AASHTOWare BrR 6.8

Steel Tutorial
Steel Plate Girder Using LRFR Engine

STL11 - Steel Plate Girder
STL6 - Two Span Plate Girder Example
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STL11 - Steel Plate Girder
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Material Properties
Structural Steel: AASHTO M270, Grade 50W uncoated weathering steel with Fy = 50 ksi
Deck Concrete: f'c = 4.0 ksi, modular ratio n = 8
Slab Reinforcing Steel: AASHTO M31, Grade 60 with Fy = 60 ksi
Cross Frame Connection Plates: 3/4" x 6"
Bearing Stiffener Plates: 7/8" x 9"
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Topics Covered


2 span steel plate girder input as girder system



LRFD distribution factor calculation wizard for steel members



Steel Member Alternative Control Options


Moment redistribution



Use Appendix A6 for flexural resistance



Allow plastic analysis



Evaluate remaining fatigue life



Ignore longitudinal reinforcement in negative moment capacity



Export of steel girders to the BrR LRFR analysis engine



BrR LRFR analysis



Output review
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Import STL11 - Steel Plate Girder.xml and open the Bridge Workspace for "Stl6_Training". Expand the Bridge
Workspace tree to show the member alternative "Plate Girder" for Member G2.
The Bridge Workspace is shown below.
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BrR can compute the LRFD live load distribution factors for steel girders with concrete decks.

BrR Version 6.8 has the ability to compute the LRFD live load distribution factors for you. You can click the
"Compute from Typical Section…" button and BrR will compute the distribution factors. If you leave these fields
blank, the BrR LRFR Engine will compute the distribution factors for you at runtime. We will let the BrR LRFR
Engine compute the live load distribution factors for us so we will not enter them.

Last Modified: 8/31/2016

6

STL11 - Steel Plate Girder
Double-click the member alternative "Plate Girder" for Member G2 to open the Member Alternative Description
window. Go in the Specs tab. BrR LRFR Engine is selected as the LRFR analysis module.
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The Control Options tab allows you to select the following analysis features.

Allow moment redistribution
This control allows you to consider moment redistribution as per Appendix B6 of the Specifications. In the moment
redistribution process, some of the negative moment at the pier is redistributed along the beam. This option will first
initiate the specification checks in Appendix B6.2 to determine if moment redistribution is permissible as per the
specifications. If redistribution is not permissible then it will not occur even if this option is selected.

Use Appendix A6 for flexural resistance
This control allows you to consider Appendix A6 of the Specifications for flexural resistance. Using Appendix A6
can result in flexural resistances greater than the yield moment, My, for certain types of sections. The program will
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first check if Appendix A6 is permissible by checking the requirements in Article 6.10.6.2.3. If the use of Appendix
A6 is not permissible then it will not be used even if this option has been selected.

Allow plastic analysis
This control allows you to consider the plastic moment capacity for compact, composite sections in positive flexure.
If you select this option, the program will evaluate Articles 6.10.7.1.1 and 6.10.7.1.2. If you do not select this option,
Articles 6.10.7.1.1 and 6.10.7.1.2 will not be evaluated and all positive flexure sections will be considered noncompact.

Evaluate remaining fatigue life
This control allows you to evaluate remaining fatigue life specified in MBE 7.2. If you do not select this option, MBE
7.2 will still be evaluated but remaining fatigue life will not be computed.

Ignore long. reinforcement in negative moment capacity
This control allows you to ignore the contribution of the longitudinal deck reinforcement when computing the negative
moment capacity of the section.
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To perform a LRFR analysis, select the View Analysis Settings button on the toolbar to open the Analysis Settings
window. Use the “LRFR Design Load Rating” template to select the vehicles to be used.

On the Output tab, you can select the reports that you would like to have generated during the analysis.
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Next click the Analyze button on the toolbar to perform the LRFR analysis. The Analysis Progress dialog will appear
and should be reviewed for any warning messages.

The following steps are performed when doing a LRFR analysis of a steel girder using the BrR LRFR analysis engine:
1.

Finite element models are generated for the dead load and live load analyses. A Stage 1 FE model is generated
for the beam dead load and non-composite dead loads. A Stage 2 FE model is generated for dead loads applied
to the long-term composite section properties. A Stage 3 FE model is generated for the live load analysis.

Stage 2 FE model contains section properties corresponding to the sustained modular ratio factor entered in BrR
(e.g. 3n). Stage 3 FE model contains section properties corresponding to the modular ratio (n). The FE models
will take into account the presence of shear connectors when setting the composite properties in the FE models.
Regions that do not contain shear connectors will use non-composite section properties in the Stage 2 and 3 FE
models.
In addition to the points selected on the Member Alternative Description window's Control Options tab, the model
generated by the export to the BrR LRFR analysis engine will always contain node points at brace point locations
and locations midway between the brace points. Only the articles required to compute stresses are processed at
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these points if the point is not being processed for one of the options chosen on this tab. The stresses at these
locations are required when determining the flexural capacity of the steel girders.

2.

The specification checks require for the LRFR analysis will be performed. The specification checking occurs in
two phases. The first phase determines the type of flexure present at each point for each controlling load
combination. This is necessary because the flexural articles to be considered in the Specification are dependent
on the type of the flexure the beam is subject to. The second phase performs the specification checks taking into
consideration the flexure type determined in the first phase.

Phase 1:
Positive flexure is defined as the bending condition that produces compressive stress (denoted by a negative sign
in the program) in the slab for composite construction or the top flange for non-composite construction. Negative
flexure is defined as the bending condition that produces tensile stress (denoted by a positive sign) in the slab or
top flange. As per Article 6.10.1.1.1b, the stress in the top of the slab (or top flange for non-composite
construction) is first computed using the positive flexure section properties. If this stress is compressive, the
stresses in each component of the beam (slab, longitudinal reinforcement, flanges, cover plates, and web) are
computed using the positive flexure section properties. If the stress in the top of the slab (or top flange for noncomposite construction) is tensile, the stresses in each component of the beam are computed using the negative
section properties.
If the resulting computed stress in the bottom flange is tensile, the beam is considered to be in positive flexure for
the load combination. If the resulting computed stress in the bottom flange is compressive, the beam is considered
to be in negative flexure for the load combination.

Phase 2:
The remaining articles are evaluated taking into consideration the flexure type determined in the first phase.
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Click the View analysis report button on the toolbar to open the Analysis Results window. The Rating Results
Summary is shown below.

The critical inventory rating factor for "Truck + Lane" is 0.986. The controlling location is at the pier and the limit
state is Strength-I Shear.
To review the specification checks at the pier, click the View Spec Check button on the toolbar to open the
Specification Checks window.

Expand the Superstructure Component tree to show the specification checks for Stage 3 at Span 1 - 90.00 ft.
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Next double-click the "6A.4.2.1 Steel Shear General Load Rating Equation" check. Opening this article shows the
following details. Note that both the left and right sides of the point are evaluated.
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To review the Vn computation at this location, double-click the "6.10.9 Shear Resistance" check. Opening this article
shows the following details.
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To create a Spec-Check Report for the "6.4.2.1 Steel Shear General Load Rating Equation" check for all the locations,
we can first use the Spec-Check Filter to limit the articles shown to just the "6A.4.2.1 Steel Shear General Load Rating
Equation" check and then use the Report Tool to generate a report for this article.

Click the Filter button next to the View Spec Check button on the toolbar to open the Spec-Check Viewer Filter
Properties window. Select “Clear All” and then selecting just the 6A.4.2.1 Steel Shear article. Click OK to close the
Filter.
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Select Stage 3 in the Superstructure Component tree to filter all "6.4.2.1 Steel Shear General Load Rating Equation"
checks in Stage 3.

Click the Report Tool button on the Bridge Explorer toolbar to open the Spec-Check Report window.

Select "All articles" in "Verbose" format and click OK to generate the report.
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Tabular dead load and live load analysis results are available in the Analysis Results window.
The Dead Load Case description contains the location that the load is entered.

You may find different live load values between the BrR LRFR analysis engine
and the BRASS™ LRFR engine due to a difference in how the live load distribution
factors are applied. The BRASS™ engine applies the LL distribution factor based
on the region where the analysis point is located. The BrR engine applies the LL
distribution factor based on the region where the axle is positioned.

Note these values include dynamic load allowance, distribution factors and any live load scale factor entered on the
Analysis Settings window.
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The FE model outputs that we turned on in the Analysis Settings window is available from the Analysis Output
window.
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