
FLORIDA LOAD RATING
andrew.devault@dot.state.fl.us



FDOT safety message: adopt a road rage mantra. 

“This too shall pass” or 

“That vehicle too shall pass”



load rating - definition

Load rating analysis approximates safe 

carrying capacity for bridges, establishes 

posting restrictions, and estimates strength for 

permit routing. Such analysis directly supports the 

Department’s Mission, to “… provide a safe 

transportation system that ensures the mobility of 

people and goods, enhances economic 

prosperity, and preserves the quality of our 

environment and communities.” 



load rating - complete



example



• history

• inventory 

• rationale 

• BrR

• tips



HISTORY



12-07-1968
US19 NB over Anclote River



01-08-1969
Longboat Key



09-05-1969
Nobles Ferry - Suwannee River



1967 Silver River

1968 Federal Highway Act compels bridge inspection

1968 US19 over Anclote River, corrosion

1969 Longboat Key, pile cap shift

1969 Noble’s Ferry over Suwannee, overload

1971 National Bridge Inspection, Federal Aid System

1978 NBI, all public bridges over 20 feet in length

Florida funded an inspection and repair program



INVENTORY
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rating year
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8.6 billion

truck crossings per year

SELECT SUM(CASE WHEN ROADWAY.ON_UNDER='1' THEN 

ADTTOTAL*TRUCKPCT/100*365 
ELSE 0 END) As 'Annual_Truck_Crossings'

FROM dbo.BRIDGE BRIDGE, dbo.ROADWAY ROADWAY

WHERE (BRIDGE.BRKEY = ROADWAY.BRKEY AND  BRIDGE.BRKEY Not Like '%Q%' AND ROADWAY.ON_UNDER='1' AND 

BRIDGE.SERVTYPON IN ('1','4','5','6','7','8') AND BRIDGE.DISTRICT<>'09')

1/10 penny per

truck crossing 
is 9.6 million per year



RATIONALE
load rating – why do it?



TRIGGERS
(1) condition – inspections/widenings/rehabs

(2) posting

(3) permits, inferred ratings



CONDITION 
law, repairs, operations



CONDITION





POSTING



















Florida 

legals



AASHTO

legals



AASHTO

SHVs



legal 

trucks
FDOT

SUs



1961

Florida 

Statutes

https://library.law.fsu.edu/Digital-Collections/FLStatutes/docs/1961/1961TXXIIC317.pdf



SHVs OK

FDOT vs AASHTO



EVs
EV > SU4, limited to interstate & 1 mile access

https://www.fdot.gov/maintenance/LoadRating.shtm

Florida Bridge Classification for Emergency Vehicles



EVs



OSOW permits



OSOW permits



FL120 ~ 2.17/1.30∙HS20
routine permit reference truck



1.67∙HS20 w LFR IM

vs

FL120 w LRFR IM
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PAS
permit application system



PAS
output



SOFTWARE



BLRM 1995
methodology – LFR



BLRM 2006
methodology – LRFR/LFR



BLRM 2019
methodology – LRFR/LFR



LFR software – BARS & Virtis

after 2006 – Virtis by rule, not practice

before 2005, BARS was ubiquitous



software – anything goes



BENEFITS OF OPEN SOFTWARE POLICY

• Exciting

• Competitive
• Forces cross-checking

• Cheap for small firm one-offs 

• Can be cheaper the first time

• Highly-tuned templates (especially culverts, FSBs)

BENEFITS OF SPECIFYING SOFTWARE

• Consistent

• Reusable

• Checkable 

• Customizable
• Emergency response (assign damage and share)

• Competitive for Design and Construction, esp. DB

• Opportunities for freight and permitting 

• Competitive if import-export door is open to others



1985 BARS

2005 LRFD



2025 

BrR inputs



BLRM 2024
proposed



BrR! Why? 
This is from 2005, and it hasn’t gotten much better.



BrR - Cons

• Steep learning curve 

• Reports & graphics are poor

• Lacks elegance because it satisfies so many 

requirements (many states, many specifications, 

coupled with BrDr design, legacy interface), and 

chases too many structure types

• Users have too much faith in the software



BrR - Pros

• Open candor, about bugs

• Community support and checking with “Jira”

• Ubiquitous, with a portable skill set

• Assesses most structure types

• Spec check outputs are candid and verbose

• Keeps up with code

• Plays well with others (PG Super, permits)

• We own it, literally

• Know what you are getting

• Enhancements by democracy or dollars

• Research inventory – effects of proposed code 

changes, new laws, new trucks etc.

• Capable & correct, for prestress shear



BrR



PG Super
www.pgsuper.com/content/content/screen-shots



PG Super
www.pgsuper.com/content/content/screen-shots



BrR resources

BrR FDOT customization
https://www.fdot.gov/maintenance/LoadRating.shtm

AASHTOware BrR training examples
https://www.aashtowarebridge.com/bridge-rating-and-design/training/

Michigan Tech BrR training
https://www.loadrating.michiganltap.org/

BrR catalog
https://www.aashtoware.org/wp-content/uploads/2024/05/FY-2025-AASHTOWare-Catalog_web.pdf#page=32



TIPS



contacts
www.fdot.gov/maintenance/loadrating.shtm



summary  - BLRM factors and live load tables 
www.fdot.gov/maintenance/loadrating.shtm 



examples 
www.fdot.gov/maintenance/loadrating.shtm 



get good plans
• maintenance office

• standard indexes

• as-built plans

• district microfilm



for 40 ksi vs 60 ksi stirrups



From: Womble, Steve

Sent: Tuesday, July 20, 2010 1:49 PM
To: Pouliotte, Jeffrey

Cc: Ducher, Jean; Kerr, Richard; Deese, Gregory; Garcia, Jose

Subject: Prestressed beams; shear capacity 

Many years ago we did hundreds of load ratings on BARS, and most of those early analyses did not include shear ratings.  I think there were some problems with the program, or for other reasons (too far back now to recall), we routinely did not do the shear ratings.  But as you know, we’re in 

process of updating all of the ratings by either coming up with the BARS backup for old ratings, obtaining backup for existing ratings from consultants, or in many cases doing a “start to finish” updated rating.  We are routinely using Smart Bridge and Virtis, and are typically including a shear 
analysis, which brings me to the purpose of this note.  In many cases shear governs, and in some cases the drop in tons is si gnificant, and this has continued to concern us.  Typically we do not have site conditions that indicate problems in shear, so w e’ve continued to discuss the matter, such as the 
implications of a note found in most plans from the 1970s into the 1990s(?).  That note says, with regards to shear steel in the beams, “use grade 40 or grade 60.”   For a mid-80s bridge, and based on some discussion with your office, we today changed the shear steel strength to grade 60 (where 

that routine note is present), and the O.R. went from the high 40s to just over 60 tons, for a Cross Town Exwy bridge.  The Inventory Rating came out almost perfectly at 36 tons, the weight of the design truck, which is what we would ideally expect.   But I still had questions about older bridges such 
as the 70s decade, since we’ve seen very similar low shear rating results on many bridges from that period.

So, I called the FPCA earlier today, and was given a few Florida sources for precast concrete construction, and with that info I did some follow up.  I called Coreslab Structures in Tampa, and was directed to a former staff member that had recently retired, David L. Bracewell.  There is a nice article in 

the PCI Journal, Fall 2009, on David’s retirement, and here is the sum of that article:  “David L. Bracewell retired from Coreslab Structures, Inc., this summer 

after 50 years of service to the precast-prestressed industry.  Bracewell was chief engineer for Coreslab/Tampa since the plant was acquired in 1993.  He was continuously 

affiliated with this plant under various business names and ownerships since 1959.   Bracewell began his prestressed concrete  career with Florida Prestressed Concrete and Douglas Cone, the first PCI chairperson, in 1959.  In these early industry years Bracewell was involved in all phases of plant 
operations, primarily for piling, bridge girders, and railroad bridge slabs.”  

I had a good chat with David Bracewell, and his is still quite sharp, with a good recall.  On the question of the use of various grades of steel for prestressed 

beam construction, he said that in the late 1960s there was a shift from grade 40 to grade 60 for 

such beams, and he said that grade 60 was regularly used from then on, since if grade 40 was 

used, the precaster had to change the stirrup spacing.  In other words, the spacing in such plans 

was based on grade 60, and if a lower grade was used, a correction had to be made on the rebar 
spacing.  That said, I would like to suggest that we here (and others elsewhere?) begin routinely using grade 60 rebar in all of our pr estressed load ratings from 1968 (the earlier date David used) onward, and this will improve our Operating Ratings on a large number of 

prestressed bridges.  We typically check the BIR files for any indication of problems (i.e., shear cracks), and such problems are extremely rare (except for the Skyway trestle spans, as you are aware).   Jean, what do you think about including this issue in the next Load Rating Steering Committee 
meeting? 

best-available history



BLRM



Ultimate Demand Based Capacity (UDBC)



UDBC
• Unnecessary for yes/no pass/fail design, or where RF=1.0.

• No effect where ε ~ 0 or RF~1.0; otherwise, closer to RF=1.0.



• MCFT shear capacity is load dependent.

• Higher loads can reduce capacity.

• UDBC just matches the capacity to the load.



51 tons
FL120, γLL = 1.147

εeq.1.147∙60 tons = εresult 1.35∙60 tons

44 tons
FL120, γLL = 1.35

εeq.1.35∙60 tons > εresult 1.35∙44 tons

51 tons
FL102, γLL = 1.35

εeq.1.35∙51 tons = εresult 1.35∙51 tons



UDBC
(1) Report RFFL120 = 0.85 at γLL = 1.35; 0.85∙60=51 tons.
(2) Know non-UDBC MCFT RFshear > 1.00 is unconservative.

(3) BrR can perform UDBC natively



MBE C6A.5.8-1



QUESTIONS?

REQUESTS?
andrew.devault@dot.state.fl.us, 850-410-5531
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