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Current Status of Truss Bridge Rating in CA

• CA has more than 250 steel truss bridges (200+ local bridges, 40+ 
state-owned bridges), Most have been rated by using hand 
calculations, rating software, and other methods

• 171 truss bridges have been rated by using AASHTOWare BrDR for 
bridge members EXCEPT that not all analyses have included the 
gusset plate rating

• Currently, only a few truss bridges have been rated for bridge 
members AND the connections with gusset/splice plates by using 
AASHTOWare BrDR
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Flow Chart for Rating A Truss Bridge & Its Gusset Plates
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Gusset Plate Information Collection

•As-built plans, shop drawings, and other archived files

•Drone photos

•Field measurement

•Bridge design/construction specifications, manuals, and other 
code regulations when the bridge was designed and built
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Drone in the Air
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Skydio 2 drone



Drone Photo for Gusset Plate
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Dimension Measurements in the Field
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LRE Field Measurements/Investigations
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Gusset Plate Height Measurement
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Rivet Head Diameter Measurement
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Rivet Diameter Derived from Head Size
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Plate Thickness Measurement
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Truss Definition Text Input Generator
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BrDR Truss Definition Text Generation

• Currently, Truss Input text (shown on 
right) can only be composed by LREs 
manually in BrDR 7.4

• Caltrans  has developed an In-house 
tool – Truss Definition Generator (an 
excel file coded with VBA Macro)

• By using the Truss Definition 
Generator, truss input texts can be  
created by inputting control parameters
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In-House Truss Text Input Generator 1
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Procedures of Input Generator:

1. define nodes, and the connectivity

2. Define materials property

3. Define cross section (seen next slide)



In-House Truss Text Input Generator 2
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Generate Truss Definition Text
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Generated Truss Definition Text for BrDR Input
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Gusset Plate Dimension Processing Using 
MicroStation and VBA
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Gusset Plate Data Generation Procedures

1. Use the MicroStation template to measure the gusset 
plate from a scaled as-built plan or drone photo

2. Run the MicroStation macro to measure the remaining 
gusset plate information and write the data to the Excel 
file

3. Convert the gusset plate data into a format for BrDR 
Input

4. Transfer the gusset plate data into BrDR model file
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Dimensions needed for rating gusset plate
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Step 1: Open A Template File and Attach Gusset Plate Details
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Step 2: Adjust Lines to Match Gusset Plate Details
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Values from the Table 
Below is dynamically 
linked to the dimension 
lines on the left



Step 3: Run Macro to Create Initial Gusset  Plate Data File
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Step 4: Setup Processing File, Import Initial Data and 
Generate Detailed Gusset Plate Data
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Step 5: Add Additional Data to the Generated Sheet
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Step 6: Transfer Gusset Plate Data into BrDR Model
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Transfer Gusset Plate Data to BrDR Model with VBA Macro
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New Gusset Plate Data Added in Existing BrDR Model
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Discussion
•  Accuracy of Drone Photos

•  Corrosion and Deterioration 

•  LFR vs LRFR for truss bridge rating

•  Rivet Size and Material Designation

•  Enhancements recommended for Truss/Gusset Plate Rating 
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Enhancement for Truss and Gusset Plate
Gusset Plate:

• BSSD-2794 (HNTB): BrDR Gusset Module: Comments on the treatment 
of continuous chords (the item same as BSSD-4091)

• BSSD-3849 (Caltrans): Include splice plates when rating gusset plate 
chord splices, if any

• BSSD-1826(Baker): Check connector’s bearing and block shear capacity 
on all the connected truss members when rating gusset plates.

Truss:

• BSSD-1810(Billy Metcalf): Spec check for AASHTO BDS Article 6.8.2 
does not use the user-defined shear lag factor U
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Thanks!

Questions?
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