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PS2 — Three Span Spread PS Box Beam Example

BrDR Training

PS2 - Three Span Spread PS Box Beam Example

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

M 35panSprdBoxTrainingBridge - O X

Template v’ Superstructures

Bridge ID: | 3SpanSprdBoxTrainingBrid NEBI structure ID (8): | 35panSprdBoxTra Bridge completely defined Culverts
v’ Substructures

Description ."| Description (cont'd) W Alternatives ] Global reference point ] Traffic ] Custom agency fields .\'|

MNarme: 35pan Sprd Box Tm Bridge Year built:
3 span spread PS5 box beam bridge made continuous for live load through

Description: continuity
Location: Length: ft
Facility carried (7): Route number: | -1
Feat. intersected (6): Mi. post:
Default units: US Customary he

Bridge association... BrR BrC B Sync with Bri

OK | | Apply ‘ | Cancel

Click OK to apply the data and close the window.
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Bridge Materials

To add a new concrete material, in the Components tab of the Bridge Workspace, expand the Materials node by
clicking the [ button, select Concrete, and select New from the Manage group of the WORKSPACE ribbon (or
right mouse click on Concrete and select New).

m Bridge Workspace - 3SpanSprdBoxTrainingBridge ANALYSIS REPORTS E
'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING -
: - 9 e E z —
‘as< > T | -
pen | New | Co e D e D S

date Save "~ Close Export Refresh | O opy Paste Duplicate Delete | Schematic

Bridge Manage

Workspace 1 x || Schematic rox

Bridge m
- EComponems
B

- 2 Appurtenances

a Beam Shapes
- @ Connectors

a Factors
~ [ LRFD Substructure Design Settings
- E Matenals
9 Aluminum
@ Concrete Analysis LI
[ Prestress Bar
- [ Prestress Strand
[ Reinforcing Steel
- @ Seil
a Structural Steel
& Timber

Report rox

The window shown below will open. Enter the values above the Compute button and click on the Compute button

to compute the remaining values as shown below.

™ Bridge Materials - Concrete - [m] >
Mame: 6 ksi Beamn Concrete
Description:
Compressive strength at 28 days (f'c): 6 ksi
Initial compressive strength (f'ci): 51 ksi
Composition of concrete: Normal W
Density (for dead loads): 015 kcf
Density (for modulus of elasticity): 0.15 (=}
Poisson's ratio: 0.2
Coefficient of thermal expansion (a):  0.000006 WF
Splitting tensile strength (fct): ks
LRFD Maximum aggregate size: in
Compute
Std madulus of elasticity (Ec): 4695.982325 ksi
LRFD modulus of elasticity (Ec): 4877.010345 ksi
Std initial modulus of elasticity: 4320481782 ksi
LRFD initial modulus of elasticity: 4622340372 ksi
Std modulus of rupture; 0.580948 ksi
LRFD modulus of rupture: 0.587878 ksi
Shear factor: 1
Copy ta library... Copy from library... OK Apply Cancel

Click OK to apply the data and close the window
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Create another new concrete material to be used for the deck concrete. Add the concrete material by selecting from

the Concrete Materials Library by clicking the Copy from Library button. The following window opens:

M Library Data: Materials - Concrete — O X
L . . - DL Modulus | Std modulus of | LRFD modulus of | Poisson’s | Modulus
Hame Desaiption ‘ Library ‘ Sats ‘ L ils deha ‘ density ‘ density elasticity elasticity ratio | of rupture
Class A Class A cement concrete | Standard | 51 / Metric 28.00 0.0000108000 | 2400.00 | 2320.00 25426.08 2773036 0.200 333
b Class A (US) | Class A cement concrete | Standard | US Customary | 4.000 0.0000060000 0.150 0.145 364415 3986.55 0.200 0480
Class B Class B cement concrete | Standard | 51/ Metric 17.00 0.0000108000 | 2400.00| 2320.00 19811.84 23520.23 0.200 2.60
Class B (US) | Class B cement concrete | Standard | US Customary | 2400 0.00000&0000 0.150 0.145 2822.75 336812 0.200 0372
Class C Class C cement concrete | Standard | 51/ Metric 28.00 0.0000108000 | 2400.00 | 2320.00 25426.08 2773036 0.200 333
Class C (US) | Class C cement concrete | Standard | US Customary | 4.000 0.0000060000 0.150 0.145 364415 3986.35 0.200 0.480
QK | | Apply | | Cancel

Select the Class A (US) material and click OK. The selected material properties are copied to the Bridge Materials

— Concrete window as shown below.

™ Bridge Materials - Concrete - O x

MName: Class A (US)

Description:  Class A cement concrate

Compressive strength at 28 days (i) 4.0000006 ksi
Initial compressive strength (f'ci): ksi
Composition of concrete: Normal v
Density (for dead loads): 0.15 kcf
Density (for modulus of elasticity): 0.145 kcf
Poisson's ratio: 0.2

Coefficient of thermal expansion (2):  0.000006 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 3644,149254 ksi
LRFD madulus of elasticity (Ec): 3056.548657 ksi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: ksi
LRFD madulus of rupture: 0.479857 ksi
Shear factor: 1
Copy to library... Copy from library... 0OK Apply Cancel

Click OK to apply the data and close the window
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Add the following reinforcement steel in the same manner.

M Bridge Materials - Reinforcing Steel O
Mame: Grade 60
Description: 60 ksi reinforcing steel
Material properties
Specified yield strength (fy):  60.0000087 ksi
Maodulus of elasticity (Es): 29000,004206 k=i
Ultimate strength (Fu): 90.0000131 ksi
Type
Q riain
Epoxy
Galvanized
Copy to library... Copy from library.. CK Apply Cancel
Click OK to apply the data and close the window
Add the following prestress strand in the same manner.
&M Bridge Materials - PS Strand - O
Mame: f2° (TW-270) LR
Description:  Low relaxation 1/2"/Seven Wire/fpu = 270
Strand diameter: 0.5 in
Strand area: 0.153 in"2
Strand type: Low Relaxation -
Ultimate tensile strength (Fu): 270 ksi
Yield strength (fy): 243 ksi
Madulus of elasticity (E): 28500 ksi
Compute
Transfer length (Std): 25 in
Transfer length (LRFD): 20 in
Unit load per length: 0.52 Ib/ft
Epouxy coated
Copy to library... Copy from library... QK Apply Cancel

Click OK to apply the data and close the window
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Beam Shape

To enter a prestress beam shape to be used in this bridge, expand the tree labelled Beam Shapes and Prestress Shapes
as shown below and click on the Box Beams node in the Components tree, select New from the Manage group of
the WORKSPACE ribbon (or right mouse click on Box Beams and select New or double click on Box Beams in the

Components tree).

ANALYSIS REPORTS

& - 3SpanSprdl

WORKSPACE

TOOLS

e | Bridge Worl

ingBridge

Be<C

T Close Export Refresh Open

VIEW DESIGN/RATE REPORTING

D E s

New [Copy

Manage

[t

‘

Workspace L

- E Components

- QAppurtenancEs
= ) Beam Shapes
[ ) Prestress Shapes
@ Box Beams
@ | Beams
@'Tee Beams
a U Beams
B B Steel Shapes
G- 9 Timber Shapes
[ Connectors
- @' Factors
[ LRFD Substructure Design Settings
- [ Materials

=
B

Schematic rx ‘ Report rx

Analysis

o x

The Prestress Box Beam window shown below will open.

M Prestress Box Beam

Name:

Description:

-
Dimensions | Pmper‘liesw Mild steel \] Strand grid w

[ 3-void (D1, D2, D1)

E—

€

Center to center
distance of voids:

Diarneter J:I in
¥ ¥
in Diameter: in
* » Mo, of voids:
Copy to library... | | Copy from library... | | oK | | Apply | | Cancel
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Select the Type of Void as Rectangular and click on the Copy from Library button. The window shown below

appears.
Dy Library Data: Prestress Box Rectangular Shapes - O X

- . . . Top slab | Bottom slab | Top haunch | Top haunch | Bottom haunch | Bottom haunch | Shear key | Shear key

ey Ceiiioy | Lbeo it | Peptby okt Eotiomuiit thickness | thickness width height width height height depth
El-36 | AASHTO-PCI BI-36 | Standard | US Customary | 27.0000 | 352500 36.0000| 5.5000 5.5000 3.0000 3.0000 3.0000 2.0000 6.0000 0.7500
Bl-48 | AASHTO-PCI BI-48 | Standard | US Customary | 27.0000 | 47.2500 48.0000| 5.5000 5.5000 3.0000 3.0000 3.0000 3.0000 60000 0.7500
BlI-36 | AASHTC-PCI BII-36 | Standard | US Customary | 33.0000 35.2500 36.0000 5.5000 5.5000 3.0000 3.0000 3.0000 3.0000 6.0000 0.7500
b Bll-48 | AASHTO-PCIBII-48  Standard | US Customary 330000 47.2500 48.0000| 5.5000 5.5000 3.0000 3.0000 3.0000 3.0000 6.0000 0.7500
BIll-36 | AASHTO-PCI BIII-36 | Standard | US Customary | 38.0000 | 352500 36.0000| 5.5000 5.5000 3.0000 3.0000 3.0000 3.0000 £.0000 0.7500
BllI-48 | AASHTC-PCI BIII-48 | Standard | US Customary | 39.0000 47.2500 48.0000 5.5000 5.5000 3.0000 3.0000 3.0000 3.0000 6.0000 0.7500
EIV-36 | AASHTO-PCI BIV-36 | Standard | US Customary | 420000 352500 36.0000| 5.5000 5.5000 3.0000 3.0000 3.0000 2.0000 6.0000 0.7500
BIV-48 | AASHTO-PCI BIV-48 | Standard | US Customary | 420000 47.2500 48.0000| 5.5000 5.5000 3.0000 3.0000 3.0000 3.0000 £.0000 0.7500

[ ok ][ appy |[ concel |

Select BI1-48 (AASHTO-PCI BI1-48) and click OK. The beam properties are copied to the PS Box Beam window

as shown below.

& Prestress Box Beam - O X
MNarme: Bll-48 Type of void
AASHTO-PCI BII-48
Description:
Dimensions Properties Mild steel Strand grid
T 55 in
. 5 in B1: 32 ]
= B2 3
6 in 3 in
3 33 in
B3: 32 in
3.5 n B4 2 in
48 in
-— —
Copy to library... Copy from library... OK Apply Cancel

Click OK to apply the 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).

o | Bridge Workspace - 35panSprdBoxTrainingBridge ANALYSIS REPORTS ? - B X
BRIDGE WORKSPACE WORKSPACE TOOLS WVIEW DESIGN/RATE REPORTING ~
ﬂf-'e.:lr. Out 2 E 1_._, i.er.:'e & S = Ij (= ;./ ‘ﬁ ;
T Validate Save R Close Export Refresh Open ] New |Copy Paste Duplicate Delete | Schematic

Bridge Manage
Workspace 2 x || Schematic 2 x || Report 7 x

- &) Components

- =] Appurtenances
w Generic

- [ Median

..... m‘ Railing

- [ Beam Shapes

) gg:;:jm Analysis R ox
- [ LRFD Substructure Design Settings
#- [ Materials

-
)

B
T

[l

Add the parapet by clicking the Copy from Library button. The following window opens:

™ Library Data: Appurtenances - Parapet — | x

| MName | Description | Library | Units |
b Jersey B-an'ier| Standard New lersey Bar... ‘ Agency Defined | US Customary |

OK | | Apply | | Cancel

Select Jersey Barrier and click OK.
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The parapet properties are copied to the Bridge Appurtenances - Parapet window as shown below.

D Bridge Appurtenances - Parapet - O *

Name: l!e'se}'Barr er

Standard New Jersey Barrier
Description:

All dimensions are in inches

o Additional laad: kip/ft Parapet unit load:
0.15 kef
12 < Calculated properties
S _
Reference B Roadway Met centroid (from
Line 0 Surface reference line):
7.880 in
Total load:
10 0.505 kip/it

=]

Back Frant 3

Copy from library... QK Apply Cancel

Click OK to apply the data and close the window

The default impact factors, standard LRFD and LFR factors will be used.

Bridge Alternatives will be added after entering the Structure Definition.

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 X

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

open. Enter the data as shown below.

M Girder System Superstructure Definition

Definition I| Analysw's.| Specs | Engine |

Name: 5 Girder System
Description:

Default units: US Customary v
Number of spans: 318

Mumber of girders: 50

Horizental curvature along reference line

Superstructure alignment

) .
Radius:

Enter span lengths
along the reference
line:

Length
Span ( %
2 60.00
2 60.00

Direction:

Distance from PC to first support line:

Start tangent length:

End tangent length:
Distance from last support line to PT:
Design speed:

Superelevation:

Modeling

With frame structure simplified definition

Deck type:

Concrete Deck v

For PS/PT only

Average hu

Member alf
Stesl

v P/S
R/C
Timber

PT

midity:
%

It types

OK H Apply || Cancel

Click OK to apply the data and close the window

Note: Span lengths for a prestressed beam structure made continuous for live load should be entered as follows:

Span Length

Span Length

Span Length

«— CL Brg

Last Modified: 2/12/2024
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The partially expanded Bridge Workspace tree is shown below:

Workspace -ox

Bridge Components
=} 3SpanSprdBoxTrainingBridge
B [ Com panents
- B Diaphragm Definitions
- [ Lateral Bracing Definitions
- MFFLRFD Multiple Presence Factors
- EG Environmental Conditions
- DF Design Parameters
- & SUPERSTRUCTURE DEFINITIONS
= b 5 Girder System
| Impact/Cynamic Load Allowance
- 3% Load Case Description
- &5F Framing Plan Detail
. @ Bracing Deterioration
- BSC Bracing Spec Check Selection
- M Structure Typical Section
- e Superstructure Loads
. B Concrete Stress Limits
. @ Prestress Properties
- I';j Shear Reinforcement Definitions
= &) MEMBERS
I
Ia2
I
TG4
IGs

Last Modified: 2/12/2024 10



PS2 — Three Span Spread PS Box Beam Example

BRIDGE ALTERNATIVES

Navigate to the BRIDGE ALTERNATIVES node in the Bridge Workspace tree and create a new bridge alternative
by double-clicking on BRIDGE ALTERNATIVES (or click on BRIDGE ALTERNATIVES and select New from
the Manage group of the WORKSPACE ribbon). Enter the following data.

D Bridge Alternative - O s

Alternative name: Bridge Alternative #1

Description Substructures

Description:

Global positioning
Reference line length: 0 ft Distance: 0 ft
o Start bearing End bearing Offset: 0 ft
Starting station: ft Elevation: ft
Bearing: N 90+ 0 0.00" E

Bridge alignment

Superstructure

. Culvert wizard...
wizard...

oK Apply Cancel

Click OK to apply the data and close the window.
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Expand the Bridge Alternative 1 node in the Bridge Workspace tree. Double-click on the SUPERSTRUCTURES
node (or select SUPERSTRUCTURES and click New from the Manage group of the WORKSPACE ribbon) and
enter the following new superstructure.

M Superstructure - O X
Superstructure name:  Superstructure #1
Description Alternatives Vehicle path Engine Substructures
Description:
Reference line
Distance: 0 ft
Offset: 0 ft
Angle: 0 Degrees
Starting station: ft
OK Apply Cancel

Click OK to apply the data and close the window.
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Expand the Superstructure #1 node in the Bridge Workspace tree. Double-click on the SUPERSTRUCTURE
ALTERNATIVES node (or select SUPERSTRUCTURE ALTERNATIVES and click New from the Manage
group of the WORKSPACE ribbon) and enter the following new superstructure alternative. Select the superstructure

definition 5 Girder System as the current superstructure definition for this Superstructure Alternative.

M Superstructure Alternative - O X
Alternative name: Superstructure Alternative #1
Description:

Superstructure definition: 5 Girder System

Superstructure type:

Number of main members:

P Le[r:ctg]th
» 1 75
2 60
3 60

QK Apply Cancel

Re-open the Superstructure #1 window and navigate to the Alternatives tab. The Superstructure Alternative #1
will be shown as the Existing and Current alternative for Superstructure #1.

D Superstructure O X
Superstructure name:  Superstructure #1
Description Alternatives Vehicle path Engine Substructures
Existing | Current  Superstructure alternative name | Description
» Superstructure Alternative #1
OK Apply Cancel
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The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Bridge Companents
= 3SpanSprdBoxTrainingBridge
- [ Companents
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions

- WFFLRFD Multiple Presence Factors
- EC Environmental Conditions

- DF Design Parameters
- |23 SUPERSTRUCTURE DEFINITIONS
- brrf 5 Girder System
- | BRIDGE ALTERMATIVES
B- T Bridge Alternative #1 (E) (C)
- |3 SUPERSTRUCTURES
B T Superstructure #1
B |3 SUPERSTRUCTURE ALTERMATIVES
] Superstructure Alternative #1 (E) (C) (5 Girder System)
= pf Stiffness Analysis

- [T PIERS

Load Case Description
Navigate back to the Superstructure definition 5 Girder System. Double-click on the Load Case Description node
in the Bridge Workspace tree to open the Load Case Description window and define the dead load case as shown

below. The completed Load Case Description window is shown below.

M Load Case Description - m] *
et
‘ Load case name ‘ Description | Stage | Type ‘ '[[;r:;}
¥ Dead Load 2 Composite (long term) (Stage 2) ~ | D.DC >

*Prestressed members only i defau!t IPad | New ‘ | Duplicate | | Delete |
|case descriptions|

‘ oK H Apply H Cancel ‘

Click OK to apply the data and close the window

Last Modified: 2/12/2024 14



PS2 — Three Span Spread PS Box Beam Example

Structure Framing Plan Detail — Layout

Double-click on the Framing Plan Detail node in the Bridge Workspace tree to describe the framing plan in the
Structure Framing Plan Details window. Enter the data as shown below.

M Structure Framing Plan Details

- [m] X
Number of spans: Number of girders:
Layout | Diaphragms
Girder spacing orientation
- ® Perpendicular to girder
Suppert e Along support
1 0.000
5 0.000 Girder spacing
; #
3 0.000 GL':E’ .
n 0000 ol Sttanc! End of
girder | girder
1 750] 750
2 750, 750
3 750 750
4 750 750
ok | [Theply | [ cance

Structure Framing Plan Detail — Diaphragms

Switch to the Diaphragms tab to enter the 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.

™ Diaphragm Wizard ®

Select the desired framing plan system:

< Back Mext » | | Cancel
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™ 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: | 1.0000 kip
Interior diaphragm load: | 1.0000 kip
‘ - Length Number of
(ft) equal spaces
1 75.00 2
2 60.00 2

I o0

< Back | | Finish | | Cancel

Click the Finish button to add the diaphragms. The Diaphragm Wizard will create diaphragms and loads for all the
girder bays in the structure. The diaphragms created for Girder bay 1 are shown below.

#I Structure Framing Plan Details — O *
Number of spans: Number of girders:
Layout . Diaphragms .\'|
- Diaphragm
3 21
Girder bay: hd Copy bay to.. wizard..
Start _ End
Support distance Dlaph[agm Number | Length distance Load Dianh
number (ft) sp?:t;ng of spaces () (ft) (kip) 1aphiragm
btz miniealiRichEcinieal licriealRiohtnel
1 - 0.00 0.00 0.00 1 0.00 0.00 0.00 1.0000 --Mot Assigned-- ~
1 - 0.00 0.00 3750 1 3750 3750 3750 1.0000 | --Mot Assigned-- ~
2 - 0.00 0.00 0.00 1 0.00 0.00 0.00 1.0000 --Mot Assigned-- ~
2 - 0.00 0.00 30.00 1 30.00 30.00 30.00 1.0000 ) --Mot Assigned-- ~
3 - 0.00 0.00 0.00 1 0.00 0.00 0.00 1.0000 --Mot Assigned-- ~
3 - 0.00 0.00 30.00 1 30.00 30.00 30.00 1.0000 --Mot Assigned-- ~
3 - 60.00 60.00 0.00 1 0.00 60.00 60.00 | 1.0000 | --Not Assigned-- ~
| Mew | | Duplicate | | Delete |
| OK | | Apply | | Cancel |

Click OK to apply the data and close the window

Last Modified: 2/12/2024 16



PS2 — Three Span Spread PS Box Beam Example

Schematic - Framing Plan Detail
While 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).

o | Bridge Workspace - 35panSprdBoxTrainingBridge ANALYSIS REPORTS ? - 0 X

WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING "
Ac 2 1 )] =

e Save Close Export Refresh | Open cste Deletd | Schematic
Bridge Manage
Workspace 2 x || Schematic 1 x || Report 2 x
@ Components
™ 3SpanSprdBoxTrainingBridge

& Components
[ Diaphragm Definitions
# Lateral Bracing Definitions
HPF LRFD Multiple Presence Factors
EC Environmental Conditions
~ O Design Parameters
&2 SUPERSTRUCTURE DEFINITIONS
B trrd S Girder System
= Impact/Dynamic Load Allowance
2% Load Case Description
- £ Framing Plan Detai!
[ Bracing Deteriorat|

= Open

BSC Bracing Spec Cheg Analyze
T Structure Typical S| [ yiew Summary Repart
#Hr Superstructure Lo

. B Concrete Sress View Detailed Report

[ Prestress Propertia L1t/ _Schematic

[ Shear Reinforcemq i58 General Preferences

(&3 MEMBERS Close Bridge Workspace
IGl
IG
Ic
Ic4
Ics
- & BRIDGE ALTERNATIVES

The following schematic will be displayed.

Schematic

Framing plan

mEads BE - (o8

35panSprdBoxTrainingBridpe
2Span Sprd Box Tm Bridge - 5 Girder System
13012023

75 60 a0
'
10deg. 0.0 deg 00.0deg 906
A
x x

P -1 iz . -3 o1 i ; -5 8 ) 7
ki i = i 2 i i
- i - 1 ~ 1 [

i | | ]
. 21 2 . 23 o 24 B 5 ] | 7
i i & 1 L 1 L
i i - i [ i [

i ' ' 1
) a1 a2 . 13 G [ B 25 ) Ri a7
s | b H b | ha

i i i 1

P El P p T
N 4-1 #2z N -3 -4 R = e K a7
i H ha H b H i

i | | 1]

3
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Structure Typical Section - Deck

Next define the structure typical section by double-clicking on the 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 friom left edge of deck to i Distance from right edge of deck to
superstiucture definition ref. ine | superstiucture definition ref. line

T
Superstructure Definition
Deck b—
\ . thlEchness I Fisference Line /
jE ' jE
Left overhang Right overhang

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

Superstructure definition reference ling is the bridge deck.

Start End
Distance from left edge of deck to ) 18.75 & 1875 4
superstructure definition reference line:
Distance from right edge of deck tc. 18.75 & 1875 4
superstructure definition reference line:
Left overhang: 375 ft 375 ft
Computed right overhang: ft ft

0K H Apply H 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 — a x

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

i _
. Superstucture Definition
\ N Bf;k};ess 1 Reference Line
ji ' jE

Left overhang —— Right overhang

Deck | Deck (cont'd) | Perapet | Median | Railing | Generic | Sidewalk | Lone position | Striped lancs | Wearing surface |

Deck concrete: Class A (US) v
Total deck thickness: £.0000 in

Load case: Engine Assigned v

Deck crack control parameter: kip/in

Sustained modular ratio factor: | 2.000

Deck exposure factor:

0K H Apply || Cancel
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Structure Typical Section — Parapets

Select the New button on the Parapets tab of this window. Add two parapets as shown below.

M Structure Typical Section - m] s

Back Front

‘ Deck W Deck (cont'd) ] Parapet .‘| Median ] Railing ] Generic W Sidewalk ] Lane position W Striped lanes ] Wearing surface .\'|

Edge of deck | Distance at | Distance at Front face
Name Load case Measure to | dist. measured start end 3
from ) ) orientation
¥ Jersey Barrier ~ | Dead Load 2 ~ | Back ~ | Left Edge - 0.00 0.00 | Right -
Jersey Barrier v | Dead Load 2 - | Back - | Right Edge - 0.00 0.00 | Left -
| New ‘ | Duplicate | | Delete |

| oK || Apply || 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.

D Compute Lane Positions X

Distance from left edge of | Distance from right edge of | Distance from left edge of | Distance from right edge of
travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure

Travel;va)r definition reference line definition reference line definition reference line definition reference line
numasr at start (4) at start (B) atend (A) at end (B)
(ft) (ft) (ft) (ft)

4 | 1 | -17.00 17.00 -17.00 17.00

Apply | | Cancel
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The Lane Position tab is populated as shown below.

D Structure Typical Section - a X

3 s

6], Superstructure Defirition Reference Line

1 Traeinay | ,‘F/_T\i_ Tisvebsp 2 ;‘ [

| Deck | Deck(contd) | Parapet | Median | Railing | Generic | Sidewalk | 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
travelway to superstructure | travehway to superstructure | travelway to superstructure | travelway to superstructure

Travelway

e bey | definition reference line definition reference line definition reference line definition reference line
at start (A) at start (B) atend (4) atend (8)
(f) (f) (] (f)
1 -17.00 17.00 17.00 17.00

LRFD fatigue

Lanes available to trucks:

Override Truck fraction: [ new | [ ouplicate | [ Delete |

[ ok ][ appy |[ canea |

Click OK to apply the data and close the window

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 data
shown above the Compute button, select Moderate for the Corrosion condition and select the 6 ksi 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. The
default value for Final allowable slab compression is not computed since the deck concrete is typically different

from the concrete used in the beam. Enter this value manually as shown below.

M Stress Limit Sets - Concrete — O *

MNarme: 6 ksi Stress Limit

Description:
Corrosion condition: Moderate v

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

Concrete material: 6 ksi Beam Concrete r
Compute
LFD LRFD
Initial allowable compression: 3.06 ksi 3315 ksi
Initial allowable tension: 0.2 ksi 0.2 ksi
Final allowable compression: 3.6 ksi 36 ksi
Final allowable tension: 04654031  ksi 04654031  ksi
Final allowable DL compression: 2.4 ksi 27 ksi
Final allowable slab compression: 2.4 ksi 24 ksi
Rr:ilﬁg?'::%i];ompressio n: 24 s 24 s
oK Apply 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. Define the prestress properties as shown below. Since the AASHTO Approximate method is used to

compute the losses, only the information on the General P/S data tab is required.

M Prestress Properties — O >

Mare: | 1/2" LR AASHTO Loss

General P/5 data .I| Loss data - lump sum | Loss data - PCI -'|

P/S strand material: 1/2° (TW-270) LR W Jacking stress ratio: 0.750

Loss method: AASHTO Approximate v P/S transfer stress ratio:
Transfer time: 24.0 Hours
Age at deck placement: | 30.00 Days
Final age: 18250.00 Days

Loss data - AASHTO
Percentage DL: | 0.0 %

[ Include elastic gains

QK || Apply || Cancel

Click OK to apply the data and close the window.
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Shear Reinforcement
Define the vertical 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).

The | shape shown is for illustrative purposes only, it is not meant to display the actual beam shape. Enter the data as

shown below.

% Shear Reinforcement Definition - Vertical — O *

Mame: | #4 Stirrups

—[]—

Material: Grade 60 ]
Bar size: 4 W

MNumber of legs: | 2.00

) Inclination (alpha): | 90.0 Degrees
—— Vertical
Shear
Reinforcement
OK | | Apply | | Cancel

Click OK to apply the data and close the window.
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A partially expanded Bridge Workspace tree is shown below.

Workspace -

= M 3SpanSprdBoxTrainingBridge
#- [ Components
~ [ Diaphragm Definitions
[ Lateral Bracing Definitions
MFF L RFD Multiple Presence Factors
EC Environmental Conditions
- BF Design Parameters
- &9 SUPERSTRUCTURE DEFINITIONS
= b 5 Girder System
j Impact/Dynamic Load Allowance
- 2t Load Case Description
- 2% Framing Plan Detail
[ Bracing Deteriaration
- BSC Bracing Spec Check Selection
: m Structure Typical Section
© s Superstructure Loads
- |3 Concrete Stress Limits
----- O 6 ksi Stress Limit
&) Prestress Properties
----- gt 1/27 LR AASHTO Loss
E ) Shear Reinforcement Definitions

- | Vertical
. [ 24 Stirrups
----- Ej Horizontal

B [ MEMBERS
- [F BRIDGE ALTERMATIVES
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Describing a member
Expand the MEMBERS node in the BWS tree and double click on G2. The Member window shows the data that
was generated when the structure definition was created. No changes are required in this window. The first Member

Alternative created will automatically be assigned as the Existing and Current member alternative for this Member.

)

Member name: | G2 Link with: | -- None -- w

Description:

Existing | Current | Member alternative name | Description

Number of spans: Span

length
()
75.00
2 60.00
60.00

Span

(7%}

OK | | Apply | | Cancel

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 Box for the Girder Type.

M Mew Member Alternative >
Material type: Girder type:

Post tensioned concrete PS5 Precast Box

Prestressed (pretensioned) concrete P5 Precast |

Reinforced concrete PS Precast Tee

Steel PS Precast U

Timber

8] 4 Cancel

Click OK to close the window and create a new member alternative.
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The Member Alternative Description window will open. Enter the data as shown below. The Schedule based Girder

property input method is the only input method available for a prestressed concrete beam.

D Member Alternative Description - O s
Member alternative: | 48" PS Box
Description .I'| Specs . Factors | Engine | Import | Contrel options ."|
Description: Material type:
Girder type:
Madeling type:
Default units: | US Customary v
Girder property input method
L
Self load Default rating method:
Load case: Engine Assignad = LFR v
Additional self load: kip/ft
Additional self load: %
Crack control parameter (Z) Exposure factor [ Use creep
Bottom of beam: kip./in Bottom of beam:
CK | | Apply | | Cancel

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

Dy Beam Details - O *
| Span detail ."| Continuous support detail ] Stress limit ranges ] Slab interface ] Continuity diaphragm ."|
. Beam projection
Span Beam shape Girder Prestress N -
number P material properties Leftend | Rightend
(in) (in)

» 1 Bll-48 ¥ | 6 ksi Beam Concrete * | 1/2" LR AASHTO Loss ~ 0.0000 6.0000

2 Bll-48 ¥ | 6 ksi Beam Concrete * | 1/2" LR AASHTO Loss ~ 6.0000 6.0000

3 Bll-48 ¥ | 6 ksi Beam Concrete * | 1/2" LR AASHTO Loss ~ 6.0000 9.0000

OK ‘ ‘ Apply | | Cancel

The Continuous Support Detail tab is only available for a multi-span structure. The following data describes the

distances from the centerlines of bearing to the centerlines of the piers.

D Bearn Details - O X

Span detail | Continuous support detail ."| Stress limit ranges | Slab interface Continuity diaphragm \|

CL of Bearing ! ! CL af Bearing
on Left sL SR an Right
f—CL of Pier
Support Support
Support | distance on | distance on
number left, SL right, SR
(in) {in)
B : B 90000
3 9.0000 9.0000

OK

Apply | | Cancel
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Note that the Stress Limit Ranges are defined over the entire length of the precast beam, including the projections of
the beam past the centerline of bearing which were entered on the Span Detail tab. The stress limit names appearing

in the drop down menu of the Name column correspond to the stress limits associated with the concrete material
specified for that span on the Span Detail tab.

D Bearn Details ] >

| Span detail | Continuous support detail | Stress limit ranges I| Slab interface | Continuity diaphragm '|

Span .Starl Length _End
number Name distance Il distance
(f) (f)
1 = | 6 ksi Stress Limit - 0.00, 7550 75.50
2 = | 6 ksi Stress Limit - 0.00 59.50 59.50
3 = | B ksi Stress Limit - 0.00| 6050 60.50

‘ New ‘ | Duplicate || Delete |

| OK | | Apply | ‘ Cancel ‘

The defaults on the Slab interface tab are shown below and are acceptable.
Fu

| Span detail | Continuous support detail | Stress limit ranges | Slab interface ' Continuity diaphragm

Interface type: ntentionally Roughened |v

Default interface width to beam widths:

Interface width: in
Cohesion factor: 0.100 kesi
Friction factor: 1.000
Ki: 0.300
K2: 1.800 ksi

OK H Apply || Cancel
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The Continuity diaphragm tab is only available for multi-span structures. The data on this tab defines the cast-in-
place diaphragms used to make the structure continuous for live load. Press F1 while on this tab to view the continuity
diaphragm help topic describing the use of this information.

% Bearmn Details - O x
| Span detail | Continuous support detail | Stress limit ranges | Slab interface | Continuity diaphragm |
| Left support | Right support |
Span N -

number Material ‘ Dls[ti:?ce Bar count | Barsize | Material ‘ b S[ti:;.ce Bar count | Bar size

k1 - = | Grade 60 - 3.0000 6|5 -

2 v | Grade 60 - 3.0000 6|3 * | Grade 60 - 3.0000 6|5 -

3 ~ | Grade 60 ~ 3.0000 6|5 - -

[]Ignore positive moment at supports in ratings | New | | Duplicate | | Delete |

| OK | | Apply | | Cancel |

Click OK to apply the data and close the window.
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Strand Layout — Span 1
Expand the Strand Layout in the Bridge Workspace tree and double-click on Span 1. Place the cursor in the
schematic view on the right side of the screen. Use the Zoom buttons 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 Harped. The Mid span radio
button will now become active. Strands can now be defined at the middle of the span by selecting strands in the right

hand schematic. Select the bottom 26 strands in the schematic so that the CG of the strands is 2.31 inches.

% Strand Layout - Span 1 — O x
Description type B Qe B® S| 60% b -
Pand CGS only @) Strands in rows Naotas

d positions generated by the REN
Piease rafer to Help for 2 deseription

Strand configuration type ] Symmetry

Straight/Debonded

®! Harped

Harped and straight debonded

® Mid span

Harp peint locations
Left end
T Harp Distance Radius
- point (ft) (im)
Left 0.00 0.0000
Right 0.00 0.0000

V.

Number of strands = 26
Mumber of harped strands = 0

G of strands {measured from bottom of section) = 2.31 in

Legend

No strand st this position at the current section locafion
Mo strand at this position at the current looation but a strand is harped to this position.
@ 4 strand occupies this position at the current section location
@ The strand is debonded from the end of the beam to the current section lecation.
@ The strand is debonded from the mid-span to the current section location
) The strand is debonded at other saction location. Hover over the strand for mare infarmatian.
@ The harped posiion of 3 harped strand.
@ The mid-span position of a harped strand.
2 The mig-span position of one strand and the hamped position of anather strand.

0K | | Apply ‘ ‘ Cancel ® witd steel.
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Now select the Left end radio button to enter the following harped strand locations at the left end of the precast beam.

Enter 22.5” as the distance from the left end of the precast beam to the harp point.

M Strand Layout - Span 1 - O X
Description type Bk Qe BY | 6% |v .
Pand CGS only @ Strands in rows
d positions penarated by
izaze refer to Help for 2 des
Strand configuration type
9 typ | Symmetry
Straight/Debonded
@ Harped ® ._
[ ] -
Harped and straight debonded
Mid span
Harp point locations
®) Left end
o Harp Distance Radius
s paint (ft) (in)
Left 22.50 0.0000
4 Right 22.30 0.0000
e . . y " . o0
CE N RN R R NN NN BN N RN NN NN N
Number of strands = 26
Number of harped strands = 4
CG of strands (measured from bottom of section) = 8.31 in
Legend
Me strand st this position at the current section lacation
*. No strand at this position at the current location but a strand is harped to this position
@ A strand accupies this position at the current section location.
@ The strand is debonded from the end of the beam to the current section location
@ The strand is debonded from the mid-span to the currant seation location
" The strand is debondzd at other section location. Haver over the strand for more information
@ The harped posilion of a harped strand.
& mid-span position of a harped strany
® The mig ition of 2 harped strand
C The mid-span position of one strand and the harped position of anather strand.
OK ‘ | Apply | | Cancel ‘ @ wid steel

Click OK to apply the data and close the window
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Enter the following data for Spans 2 and 3 in the same manner as described above. Span 2 is shown below, Span 3

has the same information as Span 2.

&M Strand Layout - Span 2 - O X
Description type B kAQQe BT S 6% v -
Pand CGSonly (@ Strands in rows
Strand cenfiguration type
9 yp | Symmetry
Straight/Debonded
® Harped ° L4
[ ] L
Harped and straight debanded ) )
Mid span
Harp point locations
@ Leftend
S Harp Distance Radius
gntend point () (in)
4 Left 19.00 0.0000
Right 19.00 0.0000
(] L
D000 0OOSISIS SOGOGOMISOISIOISNNND
Number of sirands = 24
Number of harped strands = 4
CG of strands (measured from bottom of saction) = .50 in
Legend:
Mo strand at this position at the current section lacation.
. No strand at this position at the current location but 8 strand is harped to this position.
@ 4 strand accupies this position at the current section location
@ The strand is debonded from the end of the beam to the current section location
® The strand is debonded from the mid-span to the current section location.
~+ The strand is debonded at other section location. Hover over the strand for more information.
@ The harped position of 3 haped strand.
@ The mid-span position of a harped strand
2 The mid-span position of one strand and the harped position of another strand
ok | [ apply | [ concel | @ wid steel

Deck Profile — Deck concrete
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.

@ DeckProfile - o X%
Type:
Deck concrete | Reinforcement |
= trd | Ssenura | Stort Effective | End effective | Start effective | End effective
Materil Support | 2" | lengtn | S0 | SV | fangewidtn | flange width | flange width | flange width |
number | <507 ") w = 22 {5ta) {LRFD) (LRFD)
{in) (in) (i) (in)
} Class A (US) -1 000 19500 19500 75000 90.0000 90.0000 90.0000 90,0000
Compute from
New | [ Duplicate | [ Delete |
ok | [ ey |[ cancal |

Click OK to apply the data and close the window
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Deck Profile — Reinforcement

Navigate to the Reinforcement tab of this window and enter the deck reinforcement data in the negative moment
regions as shown below.

™ Deck Profile o x

Type: | PS Box

Deck concrete | Reinforcement |

Bar

tart ol -
Material i:'::;: distance LE("fg'" distance bars::w‘ . b;Rc:a o | Barsize D‘?:']"e Row spacing
() () (in)
b Grade 60 v 1 6000 3000 9000 11.00 11006 3.5000 | Top of Slab
Grade 60 - | 1 6000 3000 9000 11.00 1005 20000  Bottom of Slab -
Grade 60 - |2 4500 3000 7500 11.00 11006 35000 | Top of Slab
Grade 60 + | 2 4500 3000, 7500 11.00 1005 20000 | Bottom of Slab ~

| [ ouplicate | [ Delete |

spply | [ Cancel |

Click OK to apply the data and close the window

Haunch Profile

Double-click on the Haunch Profile node in the Bridge Workspace tree to open the PS Haunch Profile window.

The | shape shown is for illustrative purposes only. Enter the data as shown below.

™ PS Haunch Profile - m] *
L |
% Eal $
B
£2 2
Fre dl_ss‘t::(e Length dl_:;:(e 71 b} i 3
number (ft) (in) (in) (in) (in)
L3R - 0.00 195.00 195.00 0.5000
| New ‘ ‘ Duplicate | | Delete |
| OK ‘ ‘ Apply | | Cancel |

Click OK to apply the data and close the window
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Interior Diaphragms

Double-click on the Interior Diaphragms node in the Bridge Workspace tree to open the Interior Diaphragms

window. The interior diaphragms for the box beam are entered as follows.

M Interior Diaphragms — | >
B .Stari Diaphr.agm Number | Length | .. End Dia.phragm Diaphragm
number distance spacing R ) distance thic!mess Io_ad
(it) (ft) (ft) (in) (kip)
LN - 0.00 38.25 1 3825 38.25 0.8000
1 - 0.75 0.00 1 0.00 .75 0.8000
1 - 75.00 0.00 1 0.00 75.00 0.8000
2 - 0.00 20.75 1 20.75 28,75 0.8000
2 - 0.50 0.00 1 0.00 0.50 0.8000
2 - 59.00 0.00 1 0.00 50.00 0.8000
3 - 0.00 29.75 1 20.75 29,75 0.8000
3 - 0.50 0.00 1 0.00 0.50 0.8000
3 - 59.75 0.00 1 0.00 58.75 0.8000
| New | | Duplicate | | Delete |
| OK | | Apply | | Cancel |

Click OK to apply the data and close the window
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Shear Reinforcement Ranges

Double-click on the Shear Reinforcement Ranges node in the Bridge Workspace tree to open the PS Shear
Reinforcement Ranges window. The shear reinforcement ranges for each span are entered as described below. The
vertical shear reinforcement is defined as extending into the deck on the Vertical tab of this window. This indicates
composite action between the beam and the deck. Data does not have to be entered on the Horizontal tab to indicate

composite action since that has been defined by extending the vertical bars into the deck.

Span 1
D PS Shear Reinforcement Ranges - O >
‘ Start Distarice » 'Spacing'
| Vertical | Horizontal
Spam: | 1 v | | Copy span to.. |
Extends Start ) End
MName into distance N:m:;rscf Sp;:lllng LE?%th distance
deck (F) B ()
#4 Stirrups - 0.75 1 0.0000 0.00 0.75
#4 Stirrups - 0.75 99 9.0000 74.25 73.00
Stirrup wizard... | | Stirrup design tool... | | View calcs | MNew | | Duplicate | | Delete |
| QK | | Apply | | Cancel |
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Span 2
D PS Shear Reinforcement Ranges - O *
" Start Distance ol 2 DECINT
| Vertical | Horizontal |
Extends Start . End
MName into distance N:m b:erSOF Spg:]ng Le?f%th distance
deck ) pa i)
b #4 Stirrups - 0.50 1 0.0000 0.00 0.50
#4 Stirrups - 0.50 78 9.0000 5850 59.00
Stirrup wizard... | | Stirrup design tool... | | View cales | New | | Duplicate | | Delete |
QK | | Apply | | Cancel |
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Span 3
M PS Shear Reinforcement Ranges - O et
‘ Start Distance ’ 'Sgacing'
| Wertical N Horizontal
Extends Start : End
Name into distance N:m::er:f Sp(ai:]ng Le:%th distance
deck ) [+ (ft)
b #4 Stirrups - 0.50 1 0.0000 0.00 0.50
24 Stirrups N 0.50 79 0.0000 59.25 59.75
Stirrup wizard... | | Stirrup design tool... | | View calcs | MNew | | Duplicate | | Delete |
| QK | | Apply | | Cancel |

Click OK to apply the data and close the window
The Live Load Distribution factors will be computed automatically by BrDR while rating. The member alternative

can now be analyzed.
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LRFR Rating
To perform an LRFR rating, select the Analysis Settings button on the Analysis group of the DESIGN/RATE ribbon

to open the window shown below.

B | Bridge Workspace - 3SpanSprdBoxTrainingBridge ANALYSIS REPORTS 7 - 0 X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
2k [
= = O~
Analysis Analysis Engine
Settings Events Outputs
Analysis Results

Click the Open Template button and select the LRFR Design Load Rating to be used in the rating and click Open.

4 Open Template *
| Templates | Description | Analysis Cwner | Public / Private
HL 93 Design Review HL 93 Design Review LRFD Public
H5 20 LFR Rating H5 20 LFR Rating LFR Public
L ILRFR Design Load Rating I LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public
e ] [
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The Analysis Settings window will be updated as shown below.

% Analysis Settings - O X

Design review (@ Rating Rating method: LRFR v

Analysis type: Line Girder ~

Lane [ Impact loading type:  As Requested Apply preference setting: | None ¥

| Vehicles ‘| Output ] Engine ] Description .\|

Traffic direction: | Both directions - | Refresh | | Temporary vehicles ‘ | Advanced

Wehicle selection Vehicle summary

B Véh\cles = Ré‘tmg vehicles
=Standard -LRFR
~EV2 -Design load rating
EV3 Inventory
~H 15-44 L-HL-3 (US)
~H 20-44 ~Qperating
HL-93 (1) Add to "-HL-93 (US)
~HL-93 (US) -Fatigue
~HS 15-44 o \..LRFD Fatigue Truck (US)
~HS 20 (Sl) -Legal load rating
--HS 20-44 --Routine
Lane-Type Legal Load Specialized hauling
--LRFD Fatigue Truck (51) - Permit load rating
~LRFD Fatigue Truck (US) Remove from
NRL
504
~SU5
~SUB
~SUT
~Type 3
~Type 3-3
- Type 352
= A?ency
“MBE-PERMIT
- User defined
Temporary

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

Tabular Results

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

B | Bridge Workspace - 3SpanSprdBoxTrainingBridge ANALYSIS REPORTS ? - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

Gl=H 2 5 =~ %8

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

Analysis Results

When the rating is competed, results can be reviewed by clicking the Tabular Results button on the Results group

of the ribbon.

-y
|
a
x

E Bridge Workspace - 35panSprdBoxTrainingBridge AMNALYSIS REPORTS
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A

5 = x H

Tabular |Specification Engine Results Save
Results |Check Detail Qutputs Graph Results

Analysis Results

Analysis Analyze Analysis
Settings Events
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The window shown below will open.

M Analysis Results - 48" PS Box —
=
Print
Print

Report type: Lane/Impact loading type Display Format

Rating Results Summary ~ ®) As requested Detailed Single rating level per row v

Live Load Rating | Load Rating . Location | Location
‘ Live Load ‘ S ‘ Rating Method Level ‘ (Ton) Rating Factor ) Span-(%) Limit State ‘ Impact ‘ Lane ‘

HL-93 [US) Truck + Lane LRFR | Inventory 3351 0931 37030 1-(495) SERVICE-IIl PS Tensile Stress | As Requested | As Requested
HL-93 (US) Truck + Lane LRFR | Operating 50.52 1403 7500 1-({100.0) | STRENGTH-I Concrete Flexure | As Requested | As Reguested
HL-93 [US) 90%(Truck Pair + Lane) LRFR | Inventory 3539 0.983 7500 1-(100.0) STRENGTH-I Concrete Flexure | As Requested | As Requested
HL-93 (US)  90%(Truck Pair + Lane) LRFR | Operating 45.87 1.274 7500 1-({100.0) | STRENGTH-I Concrete Flexure | As Requested | As Requested
HL-83 [US) Tandem + Lane LRFR | Inventory 3778 1.049 37130 1-(495) SERVICE-NIl PS Tensile Stress | As Requested | As Requested
HL-93 (US) Tandem + Lane LRFR | Operating 60.97 1.694 7500 1-(100.0) | STRENGTH-I Concrete Flexure | As Requested | As Requested

AASHTO LRFR Engine Version 7.5.0.3001

Analysis preference setting: None
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LRFD Design review

To perform an LRFD design review of this girder for HL93 loading, select the Analysis Settings button on the
Analysis group of the DESIGN/RATE ribbon to open the window shown below.

B | Bridge Workspace - 3SpanSprdBoxTrainingBridge ANALYSIS REPORTS 7 - 0O X
BERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
1* (=
= = S
Analysis Analysis Engine
Settings Events Qutputs
Analysis Results

Click the Open Template button and select the LRFR Design Load Rating to be used in the rating and click Open.

4 Open Template *
| Templates | Description | Analysis Cwner | Public / Private
+ |HL 93 Design Review | HL 93 Design Review LRFD Public
H5 20 LFR Rating H5 20 LFR Rating LFR Public
LRFR Design Load Rating LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating LRFR Legal Load Rating | LRFR Public
e ] [
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The Analysis Settings window will be updated as shown below.

M Analysis Settings

®) Design review Rating

Analysis type: Line Girder w

Lane / Impact loading type: ' As Requested ~

Vehicles .‘| Qutput W Engine W Description .\|

Traffic direction: | Both directions v
Vehicle selection

El-Vehicles
-Standard
~Alternate Military Loading
~EV2
EV3
~HL-93 (SI)
+HL-93 (US)
-HS 20 (SI)
~HS 20-44
LRFD Fatigue Truck (SI)
---LRFD Fatigue Truck (US)
-A?emcy
MEBE-PERMIT
~User defined
- Temporary

Design method: LRFD v

Apply preference setting: | Nene v

| Refresh H Temporary vehicles ||Advanced

Vehicle summary

E‘--Design vehicles

-Design loads
L-HL-93 (US)

|-Permit loads

Fatigue loads
- LRFD Fatigue Truck (US)

Add to

Remove from

Reset | | Clear | | Open template | | Save template

ok | [ apply

‘ ‘ Cancel

Engine Outputs

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

E Bridge Workspace - 35panSprdBoxTrainingBridge ANALYSIS REPORTS 2 -
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AASHTO LRFD analysis will generate a Spec Check Results file. When the design review is finished, results can

be reviewed by clicking the Engine outputs button on the Results group of the ribbon.
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PS2 — Three Span Spread PS Box Beam Example

M 3SpanSprdBoxTrainingBridge

E--BSpanSprdBoxTrainingBridge
25 Girder Systermn
G2
48" PS Box
~AASHTO_LRFD

----- Log File

~AASHTO_LRFR
--Stage 3 Spec Check Results
----- Log File

—Stage 3 Spec Check Results (Monday Jan. 30, 2023 15:46:55)

To view the spec check results, double click the Stage 3 Spec Check Results file in this window.

Bridge ID : 3SpanSprdBoxTramingBridge
Bridge : 3Span Sprd Box Trn Bridge
Superstructure Def : 5 Girder System
Member : G2

Analysis Preference Setting :

AASHTO LRFD Specification, Edition 9. Interim 0

Specification Check Summary

NBI Structure ID : 3SpanSprdBoxTra
Bridge Alt :

Member Alt : 48" PS Box

Article

Status

Initial Stress at Transfer (5.9.2.3.1a, 5923 1b)

Pass

Splitting Resistance in Anchorage Zones (5.9.4.4.1)

Pass

Final Stress due to Permanent and Transient Loads
(5.9232a 59232b)

Fail

Flexure (5.6.3.2, 5.6.3.3)

Fail

Shear (3.7.3.3,5.7.2.5.5.7.26.5.73.5)

Fail

Deflection (5.6.3.3.2)

Pass

Initial Compression Stress At Transfer of Prestress

Location Allowable Actual Stress Top of Actual Stress Bot of Design
) Stre.ss Beafn Bea.m Ratio Code
(Jsi) (ksi) (ksi)
0.000 -3315 0.048 -0.632 5.086| Pass
1.750 -3.315 0.103 -2.118 1.565| Pass
3.206 -3315 0.065 -2.081 1.393| Pass
7.500 -3315 -0.048 -1.970 1.683| Pass
15.000 -3315 -0.175 -1.845 1.797| Pass
21.750 -3315 -0.221 -1.800 1.841| Pass
22.500 -3315 -0.237 -1.784 1.858| Pass
<
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