
MnDOT’s Refined Shear Rating 
Method Confirms Bridge Strengths
What Was the Need?
One way to assess the safety of a bridge is to evaluate its 
load rating—the ability of bridge components like con-
crete girders to safely bear vehicles of certain weights. 
MnDOT uses load ratings to evaluate commercial traffic 
routes for overweight vehicle permits by issuing permits 
for routes that include bridges of sufficient load rating to 
safely bear the commercial vehicle’s weight. 

In 2010, the American Association of State Highway and 
Transportation Officials (AASHTO) Manual for Bridge 
Evaluation updated the method for assessing shear in 
prestressed concrete bridges. Using this new method, 
MnDOT found lower than desirable shear ratings of some 
prestressed concrete girder bridges, particularly those 
designed using 1979 and earlier AASHTO provisions. Even 
prestressed concrete girder bridges that showed no signs 
of distress under normal traffic conditions were found to 
have low shear ratings using AASHTO’s new shear stan-
dards.

The 2016 MnDOT shear distribution study developed a refined method for calculating 
the live load distribution factor and a screening tool for selecting bridges to which the 
refined method could be applied. This new method was tested on a small number of 
bridges in the field, and the results were compared to findings from lab tests. It was 
applied to six existing structures and yielded improved shear ratings when compared 
with those calculated using the current AASHTO requirements. However, MnDOT has 
522 concrete bridges in its inventory with insufficient shear ratings based on AASHTO’s 
current method.  

What Was Our Goal?
The goal of this project was to implement the refined live load shear distribution factor 
on MnDOT’s shear-deficient bridges to determine if these bridges meet shear standards 
based on the new method or if they require repair, replacement or special permitting 
restrictions.     

How Did We Do It?
Researchers screened the inventory of 522 shear-deficient bridges by calculating stiff-
ness ratios for each structure, as recommended by the 2016 study. Of these bridges, 127 
showed a stiffness ratio below 1.5 for the governing girder spans, suggesting potential 
for improved shear rating using the MnDOT refined method. From these candidates, the 
team selected 50 bridges that featured structures with cross sections meeting the criteria 
established in the 2016 study. The team selected these bridges because they offered the 
most reliable comparisons between the refined method and the AASHTO method.

Using methods from the 2016 MnDOT study, researchers created finite-element models 
that included girder and deck properties for each of the candidate bridges. Then they 
drove an HL-93 design truck onto the bridge, positioned its axles to maximize shear 
force on the governing bridge girder span and calculated load responses at the girder 
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ends. Refined live load shear distribution factors were generated for 53 unique spans of 
the 50 bridges. These new distribution factors were compared to results from the 
AASHTO method.

What Did We Learn?
In general, ratings of the selected spans calculated using current AASHTO methods 
were lower than those calculated using the refined methods. Only 13 of the 53 govern-
ing girder spans met shear requirements using current AASHTO methods; the MnDOT 
refined method identified 38 that offered adequate shear performance. 

On average, MnDOT’s refined shear load distribution factor assessment method offered 
16 percent improvement in shear rating. If the AASHTO code, for example, showed the 
bridge girder could carry a 35-ton truck, the refined method improved that rating to 
show the bridge girder could carry a truck weighing over 40 tons. The MnDOT refined 
method, using bridge specific stiffness parameters, produces more accurate results and 
higher shear ratings. 

Researchers compared the cost of re-rating bridges with the cost of repairing shear-
deficient beams with carbon reinforced polymer wrap to improve shear rating to the 
required level. Re-rating the bridges with the refined method will result in a 66 percent 
cost saving per bridge, an average of about $68,000 per bridge span. 

What’s Next?
MnDOT now knows that 15 of the governing girders at the 50 bridges fail to meet shear 
requirements. The MnDOT Bridge Office may wish to recalculate the shear load rating 
factor of the remaining 77 bridges in the group of 127 that showed eligible stiffness 
ratios. Those that still fail to meet minimum shear requirements, as well as the 15 
governing girder spans identified with shear deficiency, can be addressed individually 
with repair strategies, replacement plans and permitting action.

Produced by CTC & Associates for: 
Minnesota Department  

of Transportation 
Research Services & Library 

MS 330, First Floor 
395 John Ireland Blvd. 

St. Paul, MN  55155-1899
651-366-3780  

www.mndot.gov/research This Research Summary pertains to Report 2017-48, “Implementation of a Refined Shear Rating 
Methodology for Prestressed Concrete Girder Bridges,” published December 2017. The full report 
can be accessed at mndot.gov/research/reports/2017/201748.pdf. 

In 2010, AASHTO reconfigured its shear load distribution calculation. Older bridges, 
even those with no visible shear problems, may not meet the updated standards 
unless MnDOT’s new refined method for measuring shear is used.

“This innovative method 
goes beyond using the 
standard process from 
AASHTO’s specs to using 
a refined method to get 
more accuracy. It really 
helps us manage bridge 
performance.”

—Yihong Gao,
Bridge Rating Engineer, 
MnDOT Bridge Office

“MnDOT is at the forefront 
of this work. In the old 
AASHTO method, engineers 
didn’t know a lot about 
prestressed concrete 
girders, and they made 
some assumptions that 
turned out to not be so 
conservative.”

—Jamison Beisswenger,
Principal, SRF Consulting 
Group, Inc.
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