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Using AASHTOWare BrDR For Research

Brief History/Background

NCHRP 12-50 – Bridge Software Validation and 

Guidelines

Began right after LRFD Spec Implementation

Compared two software packages (PennDOT-

BRASS)

Developed 12-50 Process (origin of BrDR RTU)
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Using AASHTOWare BrDR For Research

Brief History/Background

NCHRP 15-28 – CANDE Modernization

CANDE models soil elements with the culvert 

structure

In use since the 1980’s

Use of CANDE and modifying for 15-54 was key 

but won’t be discussed for this presentation
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Using AASHTOWare BrDR For Research

Brief History/Background

NCHRP 12-78 – A comparison of AASHTO Load 

Rating Methods

 Intensive use of BrR

Collected 18,000+ BrR bridges from the states

Created a 1500 bridge – cross section of the NBI

1500 bridge set still used today for regression testing

Currently being used for FHWA Truck Platooning study
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Using AASHTOWare BrDR For Research

Brief History/Background

NCHRP 15-54 – Proposed Modifications to 

AASHTO Culvert Load Rating Specifications

Culvert project

Field testing-instrumenting/modeling of culverts

Propose specifications

Use BrDR to help validate proposed specifications
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Phases I-III

 Field Testing  - Led by 

Modjeski & Masters

 Develop Test Plan

 Schedule a date

 Instrument

 Load with a known 

vehicle weight
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 Refine 3D models

 Refine 2D models

 Propose Specs

 Program specs to view effects of change (BrDR) –
Regression data From BrR 

 i.e. How do the rating factors change based on 
the spec change?

 CALTRANS BrR models
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Using AASHTOWare BrDR For Research

Methods for using the software 

How was BrR used?
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Using AASHTOWare BrDR For Research

Methods for using the software 

Using the software ‘As-Is’

Using the regression Data

Modifying the software

Using a large number of examples already input
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Using AASHTOWare BrDR For Research

Methods for using the software

Using the software ‘As-Is’ – Spring Constants

Ran culverts without spring constants

Ran culverts with proposed spring constants

Compare the ratings at varying field depths
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Using AASHTOWare BrDR For Research

Methods for using the software

Using the software ‘As-Is’ – Spring Constants
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Fill Depth 
(ft)

Vehicle HL93-Inv-
NoSprings

HL93-Inv-
100 kcf 
Springs

Inv-
Ratio*

Model 1

1.5 HL-93 (US) 0.8 0.802 0.998

1.99 HL-93 (US) 0.733 0.739 0.992

2 HL-93 (US) 1.47 1.541 0.954

2.1 HL-93 (US) 1.486 1.56 0.953

2.5 HL-93 (US) 1.538 1.621 0.949

3 HL-93 (US) 1.509 1.61 0.937

5 HL-93 (US) 1.147 1.376 0.834

7 HL-93 (US) 0.395 0.816 0.484

Less than 1.0 ratio 

indicates the new 

rating is greater 

than the old. 

As the fill gets 

deeper, the rating 

improves



Using AASHTOWare BrDR For Research

Methods for using the software

Using the software ‘As-Is’ – Spring Constants
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MBE – BrDR Bedding Stiffness

 Requires modulus of subgrade reaction (pci)

 Engineering judgement needed

 Values from literature included, for example:
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Soil Range2

(pci)

Rating Values3

(pci)

Loose sand 15-60 30

Medium dense sand 35-290 115

Dense sand 230-460 290

Clayey medium dense sand 115-290 200



Using AASHTOWare BrDR For Research

Methods for using the software 

Using the regression Data

Common use – with RTU utility

Using it for other purposes

Little Data mining utility written using the BrDR 

regression data
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Using AASHTOWare BrDR For Research

Methods for using the software 

Using the regression Data

20



Using AASHTOWare BrDR For Research

Methods for using the software 

Using the regression Data
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Using AASHTOWare BrDR For Research

Methods for using the software 

Other possible uses of regression data

Comparing PS shear control options (App B, 

General…)

Changes in RF from one spec to another

Producing Graphs/Tables
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Using AASHTOWare BrDR For Research

Methods for using the software 

Modifying the Software

Shear capacity changes

Changes to Live Load Surcharge

23



MBE – R/C Box Culvert Shear

Implementation:
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+ Moment

- Moment

Shear

AASHTO Std

LRFD +M

LRFD –M

LRFD S>15 ft

Note: LRFD refers to AASHTO LRFD Bridge Design Specifications, 2nd Edition

Proposed 
–M 
Adjustment
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MBE – R/C Box Culvert Shear

Implementation:
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es =
ቀ
𝑀𝑢−𝑚𝑜𝑑

𝑑𝑣
+0.5 𝑁𝑢+ 𝑉𝑢

𝐸𝑠𝐴𝑠
5.7.3.4.2-4

𝑀𝑢−𝑚𝑜𝑑 = 𝑀𝑢

96 + 1.44 ∗ 𝑆𝑝𝑎𝑛

96 + 5.47 ∗ 𝑆𝑝𝑎𝑛



MBE – R/C Box Culvert Shear 26



LRFD - Lateral Live Load -

Recommendation

 Adopt ASTM approaching wheel load (new Article 
3.11.6.4.2)

∆p(hd) = 700/hd ≤ 800 psf

 Apply to full depth of culverts with less than 2 ft of 
cover

 Regression Test with current spec (applied evenly 
along the wall)
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LRFD - Lateral Live Load – BrR Regression 

Test
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Using AASHTOWare BrDR For Research

Methods for using the software 

Using existing BrR data sets from the states

2008 – collected 18,000 BrR bridges from the 

states

2019 – More than 80,000 BrR bridges have been 

input

Take advantage of this growing, untapped 

inventory
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Using AASHTOWare BrDR For Research

Conclusions

Thanks to AASHTOWare!

Continue AASHTO’s participation in research

Use BrR for parametric/regression studies

Review the effects of proposed changes before 

approval stage of specs

31


