Florida SU Load Posting Signs for AASHTO SHV-SU Trucks

Andrew DeVault, November July 1421, 2017


HISTORY

In 1974, Senate Bill 3934 endorsed the Bridge Formula for Interstate highways. 
https://www.fordlibrarymuseum.gov/library/document/0055/1668954.pdf

In 1982, the Surface Transportation Act of 1982 mandated the Bridge Formula for Interstate Highways.  
https://www.gpo.gov/fdsys/pkg/STATUTE-96/pdf/STATUTE-96-Pg2097.pdf

In 2007, NCHRP Report 575, “Legal Truck Loads and AASHTO Legal Loads for Posting,” showed that existing AASHTO legal loads inadequately characterize the loading imposed by specialized hauling vehicles (SHVs) that the Bridge Formula allows.  The report proposed several new legal trucks, the AASHTO SU4, SU5, SU6, and SU7.
http://www.trb.org/Publications/Blurbs/158703.aspx

On 11-15-2013, FHWA memorandum “Load Rating of Specialized Hauling Vehicles” required consideration of SHVs, unless State laws preclude SHV use, or existing State legal truck models envelope legally permissible SHVs.
https://www.fhwa.dot.gov/bridge/loadrating/131115.cfm
[bookmark: _GoBack]
In March 2014, FHWA report “Questions and Answers, Load Rating of Specialized Hauling Vehicles” provided numerous clarifications, among them that 23 CFR 658.17 imposes the Bridge Formula and its SHVs upon all Interstate highways. 
https://www.fhwa.dot.gov/bridge/loadrating/shv_qa.pdf

On 04-30-2014, FDOT’s Bryan Hubbard completed “Report on Florida's Compliance with AASHTO Specialized Hauling Vehicle Load Rating Requirements,” showing that the Florida SU4 envelopes all AASHTO SU trucks, excepting the AASHTO SU7 – which Florida law precludes.

On 12-10-2014, FDOT’s Thomas Beitelman completed “Specialized Hauling Vehicle Load Rating Requirements for Transverse Segmental Box Girder Sections,” an amendment to Hubbard’s report, that considered transverse loading in segmental box girders.

On 01-25-2017, FDOT’s Thomas Beitelman completed an additional report, “Specialized Hauling Vehicle Load Rating Requirements for Specialized Hauling Vehicle SU7,” that showed postings were adequate for all AASHTO SHVs among the Interstate and within 1  mile reasonable access, given bridge conditions at the time of the evaluation.

On 03-30-2017, FHWA’s Jeffrey Ger corresponded with Thomas Beitelman, outlining several recommendations.  This report responds to those recommendations.  

SUMMARY

This report uses parametric assessments to show that existing Florida load posting signs are sufficient for AASHTO SHV/SU trucks.  The report also provides a mechanism to ensure that future postings based upon Florida legal trucks will adequately restrict AASHTO SHV/SU trucks.  

Of the four AASHTO SU trucks, only the AASHTO SU7 meaningfully exceeds the Florida SU envelope, and the incidence of loaded AASHTO SU7 type trucks is rare, in Florida.  For practical off-interstate travel, an ASU7 requires a permit, and a search of the state permitting database found no 7‑axle straight trucks between 70 and 80 kips.  Furthermore, existing Florida SU posting restriction signs are generally conservative for AASHTO SU trucks, and the Florida SU envelope exceeds the AASHTO SU envelope for span lengths less than 50 feet, where incidences of weight restrictions predominate.  In fact, of the 648 bridges in Florida posted for load in June 2017, only 40 have span lengths that exceed 50 feet.  For longer spans, the AASHTO SU7 envelope does exceed the Florida SU envelope, and among shorter spans a diligent effort will find isolated cases where the Florida SU posting slightly overstates the AASHTO SU posting level.  However, the differences are acceptable, and Florida SU restrictions are sufficient for all AASHTO SU trucks on all spans.

Nevertheless, to reduce the possibility of SU7 overload, the following will be added to the 2018 Florida Bridge Load Rating Manual.  “In order to satisfy federal requirements regarding AASHTO SHV vehicles, for the circumstance where the analysis does recommend posting for C-Class combination trucks, but does not recommend posting for the SU-Class, post the SU-Class for 35 tons.  This provides a safe posting for AASHTO SU trucks.Additionally, for the rare circumstance where the analysis does recommend posting for C-Class combination trucks, but does not recommend posting for the SU-Class, post the SU-Class for 35 tons.”  Therefore, to remain unposted for the SU-Class, the structure must be sufficient for both the Florida SU4 and the Florida C5.  This reduces the potential AASHTO SU7 overstress to a maximum of 5%.  



PART 1 – COMPARE LIVE LOAD ENVELOPES

If the Bridge Load Rating Manual adopts, “for the rare circumstance where the analysis does recommend posting for C-Class combination trucks, but does not recommend posting for the SU-Class, post the SU-Class for 35 tons,” what will the maximum potential AASHTO SU7 overstress be?  5%.

REFERENCES 

The Florida Bridge Load Rating Manual (BLRM) describes Florida trucks
in its Appendix at “Florida Legal Loads.”  
http://www.fdot.gov/maintenance/STR/LR/FDOT_Load_Rating_Manual.pdf

The AASHTO Manual for Bridge Evaluation (MBE) 2nd Edition, describes AASHTO SU trucks at Appendix D6A.e.

METHOD AND NOMENCLATURE

Approximate the maximum live load effects for several spans on roller supports between 0 and 200 feet.  Neglect axles not contributing to the force under consideration, use one lane, and apply no dynamic impact.  Apply one truck throughout; neglect the special negative moment two-truck BLRM provisions at “LRFR Legal Load Combinations” (conservative, for AASHTO/FDOT comparison).  Compare maximum force effects using the following nomenclature.

SPANS	"1" means one span; "2" means two continuous equal-length spans
FT 		Span length in feet		
FSU2		Florida Single-Unit 2-axle truck
FSU3		Florida Single-Unit 3-axle truck
FSU4		Florida Single-Unit 4-axle truck
FC5		Florida Combination 5-axle truck 
ASU4		AASHTO Single-Unit 4-axle truck
ASU5		AASHTO Single-Unit 5-axle truck
ASU6		AASHTO Single-Unit 6-axle truck
ASU7		AASHTO Single-Unit 7-axle truck

ASU/FSU	= (AASHTO SU) / (Florida SU) = envelope ratio

= [image: ]
 
ASU7/FL	= potential ASU7 overstress, with Florida posting procedure

		= [image: ]



PART 2 – ASSESS EXISTING SU POSTING SIGNS

Should existing Florida Single Unit (SU) posting signs be revised, to account for the possibility of AASHTO SU trucks?  No.  Florida SU trucks are more compact than AASHTO SU trucks, typically induce more conservative posting levels, and existing SU posting signs need not be revised. 

METHOD

1. Develop simple-span live load tables for all Florida and AASHTO SU trucks.   
2. Given a Florida SU posting, infer the equivalent AASHTO SU posting. 
3. Do this for 1280 instances (20 span lengths ∙ 8 posting levels ∙ 4 AASHTO SU trucks ∙ 2 loadings, moment and shear), and highlight the worst cases. 

An abbreviated summary of the method and its nomenclature follows.  
SU		Single Unit
SU_Post	Existing Florida SU Posting Sign
ASU_Post	Equivalent AASHTO SU Posting Sign, selected AASHTO SU truck
LLFSU2	Live Load, 17 ton Florida SU 2-axle truck
LLFSU3	Live Load, 33 ton Florida SU 3-axle truck
LLFSU4	Live Load, 35 ton Florida SU 4-axle truck
LLASU		Live Load, selected AASHTO SU truck
GVWASU	Gross Vehicle Weight, selected AASHTO SU truck
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