tab, and click on the # button to

expand the tree for Materials. The tree with the expanded Materials branch is shown below.

Workspace -0 x

LT Components

=- . Components
) Appurtenances
a Beam Shapes
a' Connectors
a Factors
[ LRFD Substructure Design Settings
: E‘ Materials
E Aluminum
a Concrete
a Prestress Bar
[ Prestress Strand
[ Reinfarcing Steel
B Sail
- [ Structural Steel
E- [ Timber

To add a new concrete material, in the Components tab of the Bridge Workspace, click on Materials, Concrete,
and select New from the Manage group of the WORKSPACE ribbon (or right mouse click on Concrete and select
New). The window shown below will open.

B | Bridge Workspace - PS4 ANALYSIS REPORTS ? - 0 X
WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A
= TN I
- Save  Close Export Refresh Open| New |Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic ® x || Report LIRS

- a Appurtenances

- [ Beam Shapes

- a Connectors

- a Factors

B LRFD Substructure Design Settings
- E Materials

a Aluminum .
- @ Conare | Analvsis R x
- [ Prestreq U MNew |
- [ Prestres Analyze
- [ Reinfort )
a Soil @ View Summary Report
[@l View Detailed Report

[ structu P

i [ Timber i3 General Preferences
Close Bridge Workspace
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Enter the values shown above the Compute button and click the Compute button to compute the remaining values

below them.
#Dy Bridge Materials - Concrete — a >
Mame: Bearmn Concrete

Description: 7 Ksi Concrete

Compressive strength at 28 days (f'c): 7 ksi
Initial compressive strength (f'ci): 5.5 ksi
Compaosition of concrete: Mormal V
Density (for dead leads): 0.15 ket
Density (for modulus of elasticity): 0.15 ket
Poisson's ratio: 0.2
Coefficient of thermal expansion (a):  0.000006 1/F
Splitting tensile strength (fct):
LRFD Maximum aggregate size: in
Std modulus of elasticity (Ec): 5072240629 ksi
LRFD modulus of elasticity (Ec): 5131.521081 ksi
Std initial modulus of elasticity: 4496060776 ksi
LRFD initial modulus of elasticity: 473896446 ksi
Std modulus of rupture: 0.627495 ksi
LRFD modulus of rupture: 0.63495 ksi
Shear factor: 1

Copy to library... Copy from library... oK Apply Cancel

Click OK to apply this data and close the window.
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Add concrete material for the deck, using the same techniques. Enter the data for deck concrete as shown below.

M Bridge Materials - Concrete

Mame: Deck Concrete

Description: 4.5 Ksi Concrete

Compressive strength at 28 days (f'c): 4.5

Initial compressive strength (f'ci):

Composition of concrete: Mormal
Density (for dead loads): 0.15
Density (for modulus of elasticity): 0.145
Poisson's ratio: 0.2
Coefficient of thermal expansion (o):  0.000006
Splitting tensile strength (fct):

LRFD Maximum aggregate size:

Compute

Std modulus of elasticity (Ec): 3865.20204
LRFD modulus of elasticity (Ec): 4144 549969
Std initial modulus of elasticity:

LRFD initial modulus of elasticity:

Std modulus of rupture: 0.503115
LRFD modulus of rupture: 0509117
Shear factor 1

Copy to library...

ksi

ksi

ket

ket

1/F

ksi
ksi
ksi
ksi

ksi

Copy from library...

oK

Apply

|

Cancel

*

Click OK to apply this data and close the window.
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To add a new reinforcement material, in the Components tab of the Bridge Workspace, click on Materials,
Reinforcing Steel, and select New from the Manage group of the WORKSPACE ribbon (or right mouse click on
Reinforcing Steel and select New). The window shown below will open.

e | Bridge Workspace - PS4 ANALYSIS REPORTS T - 0 X

'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING )
4 Check Out 2 e 73 & S =
o H & &7 * W |

45 Checl 2
ate Save Close Export Refresh

Bridge Manage

Workspace ® x || Schematic r x

Bridge m
Components

[ Appurtenances

[ Beam Shapes

7 Connectars

B Factors

[ LRFD Substructure Design Settings
&2 Materials

& Aluminum

& Concrete

- [ Prestress Bar

2 Prestress Strand

£ Reinforcing
£ Soil [ New

- B Structural Stee Analyze

[ Timber
@ View Summary Report
[@ View Detailed Report

Analysis

{8 General Preferances
Close Bridge Workspace

Add the reinforcing steel material by clicking the Copy from library... button. The following window opens.

I Library Data: Materials - Reinforcing Steel - m] *

‘ Name ‘ Description | Library ‘ Units | Fy | Fu ‘ Es ‘
Grade 300 300 MPa reinforcing steel Standard | 51/ Metric 300,00 30000 | 199948.00
Grade 350 350 MPa reinforcing steel (rail-steel) Standard | SI/ Metric 350.00  550.00 199943.00
Grade 40 40 ksi reinforcing steel Standard | US Customary | 40.000 | 70000 2%000.00
Grade 400 400 MPa reinforcing steel Standard | 51/ Metric 400.00 | 600.00 | 199948.00
Grade 30 50 ksi reinforcing steel (rail-steel) Standard | US Customary | 50.000 | 80000 2%000.00
Grade 500 500 MPa reinforcing steel Standard | 51/ Metric 500,00 70000 199945.00

» Grade 60 60 ksi reinforcing steel Standard | US Customary | 60.000 90.000 29000.00
Grade 75 75 ksi reinforcing steel Standard | US Customary | 75.000 | 100.000 | 2%000.00
Structural or unknown grade prior 1954 | Structural or unknown grade prior to 1934 | Standard | US Customary | 33.000 | 60.000| 29000.00

‘ OK ‘ ‘ Apply | | Cancel |

Select the Grade 60 material and click OK. The selected material properties are copied to the Bridge Materials —
Reinforcing Steel window as shown below.

I Bridge Materials - Reinforcing Steel - m] X

Name: Grade 60

Description: 60 ksi reinforcing steel

Material properties

Specified yield strength {fyk:  60.0000087 ksi
Modulus of elasticity (Es): 29000.004206 ksi
Ultimate strength (Fu): 90.0000131 ksi
Type
Q riain
Epoxy
Galvanized
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply this data and close the window.
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Add the prestress strand 1/2" (7W-270) LR using the same technique as above. The window is populated as shown

below.
% Eridge Materials - PS Strand — O

Marne: 1/2* (TW-270) LR

Description: | Low relaxation 1/2"/Seven Wire/fpu = 270

Strand diameter: 0.5000 in

Strand area: 0.153 in*2

Strand type: Low Relaxation hd

Ultimate tensile strength (Fu): | 270.000 ksi

Yield strength (fy): 243,000 ksi

Modulus of elasticity (E): 28500.00 ksi

Transfer length (Std): 25.0000 in

Transfer length (LRFD): 30.0000 in

Unit load per length: 0.520 Ib/ft

Epoxy coated
| Copy to library... | | Copy from library... | | OK | | Apply | | Cancel

Click OK to apply this data and close the window.

Beam Shapes
To enter a prestress beam shape to be used in this bridge expand the Beam Shapes node and Prestress Shapes node

in the Componenets tree as shown below.

Workspace -ox

Eridge

- ) Components
B [ Appurtenances

= |) Bean Shapes
- &) Prestress Shapes
- ) Box Beams
- [ Beams
- &) Tee Beams
""" 2 U Beams

k- ET Steel Shapes

- @ Timber Shapas
- [ Connectors
- @' Factors
- [ LRFD Substructure Design Settings
- @' Materials

il
153}
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Click on the 1 Beams node in the Components tree and select New from the Manage group of the WORKSPACE
ribbon (or right mouse click on | Beams and select New or double click on | Beams in the Components tree). The

window shown below will open.

o | Bridge Workspace - PS4 ANALYSIS REPORTS 7 — 0 X
BRIDGE WORKSPACE [RUSLT I W DESIGN/RATE  REPORTING "

TOOLS VIE
4 Check Out = 2 R, e O 1 = = L le—st
- H- & R | v 3
4\ Check In & Revert )
Validate Save Close Export Refresh Open Copy Paste Duplicate Delete | Schematic

Bridge Manage

Workspace ® x || Schematic ® x || Report rx

Components

- EComponems
-- WAppurhenances

2 Beam Shapes
- &) Prestress Shapes
w Box Beams
w | B=am
- [ Tee Beg U New
ﬁ 7 U Bean Analyze
- Steel Shap .
View S Report
. @ Timbersh ® e ummany Repe
o) WConnectors @, View Detailed Report
B gFaclors 8 General Preferences
LRFD Substrug = .
4 Close Bridge Wi
& B2 Materials [Ed Close Bridge Workspace

M Prestress | Beam - O ®

Name: Top flange type
MNarrow

Description: o Wide

Dimensions Properties Mild steel Strand grid

Deck
Radius fillet

in

Copy to library... Copy from library... OK Apply Cancel

Select the Top flange type as Wide and click the Copy from library... button. Select AASHTO Type VI and
click OK.
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™ Library Data: Prestress | Beam Shapes

— O x
. . . Top flange | Top flange | Bottomn flange
Name Description ‘ Library | Units ‘ Depth thickness width thickness
AASHTO TYPEV AASHTO TYPEV Standard | US Customary | 63.0000 5.0000 42.0000 8.0000 | =
» AASHTQ TYPE VI AASHTO TYPE VI Standard | US Customary = 72.0000 5.0000  42.0000 8.0000 ‘E
BT-54 AASHTO-PCI Bulb-Tee BT-54 | Standard | US Customary | 54.0000 3.5000 42.0000 6.0000 | |
BT-63 AASHTC-PCI Bulb-Tee BT-63 | Standard | US Customary | 63.0000 3.5000  42.0000 6.0000
BT-72 AASHTO-PCI Bulb-Tee BT-72 | Standard | US Customary | 72.0000 3.5000 42.0000 6.0000 L
4| Il | »
0K | | Apply | | Cancel
The beam properties are copied to the Prestress | Beam window as shown below.
& Prestress | Beam — O X
Name: AASHTO TYPE VI Top flange type
AASHTO TYPE VI Narrow
Description: ® Wide
Dimensions ."| Properties ] Mild steel ] Strand grid .\'|
42,0000 in
e »
—l_ 5.0000 in [ ] Deck
4.0000 3.0000 in [ [] Radius fillet
4.0000 in
8.0000 720000 |in
| 10.0000 in
$—| 8.0000 in
o —
28.0000 in
| Copy to library.. | | Copy from library... | | OK | | Apply | | Cancel

Click OK to apply this data and close the window.
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Bridge - Appurtenances

To enter the appurtenances to be used within the bridge expand the tree branch labeled Appurtenances. To define a
parapet, select Parapet and click on New from the Manage button on the WORKSPACE ribbon (or double click on
Parapet in the Components tree).

& | Bridge Workspace - PS4 ANALYSIS REPORTS 2 - 0O X
WORKSPACE VIEW DESIGN/RATE REPORTING -~
re = —
I & > 0 -
 Close Export Refresh Op New Copy Paste Duplicate te | Schematic
Bridge Manage

LRFD Sub View Detailed Report
@ Materials

General Preferences

Workspace ® x || Schematic Report
Bridge IM!
- &) Compenents
B ) Appurtenances
@Generic
- [ Median
- & Parapet
- B Railing | | New
" B9 Beam Shy Analyze
gCﬂnnectc
. B Factors @ View Summary Report
Ql
i

Close Bridge Workspace

Enter the parapet details as shown below.

T Bridge Appurtenances - Parapet - O x

Name: | Jersey Barrier |

Standard New Jersey Barrier
Description:

All dimensicns are in inches

Additional load: |:| kip/ft Parapet unit load:
0.150 ket

12 0000 _| |— 7.0000 — Calculated properties —
Feference . T Roadway Net centroid (from
Lire . 0 0000 Surface reference ling):
X T7.880 in
19 0000 Total load:
§ (100000 | 0505 kip/ft
¥
Back. Fromt :: 3.0000
| Copyfromlibrary.. | | Ok || Apply || Cancel

Click OK to apply this data and close the window.

The default dynamic load allowance and default LRFD factors will be used.

Last Modified: 2/13/2024 12



PS4 — Prestressed Concrete | Beam Using BrDR LRFD Engine

The partially expanded Bridge Workspace is shown below.

Workspace -ox

Components
= M Ps4

B & Components
i Jersey Barrier
- UL AASHTO TYPE VI
I Beam Concrete
I Deck Concrete
- B8 1727 (TW-270) LR
- (@ Grade 60
B2 Diaphragm Definitions
- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EC Environmental Conditions

+ DF Design Parameters
- |&= SUPERSTRUCTURE DEFINITIONS
----- i=3 BRIDGE ALTERMATIVES

Superstructure Definition

Returning to the Bridge tab of the Bridge Workspace, double click on SUPERSTRUCTURE DEFINITIONS (or
click on SUPERSTRUCTURE DEFINITIONS and select New from the Manage group of the WORKSPACE
ribbon or right mouse click on SUPERSTRUCTURE DEFINITIONS and select New from the popup menu) to

create a new structure definition. The window shown below will appear.

M New Superstructure Definition *

@) Girder system superstructure
Girder line superstructure Superstructure definition wizard

Floor system superstructure

Floor line superstructure

Truss system superstructure

Truss line superstructure

Reinforced concrete slab system superstructure
Concrete multi-cell box superstructure

Advanced concrete multi-cell box superstructure

| OK || Cancel |

Select Girder system superstructure, click OK and the Girder System Superstructure Definition window will

open.
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Enter the data as shown below.

M Girder System Superstructure Definition

Deﬁmtlon.‘| Analy5i5.| Specs ‘ Engine |

Narme: PS | Beam

Description:

Enter span lengths
along the reference

Default units: US Customary ~

Mumber of spans: 2 e line:
MNumber of girders: 6 |C Length
G ‘
3 .. 110.00
2 110,00
Horizental curvature along reference line
Distance from PC to first support line: ft
Superstructure alignment Start tangent length:
e Radius:
Direction: Left
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation: %

Meodeling

L]

[] With frame structure simplified definition
pl

Deck type:

Concrete Deck v

For PS/PT only
Average humidity:
70.000 %

Member alt. types
|:| Steel

P/S

[ric

D Timber
e

ok | [ Apply ][ Cancel

Click OK to apply this data and close the window.

Load Case Description

Double-click on the Load Case Description node in the Bridge Workspace tree to open the Load Case Description

window. Click on the Add default load case descriptions button to create the following load cases.

D Load Case Description - o x
| Load case name Description ‘ Stage ‘ Type ‘ Time* ‘
P g v days)
Dt DC acting on non-composite section Non-composite (Stage 1) -[onc
e2 D acting on long-term composite section | Compasite (long term] (Stage 2] - | DDC
ow DW acting on long-term composite section | Compasite (long term] (Stage 2}~ | DDW
+ SIP Forms Weight due to stay-in-place forms Non-composite (Stage 1) -|bpe
“Prestrassed members only |00 Sefault load [ New | [ ouplicate | [ Dele |
case descriptions
[ o ][ appy ][ Cancel |

Click OK to apply this data and close the window.

Last Modified: 2/13/2024
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Structure Framing Plan Detail — Layout
Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure
Framing Plan Details window. Enter the data as shown below. In this example, enter all data to 4 significant digits.

For example, enter the girder spacing of 9°-8 as 9.6667.

D Structure Framing Plan Details - O *

Numkbker of spans: MNumber of girders:
Layout Diaphragms

Girder spacing orientation

o Perpendicular to girder

Skew
Support {degrees) Along support
¥ 1 0
2 0 Girder spacing
3 0 Girder (ft)
bay | Startof = Endof
girder girder
M 0.6667 0.6667
2 9.6667 0.6667
3 0.6667 0.6667
4 0.6667 0.6667
5 9.6667 0.6667

QK Apply Cancel
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Structure Framing Plan Detail — Diaphragms
Switch to the Diaphragms tab to enter diaphragm spacing. Click the Diaphragm wizard... button to add diaphragms
for the entire structure. Select the desired framing plan system and click the Next button. Enter the following data

on the window shown below.

M Diaphragm Wizard x

Select the desired framing plan system:

< Back Mext » || Cancel

#M Diaphragm Wizard x

Diaphragm spacing

®) Enter number of equal spaces per span

Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load: | 5.0000 kip
Interior diaphragm load: | 5.0000 kip
< Length Number of
pan (fe) equal spaces
1 110.00 2

| < Back || Finish || Cancel |

Click the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphragms for all the girder

bays in the structure.
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The diaphragms created for Girder bay 1 are shown below.

M Structure Framing Plan Details - O x

Number of spans: Number of girders:

Layout . Diaphragms .\'|

- . Diaphragm
Girder bay: |1 L) Copy bay to... wizard..
Start _ End
Support distance Diaphragm |\ oper Length distance Load Dianh
number (ft) sp?:t;ng of spaces | (ft) (ft) (kip) L
| Left girder | Right girder | | Left girder | Right girder |

1 - 0.00 0.00 0.00 1 0.00 0.00 0.00 5.0000 | --Not Assigned-- ~

1 - 0.00 0.00 55.00 1 55.00 55.00 5500 5.0000| --Not Assigned-- ~

2 - 0.00 0.00 0.00 1 0.00 0.00 0.00| 5.0000| --Not Assigned-- ~

2 - 0.00 0.00 55.00 1 55.00 55.00 5500 5.0000| --Not Assigned-- ~

2 - 110,00 110.00 0.00 1 0.00 110,00 110,00 5.0000 | --Not Assigned-- ~

| New | | Duplicate | | Delete |
| CK | | Apply | | Cancel |

Click OK to apply this data and close the window.
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Schematic - Framing Plan Detail
While the Framing Plan Detail is selected in the Bridge Workspace tree, open the schematic for the framing plan

by selecting the Schematic button on the WORKSPACE ribbon (or right click on Framing Plan Detail in the Bridge
Workspace and select Schematic from the menu).

e | Bridge Workspace - PS4 ANALYSIS REPORTS ? - 0 x

WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING ~

RECIN - B < I B % B -

" Close Export Refresh | Open New Copy Paste Duplicate Deletf | Schematic

Bridge Manage

Workspace ® % || Schematic L

I?H Components
D ps4

& 5 Components
I Jersey Barrier
- I AASHTO TYPE VI
- T Beam Concrete
- T Deck Concrete
- 88172 GW-270) IR
- @ Grade 60
- B2 Diaphragm Definitions
@ Lateral Bracing Definitions
- MFF LRFD Multiple Presence Factors
EC Environmental Conditions
OF Design Parameters
£l ) SUPERSTRUCTURE DEFINITIONS
B g PS 1 Beam Analysis
- =3 Impact/Dynamic Load Allowance
- | oad Case Description
- 457 Framing Plan il
- [ Bracing Deterioral = Open
- BSC Bracing Spec Ched Analyze
ﬁ Structure Typical §
2 Superstructure Lo
aConcrelE Strass Li [@ View Detailed Report
a Prestress Properti E Schematic
i @Shear Reinforcem| & General Preferences

- a MEMBERS Close Bridge Workspace
- | BRIDGE ALTERNATIVES

Report %

@ View Summary Report

The following schematic will be displayed.
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Structure Typical Section - Deck

Next define the structure typical section by double-clicking on Structure Typical Section node in the Bridge
Workspace tree. Input the data describing the typical section as shown below.

M Structure Typical Section - [m} x

Distance from left edge of deck to i Distance from right edge of deck ta
superstructure definition ref. line |, supsrstiucture definition ref. line

i -
Superstructure Definition
Deck. — P
\  thickness 1 Reference Line /
jE ' jE
Left overhang — Right owerhang
Deck = Deck(contd) Parapet Median  Railing  Generic  Sidewalk  Lane pasition  Striped lanes  Wearing surface
Superstructure definition reference line is  within ~  the bridge deck.
Start End
Distance from left edge of deck to R & (2775 &
superstructure definition reference line: e
Distance from right edge of deck to 2775 & 2775 &
superstructure definition reference line: =
Left overhang: 3.5833 ft 35833 ft

Computed right overhang:

QK Apply Cancel

Structure Typical Section — Deck (cont’d)

The Deck (cont’d) tab is used to enter information about the Deck concrete and the Total deck thickness. The

material to be used for the deck concrete is selected from the list of bridge materials. Enter the data as shown below.

4 Structure Typical Section - O s

Distance from left edge of deck to ‘ Distance from right edge of deck to
superstructure definition ref, line |, superstiucture definition ref. line

N /]
I I_.I Right overhang

Left averhang

_ Superstructure Definition

Deck Reference Line

 thickness !
¥

Deck | Deck (cont'd) I‘ Parapet | Median ‘ Railing ‘ Generic ‘ Sidewalk | Lane position | Striped lanes | Wearing surface |
Deck concrete: Deck Concrete hd

Total deck thickness: 8.0000 in

Load case: Engine Assigned v

Deck crack control parameter: kip/in

Sustained modular ratio factor: | 2.000

Deck exposure factor: 1.000

Apply H Cancel

Last Modified: 2/13/2024
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Structure Typical Section — Parapets

Add two parapets as shown below.

™ Structure Typical Section - m]
Back Front
‘ Deck ] Deck (cont'd) ] Parapet ."‘ Median ] Railing ] Generic l Sidewalk ] Lane position ] Striped lanes l Wearing surface \"
Edge of deck | Distance at | Distance at Front face
Name Load case Measure to | dist. measured start end e
from (ft) (ft)
b Jersey Barrier - DC2 ~ | Back ~ | Left Edge - 0.00 0.00 | Right -
Jersey Barrier - DC2 = | Back ~ | Right Edge ~ 0.00 0.00 | Left -
| New ‘ | Duplicate | ‘ Delete |
‘ OK || Apply H Cancel |

Structure Typical Section — Lane Positions

Select the Lane position tab and use the Compute... button to compute the lane positions. A window showing the
results of the computation opens. Click Apply to apply the computed values.

M Compute Lane Positions

X
Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
Travelwa travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
numbery definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) at end (4) at end (B)
(f) (f) () (f)
4 | 1 | -26.00 26.00 -26.00 26.00
Apply | | Cancel
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The Lane Position tab is populated as shown below. These lane positions are used by BrDR to compute the LRFD
live load distribution factors.

4 Structure Typical Section

~+

[} e

[B ], #— Superstucture Definition Reference Line

1 Tiaveluay Wﬁi‘ Tiavelusy2 '||I

Deck | Deck (contd) | Parapet | Median | Railing | Generic | Sidewalc | Lane position | Striped lanes | Wearing surface |

Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
Travelu travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
numbeary definition reference line definition reference line definition reference line definition reference line
at start (&) at start (B) atend (A) at end (B)
() ] () (ft)
» 1 -26.00 26.00 -26.00 26100
LRFD fatigue
Lanes available to trucks: I:l
[ ] Override Truck fraction: ‘ New | | Duplicate ‘ | Delete ‘

| QK || Apply || Cancel |

Click OK to apply this data and close the window.

Schematic — Structure Typical Section

While the Structure Typical Section is selected in the Bridge Workspace tree, open the schematic for the structure
typical section by selecting the Schematic button on the WORKSPACE ribbon (or right click on Structure Typical
Section in the Bridge Workspace and select Schematic from the menu).

o | Bridge Workspace - PS4 ANALYSIS REPORTS 7 - 0 %
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING

BeC = 1 || e
dat= Save Close Export Refresh | Open New Copy Paste Duplicate Deletd | Schematic

Bridge Manage:

Workspace & x || Schematic 1 ox

I?E ‘Components
@ psa

3 [ Components.
Jersey Barrier

I AASHTO TYPE VI
- T Beam Concrete
- T Deck Concrete

a8 172" FW-270) LR

@ Grade 60
[ Disphragm Definitions
[ Lateral Bracing Definitions
vee LRFD Multiple Presence Factors
£c Environmental Conditions

Report xx

oF Design Parameters
(&) SUPERSTRUCTURE DEFINITIONS
& 4 PS | Beam Analysis
= Impact/Dynamic Load Allowance
&L Load Case Description
45 Framing Plan Detail
[ Bracing Deterioration

iy

BSC Bracing Spec Check Selection

« £ Structure Typical Sectioy

~ g Superstructure Loads | [ Open

- [ Concrete Stress Limits Analyze

[ Prestress Properties

[ Shear Reinforcement D)

B2 MEMBERS [al View Detailed Report

(£ BRIDGE ALTERNATIVES 5 Schematic

{8 General Preferences

EJ Close Bridge Workspace
9 p

@ View Summary Report
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The schematic of the Structure Typical Section is shown below.

Schematic —-ox
-
B LRy B Y sn |v _
PS4
NHI Example - PS | Beam
2/8/2023
. 555" .
. 520 .
= Deck Thickness 8" —
A Travelway 1 /
v
36 15/1 i 5@9-8" = 484" 3-7 1/16"
™ "~ "

Superstructure Loads
Double click on the Superstructure Loads node in the Bridge Workspace tree to open the Superstructure Loads
window. Navigate to the DL distribution tab in this window. Select options in this window as shown below. The

BrDR LRFD engine does not support the transverse continuous beam analysis option.

% Superstructure Loads - [m] X

| Uniform temperature | Gradient | wind | DL distributi

Stage 1 dead load distribution
@ By tributary area
By transverse simple-beam analysis
By transverse continuous-beam analysis

By percentage

User-defined dead load

Stage 2 dead load distribution
®) Uniformly to all girders
By tributary area
By transverse simple-beam analysis
By transverse continuous-beam analysis

By percentage

User-defined dead load

ok | [ Apply | [ cancel
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Concrete Stress Limits

A Stress Limit defines the allowable concrete stresses for a given concrete material. Double click on the Concrete

Stress Limits node in the Bridge Workspace tree to open the Stress Limit Sets — Concrete window. Enter the data

shown above the Compute button and select the Beam Concrete material from the drop-down menu of the Concrete

material. Click the Compute button. Default values for the allowable stresses will be computed based on the

Concrete material selected and the AASHTO Specifications.

A default value for the Final allowable slab

compression is not computed since the deck concrete is typically different from the concrete used in the beam.

M Stress Limit Sets - Concrete

MName: }SirdE' Stress Limit

Description:

Corrosion condition: Moderate

Concrete material:  Beam Concrete
Compute
LFD:
Initial allowable compression: 3.3
Initial allowable tension: 0.2
Final allowable compression: 42
Final allowable tension: 0.5026927

Final allowable DL compression: 2.8
Final allowable slak compression:

Final allowable compression:
(LL+1/2(Pe+DL))

Pt
=)

A

ksi

ksi

Final allowable tension stress limit coef. (US) override:

s

LRFD

3.575 k=i
0.2 kesi
4.2 kesi
05026927  ksi
315 ksi

ksi
28 kesi

QK

Apply

O >

Cancel

Click OK to apply the data and close the window.
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Prestress Properties

Double click on the Prestress Properties node in the Bridge Workspace tree to open the Prestress Properties
window. Select the loss method as Pre-2005 AASHTO Refined. The losses will be computed by the BrDR LRFD
engine using the refined method in the Third edition, 2004 without interims. Define the prestress properties as

shown below.

D Prestress Properties - [m} x

MName: | 3rd Edition Losses

General P/S data I| Loss data - lump sum | Llossdata - PCl |

P/S strand material: 172" [TW-270) LR hd Jacking stress ratio: 0.750

Loss method: Pre-2005 AASHTO Refined v P/5 transfer stress ratio:
Transfer time: 24.0 Hours
Age at deck placement: Days
Final age: Days

Loss data - AASHTO

Percentage DL: | 0.0 %

Include elastic gains

‘ QK | ‘ Apply | | Cancel

Click OK to apply the data and close the window.

Prestressed loss calculation methods
The following loss methods are available in the BrDR LRFD engine.
e AASHTO Approximate

e AASHTO Refined

e Lump Sum

e PCI

e  Pre-2005 AASHTO Refined (AASHTO Refined, Third edition, 2004 without interims)

The AASHTO Approximate and refined loss methods correspond to the AASHTO LRFD Specifications, Ninth
edition, by default in BrDR 7.5.0. Another feature for prestress loss calculations in the BrDR LRFD engine is the

ability to include elastic gains and losses due to dead load application.
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Shear Reinforcement
Define shear reinforcement to be used by the girders. Expand the Shear Reinforcement Definitions on the Bridge
Workspace tree, select the Vertical node and click on New from the Manage group of the WORKSPACE ribbon

(or double click on Vertical).

o | Bridge Workspace - PS4 ANALYSIS REPORTS =
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
S ‘Bas < ._ ol I
- " Close Export Refresh | Open| New |Copy Paste Duplicate Delete | Schematic
Bridge Manage
Workspace 1 x || Schematic # x || Report LI

I?ﬂ Components
M psd.

B @ Components
(& Diaphragm Definitions
B Lateral Bracing Definitions
HFF LRFD Multiple Presence Factors
£C Environmentsl Canditions
OF Design Parameters
- (& SUPERSTRUCTURE DEFINITIONS
Bl b PS | Beam
1 Impact/Dynamic Load Allowance
2t Load Case Description
&F Framing Plan Detail
@' Bracing Deterioraticn
BSC Bracing Spec Check Selection
1 Structure Typical Section
2 Superstructure Loads
B [ Concrete Stress Limits
Bl B Prestress Properties
B (3 Shear Reinforcement Definitions
| & Vertica
- [ Herizo| [ New
B MEMBERS|
=) ERIEE ATeRNg A
@ View Summary Report

View Detailed Report

Analysis

{8 General Preferences
Close Bridge Workspace

Define the stirrup as shown below. Click OK to apply the data and close the window.

M Shear Reinforcement Definition - Vertical - O X

Marme: | #4 Stirrup |

—[|—

Material: | Grade 60 |E||

Bar size: | 4 IE"

MNumber of legs: | 2.00

Inclination (alpha): Degrees

—— Yertical
Shear
Reinforcement

QK | | Apply | | Cancel
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Defining a Member Alternative
Double-click on MEMBER ALTERNATIVES in the Bridge Workspace tree for member G2 to create a new
member alternative. The New Member Alternative window shown below will open. Select Prestressed

(pretensioned) concrete for the Material type and PS Precast | for the Girder Type.

T Mew Member Alternative X
Material type: Girder type:

Post tensioned concrete PS Precast Box

Prestressed (pretensioned) concrete PS Precast |

Reinforced concrete PS Precast Tee

Steel PS Precast U

Timber

| 0K | | Cancel |

Click OK to close the window and create a new member alternative.

The Member Alternative Description window will open. Enter the data as shown below.

™ Member Alternative Description - O x

Member alternative: | | Beam Alt

Description .I'| Specs | Factors ‘ Engine | Impart | Control options ..|
Description: Material type:
Girder type:

Modeling type:

Default units: | US Customary L
Girder property input method
L]
Self load Default rating method:
Load case: Engine Assigned - LFR ot
Additional self load: kip/ft
Additional self load:
Crack control parameter (7) Exposure factor [ Use creep
Top of beam: kip/in Top of beam: 1.000
Bottom of beam: kip/in Bottom of beam: | 1.000

OK | ‘ Apply | ‘ Cancel
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Navigate to the Control options tab in this window. The BrDR LRFD engine allows the selection of either gross or

transformed section properties to be used in the loss and stress calculations. Note that the gross section properties are

always used in structural analysis. Under LRFD section, select the Use gross section properties option for Loss &

stress calculations, and the Continuous option for the Multi-span analysis as shown below.

M Member Alternative Description

Member alternative: | | Beam Alt

Descriptionl Specs ‘ Factors‘ Em;mel \mportl Control options |

LRFD
@ General procedure &

General procedure - Appendix B5
Simplified procedure
Simplified procedure - Vei, Vew

531 Loss & stress calculations
@) Use gross section properties

Use transformed section properties
Multi-span analysis

@) Continuous

Continuous and simple

Consider splitting resistance article
Consider deck reinf, development length
Distribution factor application method
LFR
1 Points of interest ~
/| Generate at tenth points except supports
/| Generate at support points
/| Generate at suppert face & critical shear points
v/ Generate at section change points
/| Generate at user-defined points
23 Shear computation method
Ignore
Use AASHTO 1979 interim code
® Use current AASHTO
(22 Diistribution factor application method
By axle
® By POI .

LRFR
EPoints of interest
v*| Generate at tenth points except supports
] Generate at support paints
| Generate at support face & critical shear points
| Generate at section change points
| Generate at user-defined points
E35hear computation method
Ignore
@) General pracedure
General pracedure - Appendix BS
Simplified procedure
Simplified procedure - Vei, Vew
ELoss & stress calculations
@) Use gross section properties
Use transformed section properties
3 Multi-span analysis
@) Continuous
Continuous and simple
V| lgnore design & legal load shear
| lgnore permit load shear
Consider legal load tensile concrete stress
Consider splitting resistance article
Ignore tensile rating in top of beam
Consider deck reinf. development length
Consider permit load tensile steel stress
| Ignore long. reinf. in rating

Eapistribution factor application method

R avle

- O *

[ ok ][ ey

‘ ‘ Cancel

Click OK to close the window and create a new member alternative.

Prestressed multi-span modeling options

The BrDR LRFD engine allows the user to model prestress beams made continuous for live load in two ways:

e The Continuous analysis method considers multi-span structures to be simply supported for beam self-

weight and uncured deck and continuously supported for composite dead and live loads. This method takes

advantage of the continuity connection to reduce the maximum positive moment at mid-spans.

e The Continuous and Simple method analyzes the structure as simply supported for beam self-weight and

uncured deck and both continuously and simply supported for composite dead and live loads. The maximum

effects from the two analyses are then used in the specification checking. This method accounts for the

condition where full continuity is not provided at the interior supports and does not reduce the maximum

positive moment at mid-spans.
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Beam Details

Next describe the beam by double clicking on the Beam Details node in the Bridge Workspace tree. Enter the data

in each tab of the Beam Details window as shown below.

M Beam Details - O x
‘ Span detail .\'| Continuous support detail ] Stress limit ranges ] Slab interface W Continuity diaphragm ] ‘Web end block \"
. Beam projection
Span B h Girder Prestress -
number cam shape material properties " Leftend | Rightend
(in) {in)
b 1 AASHTO TYPEVI + | Bearn Concrete = | 3rd Edition Losses - 9.0000 9.0000
2 AASHTO TYPEVI ~ | Bearn Concrete - | 3rd Edition Losses - 9.0000 0.0000
OK | | Apply ‘ | Cancel
M Beam Details - O
Span detail | Continuous support detail “'| Stress limit ranges ] Slab interface W Continuity diaphragm ] ‘Web end block \"
| | |
CL of Bearing ! 51 ! ! CL of Bearing
on Left on Right
F—CL of Pier
Support Support
Support | distance en | distance on
number left, SL right, SR
(in) (in}
L z 12.0000 12.0000
QK | | Apply ‘ | Cancel
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M Beam Details — O *

‘ Span detail ] Continuous support detail ] Stress limit ranges ."| Slab interface ] Continuity diaphragm ] ‘Web end block .\'|

Span e Length SiE]
nufnber Name distance 9 distance
{ft) (f)
1 - | Girder Stress Limit N 000 11050 11050
b2 - | Girder Stress Limit N 0.00| 11050 110.50
| New | | Duplicate | | Delete |
| 0K ‘ | Apply | | Cancel |
Dy Beam Details - O *

Span detail . Continuous support detail . Stress limit ranges . Slab interface 5 Continuity diaphragm | Web end block N
P ppor 2 | 'ty diaphrag |

Interface type: Menolithic b

Default interface width to beam widths:

Interface width: in
Cohesion factor: 0.400 ksi
Friction factor: 1.400
Ki: 0.250
K2: 1.500 ksi

oK | | Apply | | Cancel

Click OK to apply this data and close the window.
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Shrinkage Time
Double-click on the Shrinkage Time node in the Bridge Workspace tree to open the Shrinkage/Time window.

Enter the data as shown below.

™ Shrinkage/Time — O Py

Shrinkage  Time |

Beam

Curing method: |Steam-u:ured M

Deck

Curing method: | Moist-cured b

Drying time: Days

[ | Consider deck differential shrinkage loads

0K | | Apply | | Cancel

Click OK to apply this data and close the window.
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Strand Layout

Expand the Strand Layout node in the Bridge Workspace tree and open the Span 1 window. Use the Zoom buttons
on the right side of this window to shrink/expand the schematic of the beam shape so that the entire beam is visible.
Select the Description type as Strands in rows and the Strand configuration type as Straight/Debonded. Define

the following strand layout at midspan.

4D Strand Layout - Span 1 - o x

Description type B kaae B =

Pand CGSonly (@ Strands in rows

/| Symmetry

Harped and straight debonded

@ Mid span

Debonding

Left Section location (in) | Measured and debonded from

Section location (in) | Measured and debonded from

ok | [ sepy || cancel

Now select the Left end radio button Under the Debonding section, select New to enter a left debonded section
location as 273 inches. This distance is measured from the left end of the precast beam. The strands can be defined at
the left end of the span by selecting strand locations in the right hand schematic. Define the following debonded

strands at this location.

M New Location X

Section location: | 273.0000 in

Measured and debonded from

(® End of beam

Mid-span: Cut strand after release of initial prestressing force

OK | | Cancel
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& Strand Layout - Span 1

Description type B e B

P and CGS only (@ Strands in rows K

Strand configuration type

V| Symmetry
®) Straight/Debonded
Harped
Harped and straight debonded
HAH K
Mid span WOH K
X X
X X XK
® KX
£ M K
X X
H MK
X XX
R K
KR X
X X XK
XXX
Debonding X X X
® Left | Section location (in) | Measured and debonded from | ; - >
12 273.0000 | End of Beam X KX
KA X
XX
X KX
X R K
New Modi Delete XXX
| I=a] | XX
Right | Section location (in) | Measured and debonded from | )/(
12 273.0000 | End of Beam [ ]
L]
L]
L]
<@
New Modify Delete
Mumber of stmnds = 44
OK | | Apply ‘ ‘ Cancel Mumber of debanded strands (Tatal Here/Other) = 81510

CG af strands {messured from bottom of section) = 5180

Legend:

N strand al iz posilion e current sechan locstan.
. Mo strand al s position e the currentlacation bul 3 siren i harped ta this pasition

ibet current suction lncation.

® . ivand oocupies this pasition at
@ T rand is debonded from e end of the bea o
® Tho s

() The =zand is debarded ot other sectan lacaion. Hover aver fhe sirand for more infarmation,

debanded from fie mid-span to the current sectin location.

® 71 firped pasion of a harped sirand
® T i spaan g
© Tha mit span pastion of ane stand amd the harper posion of analher stirand.
@ i stoes

n of a harped strand

Similarly, add an additional debonding location of 129 inches and debond the following strands.

I Mew Location >

Section location: | 129.0000 in

Measured and debonded from

(®) End of beam

Mid-span: Cut strand after release of initial prestressing force

QK | | Cancel
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D Strand Layout - Span 1

Description type BEaQe B =

Pand CGS only (@ Strands in rows

Strand configuration type V| Symmetry

®) Straight/Debonded L J
Harped ==
Harped and straight debonded \ /

Mid span

X
X

*

.
Debonding
® Leit | Section location (in) | Measured and debonded from

4 273.0000 | End of Beam e
129.0000 | End of Beam X
[ New || Mogity || Delete | X

Section location (in) | Measured and debonded from ‘
4 273.0000 | End of Beam
129.0000 | End of Beam

New Modify Delete

0K H Apply H Cancel

Legend:

Close the window by clicking OK. This saves the data to memory and closes the window.

Repeat the procedure used in Strand Layout — Span 1 section to describe the same strand layout for Span 2.
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Deck Profile
Next open the Deck Profile window by double-clicking the Deck Profile node in the Bridge Workspace tree and
enter the data describing the structural properties of the deck. The window is shown below.
The LRFD effective flange width is computed as follows:
AASHTO LRFD Atrticle 4.6.2.6.1
For interior beams, the effective flange width is taken as :

e average spacing of adjacent beams = 9.67° (12”/°) = 116”

D Deck Profile - o x
Type: | PS Precast
Deck concrete | Reinforcement
Start End Structural Start effective | End effective | Start effective | End effective
Material Support | ; Length | s‘“ m’“i U | flange width | flange width | flange width | flangs width
atena number ‘s(m"ce w | (;)”“‘ 'j. ”)"55 (Std) (Std) (LRFD) (LRFD)
" {in) in) (in) (in}
Beam Concrete  + | 1 000 22000 22000,  7.5000 111.0000|  111.0000
Compute from -
[ New | [[Duptcn | [ e ]
[ ok ][ apey ][ coneal |
Navigate to the Reinforcement tab and enter the reinforcement data as shown below.
D Deck Profile - o X
Type: | PS Precast
Deck concrete Reinforcement |
Start End . Bar
i eepor ey Sy b e e Row spacing
number bar count | bar count (in) i
Grade 60 ~ |1 0.00| 22000 22000 21006 3.0000 | Top of Slab
Grade 60 ~ |1 0.00| 22000 22000 1400 | 6 3.0000 | Bottom of Slab  ~
[ nNew | [ Duplicate | [ Delete |
[ ok [ ey ][ cancel |

Click OK to apply the data and close the window.
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Haunch Profile

The haunch profile is defined by double-clicking on the Haunch Profile node in the Bridge Workspace tree. Enter
data as shown below.

% PS Haunch Profile - O X

¥ ; .
T

= b
12 3

Start End

2
i:'::;: distance Le{nﬂg]th distance (Z“_:] [Zln_] [YI:] :j]
(ft) (f)
1 N 0.00 220,00 220.00 4.0000

| New ‘ | Duplicate | | Delete |

| 0K || Apply || Cancel |

Click OK to apply this data and close the window.

Shear Reinforcement Ranges

Double-click on the Shear Reinforcement Ranges node in the Bridge Workspace tree to open the PS Shear

Reinforcement Ranges window. Use the Stirrup wizard to create the following shear stirrups.

gl s g
Eis 25
_gim oo
<IB ‘E,
2l £
L IS
sz @
a‘i< 18 sp
@ 6" | 14 spa @ 18" | 25 spa @ 24"

Y

4

s ——"——

I/ E

54'-6" = Half-Span for Noncomposite Loads

Y

_12:

A4

Beam Elevation Showing Stirrups
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@ PS Shear Reinforcement Ranges - O X
Start Distance Spacing,
— 4Dy Vertical Stirrup Wizard x
| vertical | Horizantal
Extends | Start
‘ ‘ = =
deck (ft) T T
7 it 09.000 ft 7 it
Distance from left end to first 02500 ft Distance from left and to last stirrup: | 54.250 #t
stirrup:
Distance from right end tolast |- .
stirrup:
Reinf. Number of Spacing
name spaces (i)
# Stirrup - 18 60000
# Stirrup - 14| 180000
» #4Stirup 7 12| 24.0000
Y
[ stimup wizard... ||| stimup design tool.. | |:
New | [ Duplicste | | Delete
Symmetry
V| Finish by symmetry
Even number spaces
® Odd number spaces
2pplyal | [ Applyspan | [ Cancel |
4 PS Shear Reinforcement Ranges - O X
e Start Distance Spacing|
Vertical N Horizontal N
Extends Start . End
Name into distance N:mt::r:f Sp(ai:.;ng Le?f?)th distance
deck () = ()
#4 Stirrup ~ 0.2500 1 0.0000, 00000  0.2500
#4 Stirrup - 0.2500 18| 6.0000| 90000 9.2500
#4 Stirrup - 9.2500 14| 180000 21.0000 30.2500
#4 Stirrup - 30.2500 25| 24.0000| 500000  80.2500
#4 Stirrup - 80.2500 14| 18.0000| 21.0000| 101.2500
#4 Stirrup - 101.2500 18| 6.0000| 90000  110.2500
Stirrup wizard... | |Stirrup design tool...| | View calcs | New | | Duplicate | | Delete |
| OK | | Apply | | Cancel |
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Then use the Copy to span button to copy the stirrups to Span 2.

F. ReES orcement R, — b
Start Distance: Spacing,
—
‘ Vertical Herizontal
| Extends Start . End
| Name into distance N:mt;eersaf Sp;li;ng Le?%lh distance
deck {f) L~ ift)
b #4 Stirrup - 0.2500 1 0.0000 0.0000 0.2500
24 Stirup - 0.2500 o
#4Stiup - 9.2500 Copy To Span x
#4 Stirrup - 30.2500
Select the new span: | 2 7]
24 Stirrup - 80.2500
#4 Stirup - 101.2500
Aeply
Stirrup wizard... | |St\rrupdeswgn tDDL..| ‘ View calcs ‘ New | ‘ Duplicate | ‘ Delete |
| QK | | Apply | | Cancel |
&M PS Shear Reinforcement Ranges - m} *®
Start Distance: pacing,
VT
‘ Vertical | Horizontal
Extends Start . End
Name into distance Rkt Sp[a:;ng Le?f?}lh distance
deck {ft) R " ift)
b |#4 Stirrup 'I 0.2500 1 0.0000 0.0000 0.2500
#4 Stirrup - 0.2500 18 6.0000 9.0000 9.2500
#4 Stirrup - 9.2500 14| 180000, 21.0000 30.2500
#4 Stirrup 30.2500 25| 24.0000| 50.0000 80.2500
24 Stirrup 80.2500 14| 180000 21.0000 101.2500
#4 Stirrup. - 101.2500 18 6.0000 9.0000 | 110.2500
Stirrup wizard... | |St\rrupdeswgn tDDL..| ‘ View calcs ‘ New | ‘ Duplicate | ‘ Delete |
0K | | Apply | | Cancel |

Click OK to apply this data and close the window.
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Live Load Distribution

BrDR will compute the live load distribution factors during analysis. No changes are required in this window.

Schematic — | Beam Alt

While the member alternative | Beam Alt (E) (C) is selected in the Bridge Workspace tree, open the schematic for
the member alternative by selecting the Schematic button on the WORKSPACE ribbon (or right click on | Beam
Alt (E) (C) in the Bridge Workspace and select Schematic from the menu).

o | Bridge Workspace - PS4 ANALYSIS REPORTS T - 0 x

'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
Check Out [ & Restore i & = (R
) Copy Das

Validate Save Close Export Refresh | Open = == Duplicate Delete | Schematic

Bridge Manage

Workspace %

T3CING SPeC Lheck Selection

Schematic  *

1 Structure Typical Section
- sbde Superstructure Loads
[E? Cancrete Stress Limits

- [ Prestress Properties

[ Shear Reinforcement Definitions
- 3 MEMBERS

I Gl

= I G2

l e Member Loads

- " Supports
{3 MEMBER ALTERNATIVES
B- I |Beam Alt(E) (
BT Default Mats Qg Expand Branch

=y
—11mpact'Dyna @ collapse Branch
~ ", Beam Detal

i Shrinkage Tif = Open

- 5 Eifective Sup Capy
- B MildSteel L3 B pyplicate
B (3 Strand Layol
# Delete

| 5, Span 1

b span2 Analyze
- ©=1Deck Profile | [ Validate

P=IHaunch Profl B view Summary Report
—— i

! Shear Reinfo View Detailed Report

&k, Live Load D

- 2 Points of Int_12)_Schematic

w- I G3 P#  Export to PS Design Taol
E 8 i g‘; {8 General Preferences
B TGe Close Bridge Workspace

BRIDGE ALTERNATIVES

The member alternative schematic is shown below.

Schematic

PS profile

NTCOLEEERS

o g e
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LRFD Design Review

The member alternative can

now be analyzed. To perform an LRFD Design Review, select the Analysis Settings

button on the Analysis group of the DESIGN/RATE ribbon. The window shown below opens.

BRIDGE WORKSPACE WORKSPACE

Analysis
Events

Analysis

Bridge Workspace - P54

ANALYSIS RePORTS ¢ - B0 X

TOOLS VIEW DESIGN/RATE REPORTING A
Engine
Qutputs
Results

Click the Open Template button and select the HL-93 Design Review template to be used in the design review and

click Open.

@ Open Template

| Templates | Description

HS 20 LFR Rating
LRFR Design Load Rating
LRFR Legal Load Rating

HS 20 LFR Rating

HL 93 Design Review HL 93 Design Review

LRFR Design Load Rating
LRFR Legal Load Rating

x
| Analysis ‘ Owner | Public / Private ‘
LRFD Public
LFR Public
LRFR Public
LRFR. Public

The Analysis Settings window will be populated as shown below.

@M Analysis Settings - O X
® Design review () Rating Design method: LRFD v
Analysis type: Line Girder v
Lane / Impact loading type: | As Requested v Apply preference setting: | None v
Vehicles | Output | Engine | Description |
Traffic direction: | Both diractions v [ Refresh | [ Temporary vehicies | | Advanced
Vehicle selection Vehicle summary
E-Vehicles & Design vehicles
Standsrd Design losds
Altermate Military Loading L1193 (US)
) ~Permit loads
-Ev3 -Fatigue loads
-HL-03 (51) L.[RFD Fatigue Truck (US)
-HL-03 (US) Addto
-HS 20 (51)
s 20-44
- LRFD Fatigue Truck (51
..LRFD Fatigue Truck (US)
Agency
- MBE-PERMIT
- User defined Remove from
Ty [« |
o
Reset | [ Ciear | [ Opentemplate | [ Save template ok | [ appy || Concel
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Navigate to the Output tab of this window and click on the Select All button under the AASHTO engine reports
and click OK.

M Analysis Settings - m} X
®) Design review Rating Design method: LRFD v
Analysis type: Line Girder ~
Lane / Impact loading type: As Requested L) Apply preference setting: | None v
| Vehicles ]i Output || Engine ] Description .\|
Tabular results AASHTO engine reports
Dead load action report Miscellaneous reports:

sirder properties
[V Girder properti
Surmmary influence line loading

Live load action report

Concrete limit state summary report
LRFD critical loads report Detailed influence line loading

LRFD specification check report Capacity summary
PS concrete stress report Capacity detailed computations
RC service stress report FE model for DL analysis

Steel limit state summary report FE model for LL analysis
LL influence lines FE model

LLinfluence lines FE actions
LL distrib. factor computations
LL distrib. factor summary

O Regression data

Camber

Fatigue stress ranges

Service |l stress ranges
Specification output:
LRFD/LRFR conc article detailed

Select all Clear all - Clear all

| Reset | | Clear | | Open template | | Save template | | OK | | Apply | | Cancel

Click OK to apply this data and close the window.

Next click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to perform the design review.

The Analysis window should be reviewed for any warning messages.

B | Bridge Workspace - PS4 ANALYSIS REPORTS ¢ — 0O X
LA el  WORKSPACE ~ TOOLS ~ VIEW | DESIGN/RATE | REPORTING ~
Engine
Outputs
Analysis Results
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Analysis

Analysis - | Beam Alt * X

- ) - Location - 117.4021 (1t) -
4 g Analysis Event - Location - 213.5498 (ft)
(&) | Beam Alt -STAGE 2
- Location - 6.4502 (ft)
- Location - 102.5979 (ft)
- Location - 117.4021 (ft)
- Location - 213.5498 (ft)
_STAGE 3
- Location - 6.4502 (ft)
- Location - 102.5979 (ft)
- Loeation - 117.4021 (ft)
- Location - 213.5498 (ft)
Completed Specification Check.
Info - Design review analysis successfully completed!
Info - Populating dead load results for non-composite (stage 1)..
Info - Populating dead load results for composite (long term) (stage 2)
continuous..
Info - Populating dead load results for composite (short term) (stage 3)..
Info - Populating live load results for composite (short term) (stage 3)
continuous..
Info - Analysis completed!

i@ Errors |/t Warnings

Type Description
/s, Warning - Strength-Il limit state is selected but no Permit

A Warning - Using single lane distribution factor for fatigue
i ‘Warning - For the fatigue truck, the original scale factor b
i ‘Warning - remowe the multiple presence factor from the

s Warning - Additionally, the one-lane distribution factors

Close

Export of prestressed concrete beams to the BrDR LRFD analysis engine
The following steps are performed during a design review of a multi-span prestressed beam using the BrDR LRFD
analysis engine:
1. Finite element models are generated for the dead load and live load analyses. A Stage 1 FE model is
generated for the dead loads on the non-composite simple span prestressed concrete beam.
For Continuous method of analysis:
A Stage 2 FE model is generated for the continuous final span condition for composite dead load analysis.
A Stage 3 FE model is generated for the continuous final span condition for the live load analysis.
For Continuous and Simple method of analysis:
Two Stage 2 FE models are generated:
Continuous final span condition
Simple span condition
Two Stage3 FE models are generated:
Continuous final span condition
Simple span condition
Stage 2 models contain section properties corresponding to the sustained modular ratio factor entered in

BrDR (e.g., 2n). Stage 3 models contain section properties corresponding to the modular ratio (n).
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The model generated by the export to the BrDR LRFD analysis engine will always contain node points at
the middle of each simple span, at simple support locations, at harp points, at debond locations and at
prestress strand transfer length locations so that the prestress force distribution can be computed.

2. The Stage 1 and 2 FE models are analyzed for the dead load. The prestress loss calculations are then
performed along with determining the prestress forces at transfer and the restraint effects for the creep and

shrinkage analysis for multi-span structures.

3. The final analysis then takes place. The prestress forces at transfer are applied to the Stage 1 FE model to
determine the prestress camber in the beam. They are not included in the load combination generation.
Creep and shrinkage forces are applied to the Stage 2 FE model.

The Stage 1 and 2 FE models are analyzed for the dead load. The Stage 3 FE model is loaded with unit
loads at each node to generate influence lines for the beam. The influence loads are then loaded with the
selected vehicles to find the maximum live load effects.

4. Load combinations are generated for the loadings and specification checks are performed at each of the nodes
in the finite element model. For the Continuous and Simple method of analysis, the maximum force effects

between the 2 sets of models are used to generate the load combinations.

Engine Outputs
Click the Engine Outputs button from the Results group of the DESIGN/RATE ribbon to open the following

window.
o | Bridge Workspace - PS4 ANALYSIS gepoRts @ — O X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
K - a— 5 S ¥
s & O |52 H
Analysis Analyze Analysis | Tabular Specification | Engine |Results Save
Settings Events | Results Check Detail |Qutputs ) Graph Results

Analysis Results

The window shown below will open. A summary and a detailed report of the computed live load distribution factors

are available.

M PS4 - O X

=-ps4
=-PS | Beam
L"'GZ
21+ Beam Alt

= AASHTO_LRFD
~Stage 3 Infl Lines Continuous Model
-Stage 3 Infl Lines Continuous Model Actions
- Live Load Distribution Factors Calculations
- Live Load Distribution Factors Calculations Summary (Wednesday Feb. 08, 2023 14:13:31)
-Stage 3 Spec Check Results

Stage 1 Span Model

-Stage 1 Span Model Actions
-Stage 2 Continuous Model
-Stage 2 Continuous Model Actions
-Stage 3 Continuous Model Actions
-Log File
b Details
HANSHTO_LRFR
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Double click on the Live Load Distribution Factors Calculation Summary option under the AASHTO_LRFD
branch in this window.

The following file opens.

| LRFD Dist Factor Summary - Notepad — O X
File Edit Format View Help
L

[ )
** Note that this file contains the distribution factors b
** computed by the BrD wizard based on the bridge description *=*
** in BrD on the date and time below. These computed values  **

** may not match those shown in BrD if the user has changed il
** the BrD bridge description after these distribution o
** factors were computed. il

Bridge: NHI Example

Bridge ID: PS4 NBI Structure ID: PS4

BID: @

Superstructure Def: PS I Beam

Member: G2

Member Alternative: I Beam Alt

Date: 2/8/2023 Time: 2:13:31 PM

AASHTO LRFD Bridge Design Specifications, Edition 9, Interim @

Moment Distribution Factor Schedule

Start End Single Lane Multi Lane
Distance Distance DF DF

(ft) (ft) (Lanes) (Lanes)

0.08 82.36 @.548(A) @.885(A)

82.36 137.64 @.548(A) @.885(A)
137.64 220.00 8.548(A) 8.805(A)

Shear Distribution Factor Schedule

Start End Single Lane Multi Lane
Distance Distance DF DF
(ft) (ft) (Lanes) (Lanes)
.88 118.68 8.747(A) 8.929(A)
11@.0e 220.00 8.747(A) 8.929(A)
v
Ln1, Col1 100%  Windows (CRLF) UTF-8
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BrDR LRFD Specification checking

A summary report of the specification check results is also available. This summary report lists the design ratios for
each spec article at each spec check location point. The design ratio is the ratio of capacity to demand. A design
ratio less than one indicates the demand is greater than the capacity and the spec article fails. A design ratio equal to
99.0 indicates the section is subject to zero demand.

Double click on the Stage 3 Spec Check Results option under the AASHTO_LRFD branch in this window.

M ps4 - O *

=-ps4
=-PS | Beam
l...GZ
=11 Beam Alt

- AASHTC_LRFD
-5tage 3 Infl Lines Continuous Model
--Stage 3 Infl Lines Continuous Model Actions
-Live Load Distribution Factors Calculations
-Live Load Distribution Factors Calculations Summary
--Stage 3 Spec Check Results (Wednesday Feb. 08, 2023 14:13:531)
-Stage 1 Span Model
-5Stage 1 Span Model Actions
~Stage 2 Continuous Model
-Stage 2 Continuous Model Actions
-Stage 3 Continuous Model Actions
-Lag File
- Dietails
+-AASHTCO_LRFR

Bridge ID : PS4 NBI Structure [D - PS4 ~
Bridge : NHI Example Bridge Alt -

Superstructure Def : PS I Beam

Member : G2 Member Alt: ] Beam Alt

Analysis Preference Setting :
AASHTO LRFD Specification, Edition 9, Interim 0

Specification Check Summary

Article Status
Initial Stress at Transfer (5.9.2.3.1a, 5.9.2.3.1b) Fail
Splitting Resistance n Anchorage Zones (5.9.4.4.1) Pass
Final Stress due to Permanent and Transient Loads (5.9.2.3 2a, Pass
5.9.231b)
Flexwre (5.6.3.2.5.6.3.3) Pass
Shear (5.733,5725.5726,5735) Pass
Deflection (5.6.3.5.2) Pass

Initial Compression Stress At Transfer of Prestress

Location = Allowable Stress | Actual Stress Top of Beam | Actual Stress Bot of Beam . .
Design Ratio | Code

() (lssi) (Issi) (ksi)

0.000 3575 0.160 -0.668 5.350| Pass
1.750 -3.575 0.470 -2.164 1.652| Pass
6.457 3575 0.319 2010 1.779| Pass
10.000 3575 0.215 -1.904 1.878| Pass
11.000 3575 0.228 2.047 1.746| Pass
12.500 3.575 0.249 2264 1.579| Pass
22.000 3575 0.023 2.034 1.758| Pass
24.500 3575 0.078 2415 1.480| Pass
33.000 3575 -0.066 2268 1.576/ Pass

Last Modified: 2/13/2024 44



PS4 — Prestressed Concrete | Beam Using BrDR LRFD Engine

The specification checks can be viewed by selecting the Specification Check Detail button from the Results group
of the DESIGN/RATE ribbon.

i | Bridge Workspace - P54 ANALYSIS REPORTS ? — O X
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
3k ar |8z = it
= & =B B | x B
Analysis Analyze Analysis | Tabular|Specification |Engine Results Save
Settings Events | Results | Check Detail JOutputs Graph Results
Analysis Results
M Specification Checks for | Beam Alt - 25 of 2117 - m} X
arteles Loss calcs
Al articl v b '
@ armees creep/shrinkage calcs
Properties Generate  Format
Bullet list
Specification filter Repogy
4 |_iSuperstructure Componen Specification reference Limit State Flex. Sense Pass/Fail
4 |_| Prestress Calculations +/ 2.3.2.6.2 Criteria for Deflection N/A Passed
b | Stage 1 + 54.2.1 Compressive Strength N/A Passed
b |]Stage 2 B 54.2.5 Poisson's Ratio N/A General Comp.
b | Stage 3 B 54.2.6 Modulus of Rupture N/A General Comp.
» |stage 1 Bl 5.4.2.8 Concrete Density Modification Factor N/A General Comp.
b I Stage 2 +/ 5.5.3.1 Fatigue Limit State - General /A Passed
4 | Stage 3 N4 5.5.3.2 Reinforcing Bars and Welded Wire Reinforcement N/A Not Required
4 11 Beam Al B 5.5.4.2 PS Strength Limit State - Resistance Factors N/A General Comp.
It Span 1-0.00 B 5.6.2.2 Rectangular Stress Distribution N/A General Comp.
ISpan 1- ]Js ft +" 5.6.3.2 PS Flexural Resistance (Prestressed Concrete) N/A Passed
- zpan : ) :gzcﬂ& +/ 5.6.3.3 Minimum Reinforcement N/A Passed
(& Span ' ' +/ 5.7.2.5 Minimum Transverse Reinfarcement N/A Passed
|i Span 1-11.00 ft. . . i
- v/ 5.7.2.6 Maximum Spacing of Transverse Reinforcement N/A Passed
| Span 1- 12350 ft. _ ) .
| Span 1- 22,00 £ v/ 5.7.3.3 Nominal Shear Resistance N/A Passed
|_iSpan 1- 2450 ft. [ 5.7.3.4 Procedures for Determining Shear Resistance N/A General Comp.
[ Span 1 - 33.00 ft. +/ 5.7.3.5 Longitudinal Reinforcement N/A Passed
|0 Span 1 - 44,00 . +" 574 Interface Shear Transfer N/A Passed
ySpan 1-54.50 ft. v/ 5.7.4.2 Minimum Area of Interface Shear Reinforcement N/A Passed
|4 Span 1-55.00 ft. v/ 5.9.2.3.2a Compressive Stresses N/A Passed
|l Span 1 - 66.00 ft. +/ 5.0.2.3.2b Tensile Stresses N/A Passed
| Span 1 - 77.00 ft. B 5.9.4.32 Bonded Strand /A General Comp.
|_15Span 1- 8450 ft. B Computation of Vp N/A General Comp.
|d Span 1 - 87.00 ft. Bl Cracked_Moment_of Inertia Section Property Calculations MN/A General Comp.
|=iSpan 1-83.00f B PS_Basic_Properties Calculation N/A General Comp.
|1 Span 1-9650 ft. Bl PS_Gross_Compesite_Section_Properties PS Gross Composite Section N/A General Comp.
i Span1-9900f

Open the spec check detail window for the flexural resistance at the middle of simple span 1. The following is noted
for this window, other spec articles are similar:

1. For each spec check location, both the left and right sides of the point are evaluated. The Deflection article
is an exception to this since deflection must be the same between the left and right sides of a point.

2. The design ratio is printed out for the article. The design ratio is the ratio of capacity to demand. A design
ratio less than one indicates the demand is greater than the capacity and the spec article fails. A design
ratio equal to 99.0 indicates the section is subject to zero demand.

3. The Strength-I, Service-I, Service 111, and Fatigue limit states are the only limit states investigated. For

each limit state, the max and min force effect is checked. Thus, each limit state shows two rows of data.
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4. The LL load combination is shown in this column. If the location is not at a node in the FE model (e.g., the
node is at a point where the rebar is fully developed), this column will list two load combinations separated
by a comma. The first load combination is the combination considered at the left end and the second load
combination is the combination considered at the right end of the FE element that contains this location.

The resulting load displayed is a linear interpolation between the two displayed load cases.

E Spec Check Detail for 5.6.3.2 PS Flexural Resistance (Prestressed Concrete) - m} X
5.6 Design for Flexural and Axial Effects - B Regions -
5.6.3 Flexural Members
5.6.3.2 Flezural Resistance
{RASHTO LRFD Bridge Design Specifications, Ninth Edition)

PS5 I Wide - At Location = 54.5000 (ft) - Left Stage 3 ']
Cross Section Properties
Name: AASHTO TYPE VI
Girder £'c = 7.00(ksi) Girder f'ci = 5.50(k=i)
Slak £'c = 7.00(ksi)
Effective Slab Width = 111.00(in)
Effective Slab Thickness = 7 ) {in)
Haunch Width = nj
Haunch Thickness = n)
Beam Height = .00(in)
Total Zps = &.58(in~2)
Total CGS = 4.93(in)
Eff Aps =  §.58{in~2)
Eff CG3 = 4.93(in)
Flexural Reinforcement
I3 Dist. From
Bottom

{in~2) {in)

9.24 80.50

6.1 79.00
Allow Moment Redistributicon Control Option: Ne
Moment Redistribution Qualified: No, redistribution did not occur.
Note: If the capacity has been overridden, the Resistance is computed as override phi*cwverride capacity.

Otherwise the Resistance is computed as per the Specification.

-— Owerride — Mr= HAE

Limit State Load Mu DeltsMu Phi Mn Phi Mn Phi * Mn Mr/Mu Depth
Combinaticn kip-ft kip-ft kip-ft kip-ft kip-ft in
STR-I 1 B114.11 -—= 1.00 11296.04 -—= —-—= 11286.04 1.382 3.71
STR-I 1 2257.52 - 1. 11236.04 -—= —-—= 11286.04 5.004 3.71
STR-I 2 7586.59 - 1.000 11296.04 - - 11296.04 1.489 3.71
SIR-I 2 2450.55 -—= 1. 11296.04 -—= —-—= 11296.04 1.8 3.71 -
L] >
K

The loads making up the Mu = 8114.1 k-ft for the maximum Strength-1 limit state can be tracked down in Moment

Summary report.
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Report Tool — Moment Summary

The Moment Summary report can be viewed by selecting the Report Tool button from the Bridge group of the

TOOLS ribbon as shown below.

E Bridge Workspace - PS4 AMNALYSIS
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE
g & |2 ”~
i IT
Multimedia General |Report Export to

Attachments Preferences| Tool PS Design Tool

Bridge

REPORTS 7 - 0 X

REPORTING A~

Select the LRFD analysis output as the Report type. Select the Moment summary checkbox and click on the

Generate button to populate the moment summary report as shown below.

D PS4 - Report Tool

[Repc}rt type: | LRFD analysis output | Begin each topic on a new page when printed

Report

New Open Save Save As

m
]
I

Reactions

Shear sumrary

Flexure analysis summary

Shear analysis summary

Initial stresses at transfer of prestress

Final stresses under dead load and prestress
Final compressive stresses - design loads
Final tensile stresses - design loads

Final stresses in slab

Camber summary PS

Select all Clear all Delete

Template
Bws report (all superstructure definitions)
®) Girder systemn struct def
Girderline systemn struct def
Floor system GFS system struct def
Floor system GF struct def
Floor system FS struct def
Floorline GFS struct def
Floarline GF struct def
Floarline FS struct def
Truss system TFS struct def
Truss system TF struct def
Trussline TFS struct def
Trussline TF struct def
Slab system struct def
Multicellbox system struct def

Culvert definition

Generate template...

Close
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Bridge Name: NHI Example A
NBI Structure ID: P54
Bridge ID: PS4

Analyzed By: Bridge

Analyze Date: Wednesday, February 8, 2023 14:13:29
Analysis Engine: AASHTO LRFD Engine Version 7.5.0.1
Analysis Preference Setting: None

Report By: Bridge
Report Date: Wednesday, February 8, 2023 14:38:35

Structure Definition Name: PS I Beam
Member Name: G2
Member Alternative Name: ] Beam Al

Moment Summary (Simple span model)
Live Load: HL-93 (US)

Impact = %
Span 1
4 +
Location ac]i):ft} ag:ft) E&I)) Controlling -{{llui—-'f—tl}} Controlling
(&) Percent Live Load Live Load
0.00(R) 0.0 0.00 NA *x X
L.75(@B) 1.6 217.54 NA *x X
10.00(B) 9.1 114935 N/A *x *x
11.00(B) 100 1251.79 N/A > x
12.50(B) 114 1401.19 NA ** **
22.00(B) 200 2228.68 NA *x =X
24.50(B) 223 2412.37 NA *x X
33.00(B) 300 2930.68 N/A *x *x
44.00(B) 400 3357.78 N/A > x
34.50(B) 495 3509.02 NA ** **
35.00L) 30.0 3509.98 NA *x =X
35.00(R) 30.0 3509.98 NA *x X v
@©Lek N
(R) Raght
M. t S v (Conti span model)
Live Load: HL-93 (US)
Impact = ** %
Span 1
/ A 4]
Location {l:Ii)fft) ﬂ:i)::ft} ﬁ&l}} Controlling &&I}} Controlling
) Percent Live Load Live Load
0.00(R) 0.0 0.00 N/A 0.00 Tandem + Lane 0.00 Tandem + Lane
1.753(B) 16 11.90 N/A 160.59 Truck + Lane -18.65 Truck + Lane
10.00(B) 91 61.03 N/A 82534 Truck + Lane -106.53 Truck + Lane
11.00(B) 10.0 66.22 N/A 895.66 Truck + Lane -117.21 Truck + Lane
12.50(8) 114 73.68 N/A 997.04 Truck + Lane -133.19 Truck + Lane
22.00(B) 20.0 112.07 N/A 152554 Truck + Lane -234.41 Truck + Lane
24.30(B) 223 119.65 N/A 1632.62 Truck + Lane -261.05 Truck + Lane
33.00(B) 30.0 137.54 N/A 1903.23 Truck + Lane -331.62 Truck + Lane
44.00(B) 40.0 142.64 N/A 2070.75 Truck + Lane -468.83 Truck + Lane
54.50(B) 495 128.49 N/A 2038.41 Truck + Lane -580.71 Truck + Lane
55.00(L) 50.0 127.335 N/A 2033.41 Truck + Lane -586.04 Truck + Lane
55.00(R) 50.0 12733 N/A 2033.41 Truck + Lane -586.04 Truck + Lane
66.00(B) 60.0 91.70 N/A 1814.66 Truck + Lane -703.24 Truck + Lane
77.00(B) 70.0 35.66 N/A 1406.07 Truck + Lane -820.43 Truck + Lane
84.50(B) 76.8 -14.23 N/A 1034.44 Truck + Lane -900.36 Truck + Lane
§7.00(B) 79.1 -32.96 N/A 896.11 Truck + Lane -927.00 Truck + Lane
88.00(B) 80.0 -40.75 N/A 83823 Truck + Lane -937.66 Truck + Lane
96.50(B) 87.7 -113.76 N/A 39445 Tandem + Lane  -1154.60 90%(Truck Pair + Lane)
99.00(B) 90.0 -137.54 N/A 300.38 Tandem + Lane  -1299.89  90%(Truck Pair + Lane)
107.25(B) 97.5 -223.51 N/A 49.76 Truck + Lane -1885.07  90%(Truck Pair + Lane)
109.00(L) 99.1 -243.22 N/A 17.46 Truck + Lane -2022.18  90%(Truck Pair + Lane)
109.00(R) 99.1 -243.22 N/A 17.46 Truck + Lane -2022.18  90%(Truck Pair + Lane)
110.00(L) 100.0 -254.71 N/A 0.00 Tandem + Lane  -2104.99 90%(Truck Pair + Lane) e

The resulting maximum moment for Strength-1 at the midspan is equal to (1.25 * (3509.02 + 128.49)) + (1.75 *
2038.41) = 8114.1 kft.
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Tabular Results

To review the dead load and live load analysis results, click on the Tabular Results button from the Results group
of the DESIGN/RATE ribbon as shown below.

i | Bridge Workspace - P54 ANALYSIS REPORTS ? - 0O X
(UM IC el  WORKSPACE  TOOLS  VIEW | DESIGN/RATE | REPORTING A

5w ¥ H

Analysis Analyze Analysis| Tabular |Specification Engine Results Save
Settings Events || Results [Check Detail Qutputs Graph Results

Results

Analysis

The Analysis Results window will open as shown below.

4™ Analysis Results - | Beam Alt - O X
=
Print
Print
Report type: Stage Dead Load Case
Dead Load Actions L] Non-composite (Stage 1) ot Load Case 1 - Self Load(Stage 1:[ |+
Tz Location ‘ % Side quent Shgar Ax.ial Reat_:tion X Deﬂection Y Def_lectl'un
(f) | Span (kip-f) | (kip) | (ip) | (ki) (in) (in)
» -L 1 000/ 00 Right 000 61.60| 0.00 61.60 0.0000 0.0000 —
""" 1 175 18 Both 10606| 59.62| 0.00 00000  -0.0490
1 1000 91| Both| 55945| 5029 0.00 0.0000 -0.2755
1 11.00| 100 Both| 600.18| 49.16 0.00 0.0000 -0.3021
1 1250 114 Both| 681.66| 4747 0.00 0.0000 -0.3414
1 22.00| 200| Both 1081.61| 3673 0.00 0.0000 -0.5710
1 2450| 223| Both| 1168.91| 33.91) 0.00 0.0000 -0.6248
1 33.00| 300/ Both 1417.28| 2430 0.00 0.0000 -0.7804
1 44.00| 400| Both 1616.20| 11.87 0.00 0.0000 -0.89117
1 5450 495 Both| 167850 0.00 0.00 0.0000 -0.9539
1 5500 500 Left| 167836 -0.57 0.00 0.0000 -0.9538
1 5500 500 Right| 167836 -0.57 0.00 0.0000 -0.9538 =
1 66.00| 60.0| Both 1603.77|-13.00 0.00 0.0000 -0.9033
1 77.00| 700| Both 139242 -2543 0.00 0.0000 -0.7644
1 84.50| 76.8| Both| 1168.91| -33.91| 0.00 0.0000 -0.6248
1 87.00| 79.1| Both 1081.61| -36.73 | 0.00 0.0000 -0.5710
1 88.00| 800| Both 104431 -37.86  0.00 0.0000 -0.5486
1 96.50| &7.7| Both| 681.66| -47.47  0.00 0.0000 -0.3414
1 99.00| 90.0| Both| 53945 -50.29  0.00 0.0000 -0.2755
1 107.25| 97.5| Both| 106.06| -539.62 0.00 0.0000 -0.0490
1) 109.00 99.1| Left 000 -61.60 | 0.00 62.73 0.0000 0.0000
2 100 09| Right 000 61.60| 0.00 62.73 0.0000 0.0000
2 2.75 25| Both| 10606 59.62| 0.00 0.0000 -0.0490 —=
2 11.00| 100 Both| 55945| 50.29 0.00 0.0000 -0.2755
2 1350| 123 | Both| 681.66| 4747 0.00 0.0000 -0.3414
2 22.00| 200| Both| 1044.31| 37.86 | 0.00 0.0000 -0.5486
2 23.00| 209| Both| 1081.61| 3673 0.00 0.0000 -0.5710
2 2550| 23.2| Both| 1168.91| 33.91| 0.00 0.0000 -0.6248
2 33.00| 300| Both 139242| 2543 0.00 0.0000 -0.7644
2 44.00| 400| Both 160377 | 13.00 0.00 0.0000 -0.9033
2 5500 500 Left| 167836 057 0.00 0.0000 -0.9538 v
AASHTO LRFD Engine Version 7.5.0.3001
Analysis preference setting: None
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™ Analysis Results - | Beam Alt

0 90%(Truck Pair + Lane)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

=
Print
Print
Report type: Stage Live Load Live Load Type
Live Load Actions w Composite (short term) (Stage 3) | HL-93 (US) ~ Axle Load
Lane
Location | % Positive | Negative | Positive | Negative Pusi.tive Nega.ti\re Positive NEgaFivE Posif g
Span ) o quent Mgmem: Shfaar Sh.ear Euflal Auial Rea;t\on Reaqmn X Deﬂq Tandem
kipf) | Gipf) | () | (dp) | Gkp) | (kip) | (dip) | (kip) (i Truck Pair
1 000, 00 0.00 000 7962 -8.24 0.00 0.00 79.62 -8.24 0 Truck + Lane
1 1.75 16| 117.98| -1249| 7787 -8.24 0.00 0.00 0 Tandem = Lane
1 1000 91| 603.06| -7138| 69466 -8.24 0.00 0.00 .
1 11.00| 100| 653.98| -7852| 6867 -8.24 0.00 0.00 0.0000
1 1250 114| 727.23 -89.23| 67.20 -8.24 0.00 0.00 0.0000
1 2200 200| 110449 -157.04| 57899 -1340 0.00 0.00 0.0000
1 2450 223 1179.50| -174.88| 5561 -15.61 0.00 0.00 0.0000
1 3300 300 136511| -23556| 4767 -23.61 0.00 0.00 0.0000
1 4400 400 1477.67| -31408 3787 -34.20 0.00 0.00 0.0000
1 5450 495 145136 -380.03 0 2011 -43.92 0.00 0.00 0.0000
1 5500 50.0| 144806 -3925% 2871 -44.37 0.00 0.00 0.0000
1 66.00| 600| 129915 -471.11) 2032 -53.99 0.00 0.00 0.0000
1 7700 700 102271| -54063| 1287 -62.92 0.00 0.00 0.0000
1 8450| 768| 776.89| -603.17 844 6854 0.00 0.00 0.0000
1 8700 791 686.94| -621.01 718 -7032 0.00 0.00 0.0000
1 8800 800 649.31| -62815 669 -71.03 0.00 0.00 0.0000
1 96.50| 87.7| 315.86| -688.82 286 -76.67 0.00 0.00 0.0000
1 99.00| 90.0| 22144| -T06.67 226 -78.22 0.00 0.00 0.0000
1| 107.25| 975 47.61| -765.56 0.51 -82.85 0.00 0.00 0.0000
1/ 108.00, 991 17.20| -778.05 018| -8378 0.00 0.00 0.0000
1| 110.00 1000 000, -785.19 000 -8430 0.00 0.00 88.00 0.00 0.0000
2 000, 00 000 -78519| 8430 0.00 0.00 0.00 88.00 0.00 0.0000
2 100| 09 17.20| -77805, 8378 -0.18 0.00 0.00 0.0000
2 275 25 47.61| -76556 | 8286 -0.51 0.00 0.00 0.0000
2 1100 10.0| 22144| -70867 7822 -2.26 0.00 0.00 0.0000
2 13.50| 123| 31586 -6B8.82| 7667 -2.86 0.00 0.00 0.0000
2 2200 200| 64931 -62815 7103 -6.69 0.00 0.00 0.0000
2 2300 208| 68694 -621.01 7032 -7.18 0.00 0.00 0.0000
2 25.50| 232| 776.89| -603.17| 6854 -844 0.00 0.00 0.0000
2 33.00| 3200| 1022.71| -534063 6202 -12.87 0.00 0.00 0.0000

- o x
iw_a NEgatiV_E % Impact % Impact
i)dmn YDE(?:)CUDH Pos Re::t\on Neg Re::tion
Ioooo 0.0000 33.000 33000] =
o27|  -0.0085
0154 -00476
00169 -0.0522
00192 -0.0590
00329  -0.0985
00362 -0.1076
00467 -0.1340
00575 -0.1547
00540 -0.1582
00542 -0.1580
00857 -0.1448 3
00611  -01169
00539  -00920
00507  -00830
00493  -00794
00346  -0.0475
00203  -00382
00082  -0.0089
00031  -00032
0.0000 0.0000 33,000 0.000
0.0000 0.0000 33,000 oooo| —
00031  -00032
000s2|  -0.0089
00203  -00382
00346  -0.0475
00403  -00794
00507 -00830
00539 -00920
00611  -01169

AASHTO LRFD Engine Version 7.5.0.3001

Analysis preference setting: None

Note: These values include dynamic load allowance, distribution factors and any live load scale factor entered on

the Analysis Settings window.
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Method of solution

A copy of the AASHTO LRFD engine Method of Solution manual is available for reference. To access this manual,

click on the Bridge Workspace ribbon to open the Support window as shown below.

Eridge Workspace - P54 ANALYSIS REPORTS
B R = WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING
¥ = = = % B
= =] ® X

Analysis Analyze Analysis | Tabular Specification Engine Results Save
Settings Events | Results Check Detail Outputs Graph Results

Results

Analysis

b O X

~

From the leftmost column, click on the Help button. Select the AASHTO LRFD option from the Engine Help

column. The Engine Help and Method of Solution for the selected analysis engine will be displayed in the Engine
Help Configuration column. Double-click on the Method of Solution option to open the AASHTO LRFD/LRFR

Superstructure Method of Solution as shown below.

Bridge Workspace - P54

Support
J\L/ Help Topics
@ Getting help using the software

Frequently Asked Questions
Find questions that are frequently asked

Support
Find more information on technical support

Engine
Engine Help Engine Help Configuration

AASHTO ASR Engine Help

-~
AASHTO Culvert LFR Method of Solution
AASHTO Culvert LRFD
AASHTO Culvert LRFR

AASHTO LFR

AASHTO LRFD Defauft Engine Help

AASHTO LRFD Substructure (BrD)
AASHTO LRFR
AASHTO Metal Culvert LFR

AASHTO Metal Culvert LRFR

Set As Main Engine Help
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