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STL1-Simple Span Plate Girder Example

This example bridge is modeled after Example 1 from “Four LRFD Design Examples of Steel Highway Bridges”,
Volume 11, Chapter 1B of the Highway Structures Design Handbook produced by the American Iron and Steel Institute

except this example bridge is not skewed like the one in the handbook.

STL1 - Simple Span Plate Girder Example
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STL1-Simple Span Plate Girder Example

CL End CL End
Bearing Bearing
Web 161'-0"
1/2" x 69"
Top 161'-0"
Flange Stiffener 11/4"x22" Bearing Stiffener
3/4" x 6" Cross Frame 7/8" x 9"
One Side Only Connection Plate (Typ.) Each Side
f
Cross
Frame
Spacing 6 Spaces @ 26'-10" = 161'-0"
Stiffener 4'-10" 4'-10"
Spacing |_| 8-7" | 5 Spaces @ 26'-10"=134'-2" | 8-7" |—[
[ [ | [
Bottom 36'-8" 87'-8" | 36'-8"
Flange 11/4"x22" 2" x22" | 11/4"x22"
161'-0"

Material Properties

Elevation of Interior Girder

Structural Steel: AASHTO M270, Grade 50W uncoated weathering steel with Fy = 50 ksi

Deck Concrete: f'c = 4.5 ksi, modular ration =8

Slab Reinforcing Steel: AASHTO M31, Grade 60 with Fy = 60 ksi

Transverse Stiffener Plates: 3/4" x 6"

Cross Frame Connection Plates: 3/4" x 6"

Bearing Stiffener Plates: 7/8" x 9"

Haunch Detail
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STL1-Simple Span Plate Girder Example

BrDR Tutorial

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

M Example 4a

Eridge ID: | Example 4a

MBI structure 1D (8):

Example 4a

Template

- O X

v*| Superstructures

/| Bridge completely defined || Culverts

v*| Substructures

Description 5 Description [cont'd). Altemativesl Global reference oint. Trafﬁc. Custom agency fields R
P | P P gency |

MNarme:

Description:

Location:
Facility carried (7):
Feat. intersected (6):

Default units:

Example 4a

Sample
Sample
Sample

U5 Customary

Eridge association...

Year built:

Length:

161.00 ft

Route number: | 76

Mi. post:

2,00

QK || Apply || Cancel
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STL1-Simple Span Plate Girder Example

M Example 4a

Eridge ID: | Example 4a MBI structure ID (8): | Example 4a

Template v/ Superstructures
/| Bridge completely defined  |v/| Culverts

v’| Substructures

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

District (2): | Unknown hd |
County: Unknown (F) b4
Owner (22): State Highway Agency A
Maintainer: State Highway Agency A
Admin area: Unknown v
MHS Indicator: | O Not on NHS ol
Functional class: | 17 Urban Collector A

Bridge association...

OK | | Apply | | Cancel

Click OK to apply the data and close the window.

The partially expanded Bridge Workspace tree is shown below.

Workspace -ox

Bridge Compaonents
= M Example 43
- B Companents
- B2 Diaphragm Definitions
- [ Lateral Bracing Definitions

- WFFLRFD Multiple Presence Factors
- EC Environmental Conditions

- BF Design Parameters

- & SUPERSTRUCTURE DEFINITIONS
- &) CULVERT DEFINITIONS
""" & BRIDGE ALTERNATIVES
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STL1-Simple Span Plate Girder Example

The Bridge Workspace tree is organized according to the definition of a bridge with data shared by many of the
bridge components shown in the upper part of the tree. A bridge can be described by working from top to bottom
within the Bridge Workspace tree.

Bridge Components

To enter the materials to be used by members of the bridge, in the Components tab of the Bridge Workspace, click

on the I button to expand the tree for Materials.

The tree with the expanded Materials branch is shown below.

Workspace - o x

7 Appurtenances
[) Beam Shapes
Efj Connectors
E’J Factors
[ LRFD Substructure Des ign Settings
) Materials
E? Aluminum
E’J Concrete
E’J Prestress Bar
[E'j Prestress Strand
[ Reinforcing Steel
B Soil
- [ Structural Steel
& [ Timber
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STL1-Simple Span Plate Girder Example

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

o | Bridge Workspace - Example 4a ANALYSIS REPORTS 7 - 08 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~

t [z & Restore 8 Ve D [ —
- H ad g | =| ¥ -

i Reve
Close Export Refresh Open | New | Copy Paste Duplicate Delete | Schematic

Bridge Manage

Workspace ® x || Schematic ® x || Report r X

Compaonents
- W Appurtenances

- w Beam Shapes

- W Connectors

- W Factors

- [E LRFD Substructure Design Settings
- E Materials

. w Aluminum
- w Concrete
- [ Prestress Bar
- W Prestress Strand -
- [ Reinforcing Stesl Analysis
- [ Sail
- [ Structural Steel
- w Timber U Mew
Analyze
@ View Summary Report
Q View Detaile ort
View Detailed Rep:
ﬁi General Preferences
Close Bridge Workspace
™ Bridge Materials - Structural Steel - O ®
Narme: | |
Description: | |

Material properties

Specified minimum yield strength (i | |k
Specified minimum tensile strength (Fu): I:l ksi
Coefficient of thermal expansion: I:l iris
Density: I:l kcf
Modulus of elasticity (E): |:| ksi

Copy tolibrary.. | | Copyfromlibrary.. | | ok || apply || Cancel
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STL1-Simple Span Plate Girder Example

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

M Library Data: Materials - Structural Steel - O *
Name Description ‘ Library ‘ Units ‘ Fy ‘
o T e T T ST T e e
Grade 36 AASHTO M270 Grade 36 Standard | US Customary | 36.000
Grade 485W AASHTO M270M Grade 485W Standard | 51/ Metric 485.00
Grade 50 AASHTO M270 Grade 50 Standard | US Customary | 50,000
b Grade 50W AASHTO M270 Grade 50W Standard | US Customary | 50.000
Grade 690 - > 65 to 100 incl. AASHTO M2T0M - over 65 to 100 mm thick, inclusive Standard | 51/ Metric 620.00
Grade 690 <= 65 mm AASHTO M2T70M Grade 690 up to 65 mm thick, inclusive Standard | SI/ Metric 690.00
Grade 690W - = 65 to 100 incl. AASHTO M2T0M - over 65 to 100 mm thick, inclusive Standard | 51/ Metric 620.00
Grade 690W <= 65 mm AASHTO M2T70M Grade 690W up to 65 mm thick, inclusive | Standard | 51/ Metric 69000
Grade TOW AASHTO M270 Grade 70W Standard | US Customary | 70.000 |
Prior to 1905 Built prior to 1905 - steel unknown Standard | US Customary | 26,000 3
Steel - Corrugated Structural plate (thickness 0.176"-0.250) Standard | US Customary | 33.000 +
4 il | »
QK | | Apply | | Cancel |

Select the AASHTO M270 Grade 50W material and click OK. The selected material properties are copied to the

Bridge Materials — Structural Steel window as shown below.

M Bridge Materials - Structural Steel — O x

Marne: Grade 50W

Description:  AASHTC M270 Grade 50W

Material properties

Specified minimum yield strength (Fy):  50.0000072 ksi
Specified minimum tensile strength (Fu):  70.0000102 ki
Coefficient of thermal expansion: 0.0000065 1/F
Density: 049 ket
Maodulus of elasticity (E): 20000.004206 ksi
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.

Last Modified: 2/19/2024 7



STL1-Simple Span Plate Girder Example

Add the following reinforcement material using the same techniques.

™ Bridge Materials - Reinforcing Steel - O *

Marme: Grade 60 - Epoxy

Description: 60 ksi reinforcing steel, epoxy coated

Material properties

Specified yield strength (fy): 60.0000087 ksi
Meodulus of elasticity (Es): 29000.004206 kesi
Ultimate strength (Fu): 90.0000131 ksi
Type
Q riain
Epoxy
Galvanized
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.

Add a new deck concrete material, by selecting 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.

o | Bridge Workspace - Example 42 ANALYSIS REPORTS 7 - 0 X

WORKSPACE VIEW DESIGN,/RATE REPORTING A
...... = - - —i
. & v ﬁ [ ]

Close Export Refresh Open | New JCopy Paste Duplicate Delete | Schematic

m
E

Workspace * % || Schematic * % || Report r X

a Appurtenances

- W EBeam Shapes

- w Connectors

- w Factors

- [ LRFD Substructure Design Settings
- E Materials

w Aluminum i
Anahcic
g‘ Ca
- [ Prestres U New
- [ Prestres Analyze
) ggelrf‘or @ View Summary Report
- ol
. W Structur @, View Detailed Report
. WTimber 2% General Preferences
Close Bridge Workspace
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STL1-Simple Span Plate Girder Example

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: Deck Concrete

Description:  Deck Concrete

Compressive strength at 28 days (f'c): 4.5 ksi
Initial compressive strength (f'ci): ksi
Composition of concrete: MNormal w
Density (for dead leads): 0.15 ket
Density (for modulus of elasticity): 0.145 ket
Poisson's ratio: 0.2

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

Splitting tensile strength (fct):

LRFD Maximum aggregate size: in
Compute
Std modulus of elasticity (Ec): 386520204 ksi
LRFD modulus of elasticity (Ec): 4144.549969 kesi
Std initial modulus of elasticity: ksi
LRFD initial modulus of elasticity: ksi
Std modulus of rupture: 0.503115 ksi
LRFD modulus of rupture: 0.509117 ksi
Shear factor: 1
Copy to library... Copy from library... oK Apply Cancel

Click OK to apply the data and close the window.
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STL1-Simple Span Plate Girder Example

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 - Example 4a ANALYSIS REPORTS 7?7 - 0 X

WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

TEeC

" Close Export Refresh Oper] New |Copy Paste Duplicate Delete | Schematic

Bridge Manage

Workspace # % || Schematic * % || Report L

Bridge w’
=] Compaonents

B 3 Appurtenances

~ [ Generic

- [ Median

- B Parsp

B Reiling| [ | New

gEeam Shap Analyze
- [ Connector: i
- B Factors @ View Summary Report
.. @I LRFD Subs{ [ View Detailed Report
’ a Materials {8 General Preferences

Close Bridge Workspace

Enter the parapet details as shown below.
M Bridge Appurtenances - Parapet — O had

MName: | Jersey Barrier |

Standard Mew Jersey Barrier
Description:

All dimensions are in inches

Parapet unit load:
|:| . kcf

12.0000 —l y  Caleulated properties —
Reference j> QO?dway MNet centroid (from

Line urface reference line):

F 3 7880 in

19.0000 Total load:
& | 10.0000 0.505 kip/ft

—3 oo |
Back Front 3.0000
| Copy from library... | | CK | | Apply | | Cancel

Click OK to apply the data and close the window.

The default standard LRFD and LFR factors will be used. Bridge Alternatives will be added after entering the Structure
Definition.
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STL1-Simple Span Plate Girder Example

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.

D 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

CK | | Cancel

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

open. Enter the data as shown below.
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STL1-Simple Span Plate Girder Example

M Girder System Superstructure Definition

Definition -*'| Analysis 1 Specs 1 Engine -\'|
Mame: | S0 Modeling
®) Multi- MCB
[] with frame structure simplified definition
Description:
Deck type:
Concrete Deck
Default units: US Customary Enter span lengths For PS/PT only
along the reference -
MNumber of spans: line: Average humidity:
Number of girders: Length l:l *
Span )
Member alt. types
Mo 161.00 ke
Steel
Oerss
Ore
[L] Timber
CIem
Horizontal curvature along reference line
For urvature Distance from PC to first support line: ft
Superstructure alignment Start tangent langth: ft
@ Curved )
b Radius: ft
ngent
Direction: Left
End tangent length: ft
Distance from last support line to PT: ft
Design speed: mph
Superelevation: %
oK | | Apply | | Cancel
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STL1-Simple Span Plate Girder Example

The Analysis tab and the Specs tab are shown below with the default selections. For this example, the default values
will not be overridden. No changes are required on these tabs.

M Girder System Superstructure Definition - [m] X

| Definition | Andlysis | Specs | Engine |

Structural slab thickness Number of shell elements

Consider structural slab thickness for rating ® In the deck between girders

onsider structural slab thickness for design 7 In the web between flanges
Slower Faster
Wearing surface More accurate Less accurate
Consider wearing surface for rating .
Consider wearing surface for design o s ] 7 s 5 4 3 2 3
[ Consider striped lanes for rating Target aspect ratio for shell elements
Default analysis type: | Line Girder v Slower Faster
i More accurate Less accurate
Longitudinal Ioading
1
Vehicle increment: | 1.000 ft i s 2 25 3 '35 !
Transverse loading 30 FE node generation tolerance
Vehicle increment in lane: | 2,000 # @ Percentage
O Length
Lane increment: 4,000 ft
£ length | Tolerance
3D analysis control options pan () (%)
LFR: Model non-composite regions as non-composite » 1 161.00 0.100

[] LRFD: Medel nen-composite regions as non-composite

[ LRFR: Madel non-compesite regions as non-composite

3D bracing member end connection analysis
®) Calculated factored member force effects

) Maximum of average (stress + strength) and 75% resistance

Bracing member LRFR factors
Condition factor: | Good or Satisfactory ~ |%

[] Field measured section properties

ok | [ appty | [ Cancel
4™ Girder System Superstructure Definition - [m] X
| Definition | Anaysis | Specs | Engine |
| A"a"“;;:e‘h“d ‘ [ ez Frgr e e
» ASR AASHTO ASR - | system Default -
LR AASHTO LFR - | System Default -
LRFD AASHTO LRFD - | system Default -
LRFR AASHTO LRFR - | system Default -
oK | [ appy || Cancel

Click OK to apply the data and close the window.
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STL1-Simple Span Plate Girder Example

Impact/Dynamic Load Allowance
Enter the impact to be used for the superstructure definition by double clicking on Impact/Dynamic Load Allowance

in the Bridge Workspace tree. The Structure Definition Impact / Dynamic Load Allowance window shown below
will open. The values shown below are default values. No changes are required.

Dy Structure Definition Impact / Dynamic Load Allowance  — O *

Standard impact factor

For structural components where impact is to be included per
AASHTO 3.8.1, choose the impact factor to be used:

50
(® Standard AASHTO impact; | = ————
L+125

Modified impact: 0.000 times AASHTO impact

Constant impact override: | 0,0 %

LRFD dynamic load allowance
Fatigue and fracture limit states: | 15.0 %

All other limit states: 330 %

The partially expanded Bridge Workspace tree is shown below.

Warkspace -ox

Bridge Components

- Example 4a
B [ Com ponents

- [ Diaphragm Definitions
- [ Lateral Bracing Definitions

- MFFLRFD Multiple Presence Factors
~ EE Environmental Conditions

-+ DF Design Parameters
= [&) SUPERSTRUCTURE DEFINITIONS
= vr#SDI

- j Impact/Dynarnic Load Allowance
- #% Load Case Description
- 457 Framing Plan Detail

- [ Bracing Deterioration
- BSC Bracing Spec Check Selection
B Structure Typical Section

- e Superstructure Loads

@ Shear Connector Definitions
G- [ Stiffener Definitions
= & MEMBERS

Iac

oy Member Loads
- @ Supports
----- (£ MEMBER ALTERNATIVES
Iae

IG:

IcG4
- |2 CULVERT DEFINITIONS
""" | BRIDGE ALTERNATIVES
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STL1-Simple Span Plate Girder 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).

o | Bridge Workspace - Example 42 ANALYSIS REPORTS 7 - 0 X
WORKSPACE | TOOLS  VIEW | DESIGN/RATE  REPORTING ~
A Check Out ey 3 x = st
4 Check I
Validate Save Close Export Refresh Open] New | Copy Paste Duplicate Delete | Schematic
Bridge Manage

Workspace ® x || Schematic x x || Report LI
@Cump«:nenb

- M Example 42

i [ Components

[ Diaphragm Definitions
[ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
- ES Environmental Conditions
- OF Design Parameters
(&) SUPERSTRUCTURE DEFINITIONS
b 5D
- 3 CULVERT DEFINITIONS Analysis
() BRIDGE ALTERNATIVES
|1 New
Analyze
@ View Summary Report
View Detailed Report

=
% General Preferences

B

Close Bridge Workspace

Enter the following data.

™ Bridge Alternative — O x

Alternative name: | Bridge Alternative 1

Description *] Substructures \}

Description:

[] Horizontal curvature Global positioning

Reference line length: l:l ft Distance: ft
(@) Start bearing () End bearing Offset: ft
Starting station: l:l ft Elevation: l:l ft
Bearing: N O+ 0"0.00"E

Bridge alignment Start tangent length:

® Curv
o Curve length:
Tangent, curved, tangent
Radius:
Tangent, curved s
Curved, tangent Direction: Left
End tangent length: ft
S pefstrudu " Culvert wizard...
wizard...
| 0K | | Apply ‘ | Cancel

Click OK to apply the data and close the window.
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STL1-Simple Span Plate Girder Example

Expand the Bridge Alternative 1 node in the Bridge Workspace tree by clicking the = button. 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.

o | Bridge Workspace - Example 4a ANALYSIS REPORTS ? - 0 X

EW DESIGN/RATE REPORTING )

TOOLS Vi
aec \_.* 5 B -
New | Cop

Paste Duplicate Delete | Schematic

 Close Export Refresh | Open P D D

Bridge Manage
Workspace 2 x || Schematic ® x || Report L
Components
™ Example 42
- WComponenis
w Diaphragm Definitions
w Lateral Bracing Definitions
-+ MFF| RFD Multiple Presence Factors
EC Environmental Conditions
-+ OF Design Parameters
& [ SUPERSTRUCTURE DEFINITIONS
B e SD1
- |E3 CULVERT DEFINITIONS Ana\ysws rox
El- & BRIDGE ALTERNATIVES
L M Bridge Alternative 1 (E) (C)
- [ SUPERSTRUCTUR
~ 't Stiffness Analysis || New
7 PIERS Analyze
- [E CULVERTS

@ View Summary Report
@, View Detailed Report

{9 General Preferences
Close Bridge Workspace

™ Superstructure - ] X

Superstructure name: | Structure 1 |

Description \\ Alternatives \] Vehicle path \] Engine \] Suhstructures\]

Description:

Reference line

Distance: ft
Angle: Degrees
Starting station: ft

ok | [ Apply |[ Cancel

Click OK to apply the data and close the window.
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STL1-Simple Span Plate Girder Example

Expand the Structure 1 node in the Bridge Workspace tree by clicking the button. 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.

& | Bridge Workspace - Bxample 42 ANALYSIS REPORTS 7 - 0 x

'WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING "
74 Check Out E 2 re & Ve | | = =

2 »
dey Check Ir t o - - R
Validate Save Close Export Refresh Open | New | Copy Paste Duplicate Delete | Schematic
Bridge Manage

Workspace ® x || Schematic ® x || Report »x

Igﬁ Compaonents
- My Example 42
- 9 Components
- a Diaphragm Definitions
- B Lateral Bracing Definitions
- MPF LRFD Multiple Presence Factors
EC Environmental Conditions
-+ DF Design Parameters
R &2 SUPERSTRUCTURE DEFINITIONS
B 4f SO
- |2 CULVERT DEFINITIONS
E- [ BRIDGE ALTERNATIVES
B 4Dy Bridge Alternative 1 (E} (C)
- &) SUPERSTRUCTURES
B T Structure 1
(B SUPERSTRUCTURE ALTERNATIVE!

Analysis

ln

View Detailed Report

General Preferences

-1 Stiffness Analysis %] Expand Branch
B PIERS @ Collapse Branch
- [ CULVERTS
U New
Analyze
@ View Summary Report
i

Close Bridge Workspace

Select the Superstructure definition SD1 as the current superstructure definition for this Superstructure Alternative.

D Superstructure Alternative - ] X
Alternative name: | Structure Alternative 1

Description:

Superstructure definition: | 5D1 |E||

Superstructure type: Girder

MNumber of main members: 4

‘ Span [

1] 161.00 |

Length ‘

| oK || Apply || Cancel |

Re-open the Structure 1 window and navigate to the Alternatives tab. The Structure Alternative 1 will be shown
as the Existing and Current alternative for Structure 1.
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STL1-Simple Span Plate Girder Example

™ Superstructure

- [m]
Superstructure name: | Structure 1
Descriptian. Alternatives ."| Vehicle path ] Engine ] Substructures \"
| Existing | Current | Superstructure alternative name | Description ‘
F Structure Alternative 1
OK | | Apply | | Cancel

The partially expanded Bridge Workspace tree is shown below.

Workspace -

0

*

Bridge Compaonents
= Example 4a
B [ Components
- [ Diaphragm Definitions
[ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
ES Environmental Conditions
- OF Design Parameters
= &) SUPERSTRUCTURE DEFINITIONS
B bf SO

= Impact/Cynamic Load Allowance
- 2% Load Case Description
- 4EF Framing Plan Detail

@ Bracing Deterioration
- B3C Bracing Spec Check Selection
- % Structure Typical Section
- ot Superstructure Loads
- [ Shear Connectar Definitions
B [ Stiffener Definitions
=+ & MEMBERS

|5) CULVERT DEFIMITIONS
£ |2 BRIDGE ALTERNATIVES
B- M Bridge Alternative 1 () (C)
- |2 SUPERSTRUCTURES
B T Structure 1
= 5 SUPERSTRUCTURE ALTERNATIVES
----- T°F Structure Alternative 1 (E) (C) (507)
=1 Stiffness Analysis
- [E PIERS
----- [ CULVERTS

Last Modified: 2/19/2024
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STL1-Simple Span Plate Girder Example

Load Case Description
Navigate to the SD1 superstructure definition and 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 description button

to create the following load cases.

™ Load Case Description - m] X
Load case name Description Stage Type LCu
(days)
+ DC1 DC acting on non-composite section MNon-composite (Stage 1) - | DDC -
DC2 DC acting on long-term composite section | Compasite {long term) (Stage 2) ~ | D,DC -
oW DW (acts on long-term composite section) | Composite {long term) (Stage 2) ~ | D,DW -
SIP Farms Weight due to stay-in-place forms MNon-composite (Stage 1) - | DDC -

*Prestressed members only e defau!tlf:ad | New | ‘ Duplicate | | Delete |
case descriptions|

‘ OK | | Apply | | Cancel ‘

Click OK to apply the data and close the window.

Structure Framing Plan Detail — Layout
Double-click on Framing Plan Detail in the Bridge Workspace tree to describe the framing plan in the Structure

Plan Details window. Enter the data as shown below.

™ Structure Framing Plan Details - m] X

Number of spans: MNumber of girders:

| Layout I| D\aphragmsl Lateral bracing ranges |

Girder spacing crientation

®) Perpendicular to girder

Sz e ! Along support
(degrees) g supp:
2 1 0.000
2 0.000 Girder spacing
bay | Startof | Endof
girder | girder
2 13.00) 13.00
2 13.00 13.00
3 13.00 13.00

oK || Apply || Cancel
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STL1-Simple Span Plate Girder Example

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.

D Diaphragm Wizard X || ¢ Diaphragm Wizard X

Select the desired framing plan system: Diaphragm spacing

®) Enter number of equal spaces per span

Enter equal spacing per span

Enter groups of equal spacing

Support diaphragm load: kip
Interior diaphragm load: kip
Span Length Number of
P (ft) equal spaces

4 1 161.00 | 2 |

< Back Next > | | Cancel < 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. The diaphragms created for Girder bay 1 are shown below.

M Structure Framing Plan Details - m} X
MNumber of spans: Number of girders:
Layout Diaphragms Lateral bracing ranges
Diaphragm
= .1 v phrag
Girder bay: Copy bay to... wizard..
Start End
Support distance Dlsap::"a-‘gm Number Length distance Load Dianhraam
number (f) P(ﬂ) 9 of spaces (ft) (ft) (kip) phrag
Left girder | Right girder Left girder | Right girder
1 = 0 1] 0 1 0 0 0 --Mot Assigned--
1 - 0 0| 26833333 5| 134166665 | 134.166665 134.166665 --Not Assigned--
1 - 161 161 0 1 0 161 161 --Not Assigned--
New Duplicate Delete
QK Apply Cancel

Click OK to apply the data and close the window.
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STL1-Simple Span Plate Girder Example

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 ‘ Distance from right edge of deck to
superstiucture definition ref. line | superstruchure definition ref. line
i -
l— Superstucture Definition
\ ﬁ“ecikne s | RefmenceLie
I 1
Left averhang Riight overhang
‘ Deck I‘ Deck (cont'd) | Parapet | Median | Railing ‘ Generic | Sidewalk | Lane position | Striped lanes | Wearing surface |
Superstructure definition reference line is | within ¥ || the bridge deck.
Start End
Distance from left Edg.E of deck to ) 2375 2375 &
superstructure definition reference line:
Distance from right edge of deck to 2375 # 2375 &
superstructure definition reference line:
Left overhang: 425 ft 425 ft
Computed right overhang: ft ft
ok ][ aeey |[ 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.

M Structure Typical Section - [m] X
Distance from left edae of deck to ‘ Distance from right edge of deck ta
superstiucture definition ref. line |, superstruchure definition ref. line
i -
Superstructure D efintion
Deck h— ?
\ “h‘ec‘jme s | Refersnceline /
I T
Left overhang Right overhang
Deck | Deck (cont'd) I| Parapet | Median | Railing ‘ Generic | Sidewalk | Lane position | Striped lanes | Wearing surface |
Deck concrete: Deck Concrete hd
Total deck thickness: 10.0000 in
Load case: Engine Assigned v
Deck crack control parameter: | 130.000 kip/in
Sustained medular ratio factor: | 3.000
Deck exposure factor:
ok ][ Aey || cancel
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Structure Typical Section — Parapets

Click the New button to add a row to the table. The Name of the parapet defaults to the only barrier described for the

bridge. Change the Load case to DC2 and select Back in the Measure to column (in this example, locate the parapet

on the deck by referencing the back of the parapet to the left edge of the deck). Enter 0.0 for the Distance at start and

Distance at end. Change the Front face orientation to Right. Enter another parapet in the similar way as shown

below. The completed tab is shown below.

M Structure Typical Section - m} *

Back Front

Deck | Deck [(unt'd]. Parapet I| MEdiEI‘I.| Railing | C‘.EHEI’i(.‘ S\dewalk| Lane position | Striped |BHES.| Wearing surface |

Edge of deck | Distance at | Distance at Eront face
Name Load case | Measure to | dist. measured start end orientation
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 H 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.

M Compute Lane Positions *
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

Travelway L - L - - _ L -
number definition reference line definition reference line definition reference line definiticn reference line
at start (A) at start (B) at end (A) at end (B)
(ft) (ft) {ft) (ft)
4 | 1 | -22.00 22.00 -22.00 22.00
Apply | | Cancel

Last Modified: 2/19/2024

22




STL1-Simple Span Plate Girder Example

The Lane Position tab is populated as shown below.

4™ Structure Typical Section

- O
" -+
[B], #— Superstucture D efinition Reference Line
Tiavehway 1 Travelway 2 |
| Deck W Deck (cont'd) W Parapet ] Median ] Railing ] Generic ] Sidewall ] 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
Travel travelway to superstructure | travelway to superstructure | travelway to superstructure | travelway to superstructure
::’ri:’:ry definition reference line definition reference line definition reference line definition reference line
at start (&) at start (B) at end (&) atend (B)
(ft) (ft) (ft) (ft)
2 1 -22.00 22.00 2200
LRFD fatigue
Lanes available to trucks:
[] Override Truck fraction: | New | | Duplicate ‘ | Delete
| QK | | Apply ‘ ‘ Cancel |
Structure Typical Section — Wearing surface
Enter the data shown below.
4 Structure Typical Section - O
Distance from left edge of deck to i Digtance from right edge of deck to
superstructure definition ref. line | superstructure definition ref. line
) _
Superstructure Definition
Deck, b—
\ Lthﬁmess ! Reference Line /
I 1
Leftaverhang |, — ;._J Right overhang
‘ Deck ] Deck (cont'd) ] Parapet W Median ] Railing ] Generic W Sidewalk ] Lane position ] Striped lanes W Wearing surface .\'|
Wearing surface material: | Asphalt
Asphalt - 25 psf
Description:
Wearing surface thickness: | 27800 in D Thickness field measured (DW = 1.25 if checked)
Wearing surface density: | 108.000 pcf
Load case: DwW ~ Copy from library...
CK ‘ | Apply | | Cancel

Click OK to apply the data and close the window.
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Stiffener Definitions — Transverse
Define the transverse stiffeners to be used by the girders. Expand the Stiffener Definitions node in the Bridge

Workspace tree, select Transverse and click on the New button from the Manage group of the WORKSPACE
ribbon (or right click and select New from the drop-down menu) as shown below.

i | Bridge Workspace - Example 45 ANALYSIS T - 0 x
WORKSPACE | TOOLS  VIEW DESIGNIRATE N

agc : Lkl =

Close Export Refresh

Bridge Manage

Workspace 2 x || Schematic
@ Companents
M Example 43
- @Components
- [ Diaphragm Definitions
o Q Lateral Bracing Definitions
WFF LRFD Multiple Presence Factors
EC Environmental Conditions
- DP Design Parameters
- 9 SUPERSTRUCTURE DEFINITIONS
B v SD1
— Impact/Dynamic Load Allowance
- &L Load Case Description

- & Framing Plan Detail

[ Bracing Deterioration

BSC Bracing Spec Check Selection
m Structure Typical Section
- otr Superstructure Loads
- [ Shear Connector Definitions
B 3 Stiffener Definitions

rox

Analysis

~ [P Bearing | | | New

& [ MEMBERS Analyze
-+ &) CULVERT DEFINITIO
- [ BRIDGE ALTERNATIV| 4} General Preferences

x jose Bridge Workspace
[ Close Bridge Worksp

Select Trans. Plate Stiffener for Stiffener Type in the New Transverse Stiffener Definition window and click OK
to open the Transverse Stiffener Definition window as shown below.

M Mew Transverse Stiffener Definition >

Stiffener Type:

Trans. Plate 5tiffensr |E|

Trans. Angle Stiffener

ok || Ccancel
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Define the stiffener as shown below.

M Transverse Stiffener Definition - O
Name: | 1 Sided Dia Conn PL
Stiffener type Top gap:
®) Single in
Farr Width:
Plate 6.0000 in
Thickness: 0.7500 in
Material: Grade 50W Bottom gap:
Welds " ———1
Top: -- None -
Web: -- None --
Bottom: -- None -
QK | | Apply | | Cancel
Click OK to apply the data and close the window.
Repeat this process to define the other two stiffeners as shown below.
£ Transverse Stiffener Definition - O
Name: | Stiffener
Stiffener type Top gap:
® Single in
Pair
Width:
Plate 6.0000 in
Thickness: 0.7500 in
Material: Grade 50W Bottom gap:
Welds " 1
Top: -- None -
Web: -- None --
Bottom: -- None --
OK | | Apply | | Cancel
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M Transverse Stiffener Definition - O ®
Name: | 2 Sided Dia Conn PL
~ Stiffener type Top gap
) single L
©® Pair Width:
~ Plate in
Thickness: in
Material | Grade SOW v Bottom gap:
~ Welds [ m ——
Top: |- None -- v
Web: |- None v
Botiom: | -- None-- v
ok || appy || cancel

Stiffener Definitions — Bearing

Define the bearing stiffeners to be used by the girders. Expand the Stiffener Definitions node in the Bridge
Workspace tree, select Bearing and click on the New button from the Manage group of the WORKSPACE ribbon
(or right click and select New from the drop-down menu) as shown below.

i | Bridge Workspace - Example 42 ANALYSIS T - 0 x
WORKSPACE | TOOLS  VIEW | DESIGN/RATE -

4 Check Out re < L —s

i b K- X% ¥ | -
4y Check evert

ate Close Expart Refresh | Cne opy Paste Duplicate Delete | Scher
Bridge Manage

Workspace * x || Schematic nox

@ Components
M Example 42
[ a Compaonents
’ Diaphragm Definitions
- ’ Lateral Bracing Definitions
- MFF LRFD Multiple Presence Factors
- EC Environmental Conditions
- OF Design Parameters
& ) SUPERSTRUCTURE DEFINITIONS
B b SD1
— Impact/Dynamic Load Allowance
- &k Load Case Description
- & Framing Plan Detail
- [ Bracing Deterioration
- BSE Bracing Spec Check Selection
m Structure Typical Section
b Superstructure Loads
[ Shear Connector Definitions
3 stiffener Definitions

? P Tmnsverse

BMEMBERS | ] New
- EcqumDEHMT = Analyze
- [ BRIDGE ALTERNA]

Analysis

{2} General Preferences
Close Bridge Workspace
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Select Plate Stiffener for Stiffener type in the New Transverse Stiffener Definition window and click OK to open

the Transverse Stiffener Definition window as shown below.

M New Bearing Stiffener Definition x

Stiffener Type:

Plate Stiffener w

Plate Stiffener
Angle Stiffener

0K | | Cancel

Define the stiffener as shown below.

D Bearing Stiffener Definition - O *
Mame: | Bearing Stiffener
Plate in in
i
Thickness: 0.8750 in in zl:
Material: Grade 50W v
Welds 9.0000 in
Top: -- None -- v
Web: -- None -- v in _—+
Bottom: -- None -- v I
in _)|_k in
QK | | Apply | | Cancel

Click OK to apply the data and close the window.
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Describing a member

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.

4% Member

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

Description:

Existing | Current | Member alternative name | Description

Number of spans: Span

length
{ft)

1 161.00

Span

no.

oK H Apply H Cancel

Member Loads

Double-click on the Member Loads node in the Bridge Workspace tree for member G2 to open the Girder Member

Loads window. Select SIP Forms from the options for Load case name. Enter the Uniform load due to the stay-in-
place forms as shown below.

£ Girder Member Loads O

T

Pedestrian load: Ib/ft

Uniform I| Distributed Concentrated | Settlement |

Load case Span Uniform load
name p (kip/ft)

SIP Forms - All Spans - 0.078

Description

‘ New | | Duplicate | | Delete ‘

| OK || Apply || Cancel |

Click OK to apply the data and close the window.
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Member loads for this tutorial.

Example | Struct Def | Member Definition Loads(Interior beam, Exterior beam)
a GS Schedule-based SIP (0.078, 0.039)

b GL Schedule-based SIP (0.078,0.039)

Barrier (DC2) (0.253, 0.253)
WS (DW) (0.275, 0.275)

c GL Cross-section based SIP (0.078, 0.078)

Barrier (DC2) (0.253, 0.253)
WS (DW) (0.275, 0.275)
Haunch (DC1) (0.017, 0.059)
d GS Cross-section based SIP (0.078, 0.078)

Haunch (DC1) (0.017, 0.059)

The Engine help for the help topic Dead Loads summarizes for each type of structure definition and member
modeling method which dead load components are computed automatically by the engine and which must be entered

by the user.

Supports
Double click on the Supports node in the Bridge Workspace tree for member G2 to open the Supports window.
Support constraints were generated when the structure definition was created and are shown below. No changes are

required.

M Supports - [} X

L

z 1 2

| General | Elastic | 3D General | 3D Elastic |

Suppart Support
number type X Y z
1 Pinned - v v
2 Raller - v

ok | [ aepy || Concel
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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 Steel for the Material

type and Plate for the Girder Type.

M New Member Alternative X
Material type: Girder type:

Post tensioned concrete Built-up

Prestressed (pretensioned) concrete Plate

Reinforced concrete Rolled

Steel

Timber

| OK | | 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 - m} X
Member alternative: | Plate Girder
| Description .I| Specs | Factors | Engine | Import | Control options .'|
Description: Material type:
Add additicnal weight for steel details such
as diaphragms and stiffeners Girder type:
Madeling type:
Default units: | US Customary hd
Girder property input method End bearing locations
L Left: | 6.0000 in
Right: | 6.0000 in
Self load Default rating method:
Load case: Engine Assigned - LFR e
Additional self load: | 0.034 kip/ft
Additional self load: E
0K ‘ | Apply | | Cancel
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Navigate to the Control options tab of this window and select the options as shown below.

M Member Alternative Description - O
Member alternative: | Plate Girder |
Description 1 Specs 1 Factors 1 Engine 1 Impart 1 Control options .\'|

LRFD LRFR
31 Points of interest EPoints of interest

Generate at tenth points Generate at tenth points

[] Generate at section change points [] Generate at section cha nge points

Generate at user-defined points Generate at user-defined points

D Generate at stiffeners D Generate at stiffeners
I:‘ Allow moment redistribution I:‘ Allow moment redistribution
[] Use Appendix A6 for flexural resistance [[] Use Appendix A6 for flexural resistance
[ Allow plastic analysis [ Allow plastic analysis
["] Ignore long. reinf. in negative moment capacity [[] Evaluate remaining fatigue life
[] Cansider deck reinf. development length | Ignare long. reinf, in negative moment capacity
[] Must consider user input lateral bending stress Include field splices in rating
[] Consider concurrent maments in Ck calculation [ Consider deck reinf. development length
] [?i“'ib“ti"“ factor application method [] Consider tension-field action in stiffened web end panels

() By axle [] Must consider user input lateral bending stress

|:| Consider concurrent moments in Cb calculation
31 Distribution factor application method
O By axle
(@) By POI

LFR ASR
31 Points of interest B3 points of interest

Generate at tenth points Generate at tenth points

[] Generate at section change points [l Generate at section cha nge points

Generate at user-defined points Generate at user-defined points
[] Allow moment redistribution | Ignare long. reinf, in negative moment capacity
[ Alow plastic analysis of cover plates [] Consider deck reinf. development length
Include field splices in rating [] Consider tension-field action in stiffened web end panels
[ include bearing stiffeners in rating
Allow plastic analysis
| Ignore long. reinf. in negative moment capacity
[] Ignore overload operating rating
| Ignore shear
["] Consider deck reinf, development length
[[] Consider tension-field action in stiffened web end panels
(31 Distribution factor application method

O By axle

QK | | Apply | | Cancel

Click OK to close the window and create a new member alternative.
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Reopen the member G2 window. The newly added member alternative will be automatically assigned as the Existing

and Current member alternative for this member.

M Member - m} X
Member name: | G2 Link with: | -- None -- ~
Description:
| Existing | Current | Member alternative name | Description
’ Plate Girder Add addi...
Number of spans: Span
Span
no. length
(i)
b 1 161.00
0K ‘ | Apply | | Cancel

Girder Profile
Next describe the girder profile by double clicking on the Girder Profile node in the Bridge Workspace tree. Enter
the data in each tab of the Girder Profile window as shown below.

Web

M Girder Profile - O X
Type:
‘ Web.‘] Top flange ] Bottom flange .\'|
Begin End . S nd
depth | Depthwvary | depth Thlc_kness SLEECE distance B distance Material Wn_a\d at
(in) number (ft) right
in) {in) ()
» 69,0000 Mone ~ | 60.0000 0.5000 | 1 N 0.00 161.00 161.00 | Grade 50W = | -- None -- =
| New ‘ | Duplicate | | Delete |
| QK || Apply || Cancel |
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Top flange
™ Girder Profile - O *
Type:
Web Top ﬂangel" Bottom flange N
Begin End . Start End
width | width Th';':]‘ess SUPPOT | ictance Le;ath distance | Material ‘ Weld ‘ e st ‘
i) | ) (® (f) ?
b 220.. 22.0000 1.2500 | 1 - 000 16100 161.00 Grade50W +|--MNone-- = | --MNone-- =~
Copy to bottom flange | New | | Duplicate | | Delete |
| OK | | Apply | | Cancel |

Bottom flange

Enter the following starting distance and length to the bottom flange tab.

starting bottom
distance | flange

0 36.666
36.666 87.667
124.333 36.667
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M Girder Profile - O x
| Type:
; Web ) Top flange . Bottom flange .\'|
Begin End ; ta End
‘ width | width | E:::l‘ess SUPPOT | gistance Le;tg}‘h distance | Material ‘ Weld ‘ e ‘
({in) (in) (ft) (ft) ?
22.0...| 22.0000 1.2500 | 1 - 0.00 36.67 36.67 | Grade 50W ~ | --None-- ~ | --None-- ~
22.0...| 22.0000 2.0000 | 1 N 3667 8767, 12433 | Grade50W v | --None-- v |--None-- ~
v 220..| 22.0000 1.2500 | 1 - 124.33 36.67 161.00 | Grade 50W ~ | --None-- ~ | --None-- ~
Copy to top flange | Mew | | Duplicate | | Delete |
| oK | | Apply | | Cancel |

Click OK to apply the data and close the window.

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.

™ Deck Profile

Type: [ Plate |

| Deckconcrete | Reinforcement | Shear connectors |

stort crd | Structurg] | Starteffective | End effective | Start effective | End effective
e Support | . t: Length | . ; th’.“i U2 | flange width | flange width | flange width | flange width
Fens number 'Stﬂ)”ce 1) ' (:t;‘e '“[ ’;es‘ (Std) (Std) (LRFD) (LRFD) "
= {in) (i) (in) (i)
} DeckConcrate = 1 - 000 16100 16100 95000 1140000 114.0000 1250000 1250000 | 8000

[ Mew | [ Duplicate | [ Delete |

[ ok ][ ety |[ concel |

Last Modified: 2/19/2024 34



STL1-Simple Span Plate Girder Example

No reinforcement is described. Composite regions are described in the Shear connectors tab as shown below.

4D Deck Profile - [m] X
Type: | Plate
| Deck concrete | Reinforcement | Shear connectors |
Support Ll Length ] Connector Number of | Number per RIS
muoar | distance |~ | distance 0 il i spacing
(f) F fin}
[N - 0.00| 161.00 161.00 | Compasite
Shear stud View
| e || e | [ ] [Bopte | [ ]
[ ok | Aeply ][ cancel |

Click OK to apply the data and close the window.

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 for the interior girder G2.

M Steel Haunch Profile - O X

Haunch type: Embedded flange

Nal
71 71
73 721
a End
i:l::;; distance Le(r;tg]th distance (Z“:] ‘ (IL:] ‘ :I:] ‘
] (f
L3 - 0.00 161.00 161.00| 11.0000| 11.0000 2.0000

[ New | | Duplicate | | Delete |

| 0K H Apply || Cancel |

Click OK to apply the data and close the window.
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Lateral Support
Open the Lateral Support window by double clicking on the Lateral Support node in the Bridge Workspace tree.

Regions where the slab is considered to provide lateral support for the top flange are defined as shown below.

M | ateral Support — O X

]

> |-

Length

X f----1-

KE Start Digtance
I

| Ranges .I'| Locations | Flange lateral bending -'|

Top flange
Start End
i:l::;: distance Le[r;tg]th distance
(ft) (ft)
r1 N 0.00 161.00 161.00

|i New | | Duplicate | | Delete |

| 0K || Apply || Cancel |

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

Double click on the Stiffener Ranges node in the Bridge Workspace to open the Stiffener Ranges window. Click

the Apply at diaphragms... button to open the Diaphragm Connection Plates window. Select the 2 Sided Conn

PL as the Transverse Stiffener to be applied at the interior diaphragms and click OK.

M Diaphragm Connection Plates

Apply the following stiffener definitions to the diaphragm locations:

End diaphragms and diaphragms at piers

*

Bearing stiffener: Bearing Stiffener v
Interior diaphragms
Transverse stiffener: | 2 Sided Dia Conn PL hd
oK | | Cancel | | Help

The Stiffener Ranges window will be updated as shown below.

M Stiffener Ranges

Spacing, |

; Start Distance

Transverse stiffener ranges Longitudinal stiffener ranges

S e M
) £
2 Sided Dia Conn PL ~ ~ | 26.833333 1
» | 2 Sided Dia Conn PL ~ ~ | 26.833333 4

Stiffeners between
diaphragms...

Apply at
diaphragms...

) End
Spagng Length distance
(in) ) (ft)
0 0| 26.833333

322 | 107.333333 | 134.166666

New Duplicate

OK Apply

Delete

Cancel
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The intermediate transverse stiffeners are now located. Note that a range does not include a stiffener at the beginning

of the range. The range that begins at the left end of the beam with one space and a spacing of 58 inches locates the

first stiffener. The remaining intermediate stiffeners are located as follows.

M Stiffener Ranges

Spacing, |

; Start Distance

Transverse stiffener ranges Longitudinal stiffener ranges

Start

Name itﬁnp;:: distance NLSI:;Z;M
(ft)

Stiffener ~ 11 V 0 1
Stiffener ~ o1 e 0 1
Stiffener ~ v 1342 5
2 Sided Dia Conn PL ~ ~ | 268.833333 1
2 Sided Dia Conn PL ~ ~ | 268.833333 4
Stiffener ~ v 147.5888 1

Stiffeners between
diaphragms...

Apply at
diaphragms...

- m} X
. End
Sp{ai:]ng Le{r;tg)th distance

(ft)

58 4833333 4.833333

161| 13416667 13416667

322 | 134166667 | 147.586667

0 0| 26.833333

322 | 107333333 | 134.166666

103 8583333 | 156.172133

New Duplicate Delete
OK Apply Cancel

Click OK to apply the data and close the window.
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Bearing Stiffener Locations

Bearing stiffener definitions were assigned to locations when the Apply at diaphragms... option was used on the
Stiffener Ranges window. The Bearing Stiffener Location — Support 1 window is opened by expanding the
Bearing Stiffener Locations node in the Bridge Workspace tree and double clicking on the Support 1 node. The

assignment for support 1 is shown below. No changes are required.

™ Bearing Stiffener Location - Support 1 — O >

CL of Bearing

2 Wi Offsets
|l

!
1
| *MNegative offset to left of

cl bearing
Pairs of bearing stiffeners at this support: | 1 X: in
| Stiffener | Offset ‘
; Name ]
pair (in)

' BB Bearing Stiffener -1 00000

OK | | Apply | | Cancel

Last Modified: 2/19/2024 39



STL1-Simple Span Plate Girder Example

Live Load Distribution

Open the Live Load Distribution window from the Bridge Workspace tree. Click the Compute from typical

section... button to compute the standard live load distribution factors.

™ Live Load Distribution - O *

Standard LRFD

Distribution factor input method

o Use simplified method Use advanced method Use advanced method with 1994 guide specs

m

Allow distribution factors to be used to compute effects of permit loads with routine traffic

Distribution factor

Lanes [wheels)
loaded
Shear Shearat Moment Deflection
supports
¥ 1 Lane 1.538462 1.538462 1.538462 0.5
Multi-lane 2.363636 2.538462 2.363636 135

Compute from

. . View calcs
typical section...

0K Apply Cancel

Live load distribution factor calculation details can be viewed by clicking View Calcs button.

Click OK to apply the data and close the window.
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Points of Interest
Double click on the Points of Interest node in the Bridge Workspace tree to open the Point of Interest window.

Define the point of interest as shown below.

% Point Of Interest - O x
Distance from P 49999Q & c Span 1 . 0500000 Side
5 : -~ RS i
leftmost support: or pan: raction Left (@ Right
| Transverse stiffeners I| Other stiffeners ‘ Fatigue | Bracing ‘ ASD | Shear capacity ‘ Paositive flexural capacity | Negative flexural capacity | Engine |
Transverse stiffener
D Override schedule
Stiffener spacing: in
Stiffener width: in
Stiffener thickness: in
Material: Grade 50W
Number: Single
Type: Plate
OK | | Apply ‘ | Cancel

Click OK to apply the data and close the window.

The description of an interior beam for the structure definition is complete.
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Exterior Girder Member — G1

Copy the above member alternative added for member G2 to member G1, by following these steps.

Select the Plate Girder member alternative for member G2 and click the Copy button from the Manage group of the
WORKSPACE ribbon (or right click and select Copy from the drop down menu).

o | Bridge Workspace - Example 4a ANALYSIS REPORTS ? - 0O X
RKSPY WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
Check Qut —3 ® Restore (PO ol = o= —
: C":.;t(i E d Revert & @ E @ =1 |{j ‘a -
Validate Save Close Export Refresh Open [ew| Copy |Paste Duplicate Delete | Schematic
Bridge Manage
Workspace * x || Schematic * x || Report rx

Components

- My Example 4a
- p Components

a’ Diaphragm Definitions
- @ Lateral Bracing Definitions
- MFF LRFD Multiple Presence Factors
- EC Environmental Conditions
- DBF Design Parameters
|3 SUPERSTRUCTURE DEFINITIONS
B kA SD1

-~} Impact/Dynamic Load Allowance

- gt Load Case Description
- JEF Framing Plan Detail

- w Bracing Deterioration
-~ BSC Bracing Spec Check Selection
- T Structure Typical Section

- e Superstructure Loads

- [ Shear Connector Definitions
B [ Stiffener Definitions
B &) MEMBERS

Ial :
I Analysis
- oy Member Loads
:Suppoﬂs
[ MEMBER ALTERNATIVES
@ I Plate Girder (8] (
I3 % Expand Branch
Ic4 9 Collapse Branch
- | CULVERT DEFINITIONS =
----- ) BRIDGE ALTERMATIVES Open
Copy
B Duplicate
# Delete
Analyze
2 Vvalidate
@ View Summary Report
View Detailed Report
El Schematic
"3 General Preferences
Close Bridge Workspace
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Select the MEMBER ALTERNATIVE node for member G1 in the Bridge Workspace tree and click the Paste

button from the Manage group of the WORKSPACE ribbon (or right click and select Paste from the drop-down
menu).

i | Bridge Workspace - Example 4a ANALYSIS REPORTS ? - 0 X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~
’ o - | == L —
H 8&< L1 » 1| -
= Save Close Export Refresh Open New Copy] Paste [Duplicate Delete | Schematic
Bridge Manage
Workspace ® x || Schematic * x || Report 7 X

I?H Components

- M Example 42

- B Components

a Diaphragm Definitions

- [ Lateral Bracing Definitions

- MFF LRFD Multiple Presence Factors

- EC Environmental Conditions

- BF Design Parameters

- ) SUPERSTRUCTURE DEFINITIONS

= b SD1

- =Y impact/Dynamic Load Allowance
- 2t Load Case Description

- 7 Framing Plan Detail

- w Bracing Deterioration

- BSC Bracing Spec Check Selection
- T Structure Typical Section

- gy Superstructure Loads

w Shear Connector Definitions
- [ stiffener Definitions

E- &) MEMBERS

Analysis

= I Gl
- gie Member Loads
“Suppoﬂs
----- (£ MEMBER ALTERNATIV
M- T G2 L] New
B I G3 0 Paste
@ 1G4 Analyze
- ) CULVERT DEFINITIONS i
----- () BRIDGE ALTERNATIVES @ View Summary Report
@, View Detailed Report
fﬁ (General Preferences
Close Bridge Workspace
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The partially expanded Bridge Workspace tree is shown below.

Workspace - o x

=1 M Example 43
#- [ Compaonents
- [ Diaphragm Definitions
7 Lateral Bracing Definitions
MFF L RFD Multiple Presence Factors
ES Environmental Conditions
OF Design Parameters
= | SUPERSTRUCTURE DEFINITIONS
= ted SDT
— Impact/Dynamic Load Allowance
- = Load Case Description
- &5 Framing Flan Detail
Ej' Bracing Deterioraticn
- B5C Bracing Spec Check Selection
- 5 Structure Typical Section
© g Superstructure Loads
[ Shear Connectar Definitions
& [ Stiffener Definitions
= &) MEMBERS
g2 IGl
- ode Member Loads
-~ "4y Supports
-\ MEMBER ALTERMATIVES
#- T Plate Girder () (C)
2 I G2
- e Member Loads
-~ {%y Supports
-\ MEMBER ALTERMATIVES
w- T Plate Girder () ()
#- I G3
B T G4
- |&3 CULVERT DEFINITIONS
-\ BRIDGE ALTERMNATIVES
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Navigate to the Haunch Profile window for member G1 and define the following haunch profile for the exterior
girder G1.

My Steel Haunch Profile - O X
Haunch type: Embedded flange
L 71 ) 7 74 ¥1 2
3 e L P o (in) (in) (in) (in) fin)
e (ft) )
K - 000] 161.00] 161.00] 110000 110000] 110000] s10000] 20000 20000
| New | | Duplicate | | Delete |
| OK || Apply || Cancel |

Click OK to apply the data and close the window.

Last Modified: 2/19/2024 45



STL1-Simple Span Plate Girder Example

LRFR Analysis

The interior member alternative can now be analyzed. To perform an LRFR rating, select the Analysis Settings button

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

T
B | Bridge Workspace - Example 4a ANALYSIS REPORTS
ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING
3 5 o
—
'{:':% a—
Analysis Analysis Engine
Settings Events Qutputs
Analysis Results
Select the vehicles to be used in the analysis as shown below.
D Analysis Settings -
Design review (@) Rating Rating method: LRFR ]
Analysis type: Line Girder ~
Lane / Impact loading type: As Requestec Apply preference setting: | None ~
. . . .
Vehicles | Output ] Engine ] Description |
Traffic direction: | Both directions v | Refresh | | Temporary vehicles | | Advanced
Vehicle selection Vehicle summary
2 Vehicles E--Rating vehicles
EHStandard =-LRFR
- EW2 f—]--Design load rating
~EV3 ~Inventory
—~H15-44 L HL-93 (US)
-H 20-44 ~Operating
-HL-83 (SI) Add to L HL-23 (US)
-HL-93 (US) -Fatigue
-~HS 15-44 L.LRFD Fatigue Truck (US)
-HS 20 (51) =HLegal load rating
-HS20-44 Routine
-Lane-Type Legal Load | | e Specialized hauling
-LRFD Fatigue Truck (S) | Permit load rating
~LRFD Fatigue Truck (US) Remove from
sus
-5U3
~SUB
~SUT
~Type 3
~Type 3-3
----- Type 352
E-Agency
----- LRFD Fatigue Truck (US)~1
- ser defined
----- Tempaorary
| Reset | | Clear | | Open template | | Save template | oK | | Apply | | Cancel

Click OK to apply the analysis settings and close the window.
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Tabular Results

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

o | Bridge Workspace - Example 4a ANALYSIS pepoRrs @ o — 0O X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING A
%% A IE
= &= | 5= oo~
Analysis | Analyze | Analysis Engine
Settings Events Outputs
Analysis Results

When the rating is finished, results can be reviewed by clicking the Tabular Results button on the Results group of
the ribbon.

6 | Bridge Workspace - Example 4a ANALYSIS REPORTS ? - 0O X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ~

= = x H
= e
Analysis Analyze Analysis| Tabular |Specification Engine Results Sawve

Settings Events | Results JCheck Detail Outputs Graph Results
Analysis Results

The window shown below will open.

% Analysis Results - Plate Girder - O
‘-EI-J
Print
Print
Report type: Lane/Impact loading type Display Farmat
Rating Results Summary ~ o As requested Detailed Single rating level per row w~
. Live Load . Rating Load Rating . Location  Location o
Live Load T Rating Method Level (Ton) Rating Factor ) Span-(%) Limit State Impact Lane
HL-93 (US) Truck + Lane LRFR | Inventory 1649 0458 80.50 | 1-(50.0) STRENGTH-| 5Steel Flexure Stress | As Requested | As Requested
HL-93 (US) Truck + Lane LRFR | Operating 2137 0.594 80.50 | 1-(50.0) | STRENGTH-I Steel Flexure Stress | As Requested | As Requested
HL-93 (US) | Tandem + Lane LRFR | Inventory 1956 0.543 80.50 | 1-(50.0) | STRENGTH-| 5teel Flexure Stress | As Requested | As Requested
HL-93 (US) | Tandem + Lane LRFR | Operating 2535 0.704 80.50 | 1-(50.0) | STRENGTH-I Steel Flexure Stress | As Requested | As Requested
AASHTC LRFR Engine Version 7.5.0.3001
Analysis preference setting: None
Close
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LRFD Design Review
An LRFD design review of this girder for HL93 loading can be performed by AASHTO LRFD. To do LRFD design

review, enter the Analysis Settings window 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 ."| Qutput ] Engine ] Description .\'|

Traffic direction: | Both directions v | Refresh | | Temporary vehicles | | Advanced
Vehicle selection Vehicle summary
EHVehicles E‘--Design wvehicles
E-Standard ~Design loads
- Alternate Military Loading L-HL-93 (U5)
S Permit loads
-EW3 ~Fatigue loads
~HL-93 (SI) - RFD Fatigue Truck (US)
-HL-93 (US) Add to
~HS 20 (Sl)

- LRFD Fatigue Truck (5I)
----- LRFD Fatigue Truck (US)
I:—]"A?ency

----- LRFD Fatigue Truck (US)~1
-User defined

"""

Remove from

| Resst | | Clear | | Open template | | Save template oK | | Apply | | Cancel

Click OK to apply the data and close the window.

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

6| Bridge Workspace - Example 4a ANALYSIS REPORTS ¢ — O X
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING ”
- a—
A P=alE LS
Analysis | Analyze | Analysis Engine
Settings Events Outputs
Analysis Results
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Specification Check Detail
The specification checks can be viewed by selecting the Specification Check Detail button from the Results group
of the DESIGN/RATE ribbon.

e | Bridge Workspace - Example 4a AMALYSIS REPORTS ? - 0 X

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING A

. > s
o > % B
Analysis Analyze Analysis | Tabular |Specification | Engine Results  Save

Settings Events | Results \Check Detail JOutputs Graph Results
Analysis Results

Select the 6.10.4.2.2 Flexure article for Stage 3 at Span 1 — 0.00 ft.

D4 Specification Checks for Plate Girder - 48 of 1023 - O *
Articles
S, lL& Al articles v
Properties Generate Format
Bullet list v
Specification filter Report
4 |_ Superstructure Component Specification reference Limit State Flex. Sense Pass/Fail 2
b | Stage 1 v/ 6.10.11.24 Asial Resistance of Bearing Stiffeners M/A Passed
b | Stage 2 +/ 6.10.2 Cross-Section Proportion Limits /A Passed
4 |_|Stage 3 +" 6.10.4.2.2 Flexure /A Passed
4 |l Plate Girder MNA 6.10.5.3 Special Fatigue Requirement for Webs N/A Mot Applicable
(ASpan 1-0.00ft 6.10.6.2.2 Composite Sections in Positive Flexure MN/A General Comp.
|A5pan1-1342 ft 6.10.6.2.3 Composite Sections in Negative Flexure and Noncomposite M/A General Comp.
=1 5pan 1-16.10 ft. NA 6.10.7.1.1 General N/A Not Applicable
S4Span 1-2683ft. | | nA §.10.7.1.2 Nominal Flexural Resistance N/A Not Applicable
LASpan1-3220% 1/ 610721 Genersl N/A Passed
LfSpan 1 - 4025 6.10.7.2.2 Nominal Flexural Resistance MN/A General Comp.
- zpan : i :223 : v 6.10.7.3 Flexural Resistance - Ductility Requirement /A Passed
E Span 1 ) 6‘1.40 ftl M4 6.10.8.1.1 Discretely Braced Flanges in Compression M/A Not Applicable
pan 1 - 64.40 ft. ) ) ) )
L4 Span 1- 67.08 7. M4 6.10.8.1.2 Discretely Braced Flanges in Tension M/A Mot Applicable
i Span 1 - 8050 f. N4 6.10.8.1.3 Continuously Braced Flanges in Tension or Compression M/A Mot Applicable
[0 Span 1-93.92 ft. 6.10.8.2.1 General N/A General Comp.
[ Span 1 - 96.60 ft 6.10.8.2.2 Local Buckling Resistance M/A General Comp.
|_d5pan 1-107.33 ft. 6.10.8.2.3 Lateral Torsional Buckling Resistance N/A General Comp.
|2 Span 1 - 112,70 ft. 6.10.8.2.3.Cb Lateral Torsional Buckling Resistance - Cb Calculation N/A General Comp.
|1 Span 1-120.75 ft. 6.10.8.2.3.rt Lateral Torsional Buckling Resistance - rt and Lp Calculatic MN/A General Comp.
|1 Span 1- 12880 ft. 6.10.8.3 Flexural Resistance Based on Tension Flange Yielding /A General Comp.
| Span 1- 13417 ft. +" 6.10.9 LRFD Shear Resistance MN/A Passed
|4 Span 1 - 14490 ft. 6.10.9.1 Shear Resistance - General M/A General Comp.
|_iSpan 1- 14758 ft. + 6.10_General_Flexural_Results M/A Passed
|Span 1-161.00ft. | | N4 6.13.3.24 Fillet Welded Connections N/A Not Applicable
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(3 Spec Check Detail for 6.10.4.2.2 Flexure - O x

Steel Structures ~
.10 I-Section Flexural Members

.4 Service Limit State

4.2 Permanent Deformations

o on O O O
|
=

]

.10.4.2.2 Flexure
(BASHTO LEFD Bridge Design Specifications, Ninth Editicon)

Steel Plate - At Location = 0.0000 (ft) - Right Stage 3
Section within Top Flange Continuous Bracing Begicn

Section at Bottom Flange Brace Point

INPUT:

Web D = 69.0000 (in)
Web tw = 0.5000 (in)
Top Flange Fy = 50.0000 (ksi)
Bot Flange Fy = 50.0000 (ksi)

Section Type: Compoaite

Compactness: Compac

Allow Moment Bedistributicon Control Opticon: No

Moment Redistribution Qualified: No, Moment Redistribution did not occur.
Honcomposite in Hegatiwve Flexure Regions Only: Ho

STTMMLARY =
SUMMARY: .

< >

Engine Outputs
AASHTO LRFD analysis will generate a spec check results file. Click the Engine Outputs button from the Results
group of the DESIGN/RATE ribbon to open the following window.

i | Bridge Workspace - Example 4a ANALYSIS REPORTS ? - 0O X

ERIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGM/RATE REPORTING A

$ & | ¥ B
= &= 5 | o<
Analysis Analyze Analysis | Tabular Specification] Engine | Results Save
Settings Events | Results Check Detail\ Qutputs) Graph Results

Analysis Results
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To view the LRFD spec check results (shown below), double click on the Stage 3 Spec Check Results under the
AASHTO_LRFD branch in this window.

M Example 4a - O X

E‘--Example 4a
-5D1
=-G2
= Plate Girder
- Wizard computed Std distribution factors
=+ AASHTO_LRFD
~-Stage 3 Infl Lines Span Maodel
- Live Load Distribution Factors Calculations
~Live Load Distribution Factors Calzulations Summary
--Stage 3 Spec Check Results (Monday Feb. 20, 2023 15:02:28)
--Stage 3 Service Il Stress Ranges
--Stage 3 Fatigue Stress Ranges
--Stage 1 Span Model
--Stage 1 Span Model Actions
--Stage 2 Span Model
--5Stage 2 Span Model Actions
--5tage 3 Span Model Actions

- AASHTC_LRFR

The following file opens.

Bridge ID : Example 4a NRBI Structure ID : Example 4a
Brnidge : Example 4a Bridge Al -

Superstructore Def : SD1

Member : G2 Member Alt : Plate Gurder

Analysis Preference Setting :

AASHTO LRFD Specification, Edition 9, Intennm 0

Specification Check Summary

Article Status
Flexure (6.10.7.1.1, 6.10.7.2.1) Fail
Shear (6.10.9) Pass
Fatigue (6.10.5.3,6.6.1.2.2) Fail
Serviceability (6.10.4.2.2) Fail
Constructability (6.10.3.2.1, 6.10.3.2.2, 6.10.3.2.3) Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) Pass
Longitudinal Stiffeners (6.10.11.3.1,6.10.11.3.2, 6.10.11.3.3) NA
Bearing Stiffeners (6.10.11.2.2.6.10.11.2.3.6.10.11.2.4) Pass
Shear Connector (6.10.10.1, 6.10.10.4) NA
Field Splice (6.13.2.6, 6.13.2.7,6.13.5.3.6.13.6.1.3a, 6.13.6.1.3b, 6.13.6.1.3c) NA
Minimum Negative Flexure Concrete Deck Reinforcement (6.10.1.7) Pass
Deflection (2.5.2.6.2) Pass

Girder Member Proportions and Compactness (Stage 3)

Location Composite Proportion Code Compact Code

(ft) Code Check Check
0.000 Yes Pass - Compact E
16.100 Yes Pass - Compact E
32200 Yes Pass — Compact E
48300 Yes Pass - Compact E
64.400 Yes Pass - Compact E
80500 Yes Pass - Compact E
96.600 Yes Pass - Compact E
112700 Yes Pass - Compact E
128.800 Yes Pass - Compact E
144900 Yes Pass - Compact E
161.000 Yes Pass — Compact E

Proportion Code check legend:
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