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DESIGN

how many years of 
bridge design 
experience do you 
have?



LOAD RATING

how many years of 
bridge load rating 
experience do you 
have?



same basic equation



DESIGN LOAD RATING
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DESIGN LOAD RATING



LFR

LOAD RATING

LRFR



Permanent Load Factors



so, what is the difference?



vehicle certainty and frequency…



LRFR Live Load Factors



LRFR Live Load Factors



LRFR Live Load Factors



LRFR Live Load Factors



DESIGN LOAD RATING

72,000 lbs + Lane Load 
or

50,000 lbs+ Lane Load

Design Loads



LOAD RATING

Legal Loads
State & Federal agencies have 

identified vehicles that are legal to 
travel unrestricted.

If Legal Load rating factors are < 
1.0, then posting or restricting 

consideration is required.

Did you know Indiana Code allows 
for various commodities to exceed 

Federal Formula B by 10%?



Sample Bridge
016-91-06044 B
NBI 004280
• Steel
• Three Span Continuous
 (70’–87’–70’)
• Interior Beam
• LRFR LLD &  Impact
• Unfactored Loads
• Original Design Criteria

• Year Built = 1974
• HS20-44
• 1969 AASHO Spec
• Allowable Stress

LRFR  Rating Factors
• HL93 Des Inv = 1.696
• SU7  = 1.975 (Controlling 

Legal)
• EV3 = 2.235

Legal Loads
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Sample Bridge
020-76-03680 C
NBI 005590
• Steel
• Single Span (60’)
• Interior Beam
• LRFR LLD &  Impact
• Unfactored Loads
• Original Design Criteria

• Year Built = 1952
• H20-S16
• 1949 AASHO Spec
• Allowable Stress

LRFR  Rating Factors
• HL93 Des Inv = 1.556
• SU7  = 1.775 (Controlling 

Legal)
• EV3 = 1.996

Legal Loads
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LOAD RATING

Permit Loads
Indiana law states that drivers must 
obtain an oversize and/or overweight 
(OSOW) vehicle permit before 
traveling on Indiana roads if their 
vehicle exceeds:

• Height = 13’-6”
• Width = 8’-6”
• Length = 53’ (semi-tractor-semi-

trailer combination)
• Gross Vehicle Weight = 80,000 lbs 

(subject to axle weights)



Permit Loads

Crane, GVW = 218,250 lbs

Prestressed Beam, GVW = 294,000 lbs

Superload, GVW= 480,090 lbs

Common Permit, GVW =118,000 lbs



Permit Loads
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Sample Bridge
016-91-06044 B
NBI 004280



Permit Loads
Sample Bridge
020-76-03680 C
NBI 005590
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what is the heaviest load 
that has been permitted to 
travel in the State of 
Indiana?



1,577,500 lbs



Permit Issued on
Aug 1st, 2022

Siemens Energy Generator 
from Mexico to Gary, 
Indiana

012-64-02424 CWBL
012-64-05413 BWBL
012-45-10039
012-45-02751

1,577,500 lbs



once in place, a bridge will 
continue to be analyzed for 

the next 75 years.



the condition will change…



DESIGN LOAD RATING





load rating is required by law





rate each bridge



Rate Each Bridge



Rate Each Bridge



Rate Each Bridge

The minimum legal load rating factor 
is used by INDOT Bridge Asset Engineers to identify 
potential bridge deck overlay projects



Rate Each Bridge
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Rate Each Bridge

Steel Bridges
1675 Bridges

Avg. Age - 53 years

Prestressed Concrete 
Bridges

1677 Bridges
Avg. Age - 27 years

Reinforced Concrete 
Bridges

1294 Bridges
Avg. Age 44 years

Data: Indiana Department of Transportation



Data: Indiana Department of Transportation

Plain Reinforced 

Concrete Bridges
1294 Bridges

Avg Min CV Rating – 1.61

Steel Bridges
1675 Bridges

Avg Min CV Rating – 1.59

Prestressed Concrete 

Bridges
1677 Bridges

Avg Min CV Rating – 2.07

Rate Each Bridge



update load 
ratings when 
things change



Update Load Ratings When Things Change

prepare to update the things we know will change



Bridge designers request 
a load rating evaluation 
be performed during final 
stages of the design 
process.

5 per weekproactively prepare for the change we know

Update Load Ratings When Things Change



plan for coordination during construction - temporary bridges

Update Load Ratings When Things Change



Update Load Ratings When Things Change

prepare for the change that we know will happen quickly

INDOT Fabricator



Construction Change and CRI Plans uploaded into ERMS, as required per IDM 14-
1.02(07), will be available for Load Rating once construction is complete.

prepare for the change we know will happen.

Update Load Ratings When Things Change



finalize the change when construction is complete
6 per week

RSP 105-C-247

Update Load Ratings When Things Change



Critical Findings require 
immediate corrective 

action

1 per week

be prepared for the changes outside of our control

Update Load Ratings When Things Change



Friday, January 24th, 2025
I69 over SR 13

bridge strike



Friday, January 24th, 2025:  TMC notified INDOT Inspection at 8:39 am, that an oversize load struck the I69 
bridge over SB lanes of SR 13.  Impact caused large web tears and horizontal deflections to Beams #15 & 17.  

Asset 039050: I69-213-05321 CNBL

I69 over SR13 - Bridge Strike



Immediate Damage Assessment

Friday, January 24th, 2025

I69 over SR13 - Bridge Strike



Closed to Traffic
Open to Legal Loads

Open to Permits

Risk Assessment

I69 over SR13 - Bridge Strike
Friday, January 24th, 2025



Saturday, January 25th, 2025

Immediate Action

I69 over SR13 - Bridge Strike



Tuesday, January 28th, 2025

Onsite Pre-Bid Meeting

I69 over SR13 - Bridge Strike



Wednesday, January 29th, 2025

Load Rating for Restricted Travel

I69 over SR13 - Bridge Strike



Thursday, January 30th, 2025:  Bid Documents available

Friday, January 31st, 2025:  Emergency Letting

Wednesday, February 5th: Latest date for Notice to Proceed.  Lane restrictions remain 
in place.

Friday, February 21st:  Intermediate completion date for heat straightening on Beam 15 
and other repairs to Beam 15 and Beam 17. Upon completion of these repairs the 
Contractor will notify the Engineer, who will review the repairs and authorize the 
removal of the left shoulder and left lane restriction on I69 NB.  The permitted 
load restrictions will remain in place at this time.

Emergency Contract Timeline

I69 over SR13 - Bridge Strike



Remove Restriction

I69 over SR13 - Bridge Strike
Friday, February 21st, 2025



Friday, October 7th, 2022
I65 Columbus Gateway Arch

deterioration



I65 Columbus Gateway Arch - Deterioration

Asset 035520:  I65-068-07910



I65 Columbus Gateway Arch - Deterioration

“An estimate of somewhere between 5% to 15% section loss within the non-
grouted portions of hanger cables 6E, 6W, 7E & 7W”



I65 Columbus Gateway Arch - Deterioration
Review existing load rating
 Load rating date: 7/8/2020
 Controlling Legal Load rating
  SU7 = 1.00
 Controlling member

  Post Tensioned Deck
  Not Hanger Cable

Check Hanger Cable Rating Factor
 Controlling Legal Load Rating
  SU7 = 1.12



I65 Columbus Gateway Arch - Deterioration
• Immediate Action

• Create CARS Restriction limiting 
overweight permits to <200,000 lbs.

• Risk Assessment
• Restricting  and or slowing travel to one 

lane on I65 is dangerous.

• Address commerce
• Identify viable detour for overweight 

vehicles.
• Creating a CARS restriction, will cancel 

permits.

• Refine load rating model & evaluate 
options

• Determine if it is possible to 
measure/estimate section loss?

Immediate Action & Risk Assessment



how many overweight 
permits (>80,000 lbs) 
were cancelled on I65 
when the CARS restriction 
was created?



I65 Columbus Gateway Arch - Deterioration

LRFR legal 
ratings would 
require posting 
starting at 7.5% 
hanger section 
loss.



I65 Columbus Gateway Arch - Deterioration

Allowable Stress Load and Resistance Factor Rating 

Hanger Capacity = AstrandNstrand (45% GUTS)
(GUTS = Guaranteed Ultimate Tensile Strength)

Hanger Capacity = φRφCφSAstrandNstrand

NHI Course No 130096 



I65 Columbus Gateway Arch - Deterioration
Allowable Stress Load and Resistance Factor Rating 

ASR legal 
ratings 
would 
require 
posting 
starting at 
15% hanger 
section loss.

LRFR legal 
ratings 
would 
require 
posting 
starting at 
10% hanger 
section loss.



I65 Columbus Gateway Arch - Deterioration
• Finalize LRFR Load Ratings 

Assumptions
• Hanger Section Loss = 10%
• Cable Resistance Factor, φR = 0.65
• Dynamic Load Allowance, IM = 20%,

 INDOT Bridge Inspection confirmation of 
smoothness, minor surface deviations or 
depressions, MBE Table C6A.4.43-1

• Wearing surface, ꙋDW = 1.25, 
 Thickness is field measured, MBE 6A.2.2.3
• Consider striping with traffic shifted to median

• 2 - 12 ft lanes 
• 2 ft inside shoulder

• Design & construct temporary shoring tower 
under the structure along  SR46.

• Design & construct temporary hanger 
support system adjacent to the existing 
cables.

• Remove CARS Restrictions following 
temporary hanger support construction



0

20

40

60

80

100

120

140

160

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

2024 LOAD RATING WORKLOAD

In Service Condition

Condition Change

Construction Complete

New Design

Project Scoping

926 Bridges
16% of State 

Inventory



analyze routine 
and special permit 
loads for each 
bridge



Analyze Routine and Special Permit Loads



how many oversize 
overweight vehicles are 
permitted to travel on the  
state system each day?



All permit requests with GVW > 80,000 lbs are evaluated.

GVW < 200,000 lbs (~400,000 annually)
• Automated routing & approval
• Considers width, height and bridge load rating 

limitations

GVW ≥ 200,000 lbs (~1,200 annually)
• Automated routing considers width and height
• Permit Engineer performs manual review of Bridge 

Study
• List of all crossed bridges 
• Permit rating factors & corresponding travel 

restrictions

Analyze Routine and Special Permit Loads
~1,600 

permits 
per day



APPLICATIONS USED BY INDOT

Load Rating
Asset Inventory 

Inspection

Optimization

Oversize Overweight 
PermittingRoad Conditions

Geospatial 
Information System

Database Services



APPLICATIONS INFORM PERMITTING
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GVW > 200,000 lbs.

1123 Manual 
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Friday, October 11th, 2025
oversize overweight permit review

out of date bridge model



Overweight Manual Bridge Study Review
(GVW = 211,000 lbs)



Inspection, April 19, 2024

Inspection, April 27, 2023
Overweight Manual Bridge Study Review
(GVW = 211,000 lbs)



Initial Inspection, May 23, 2024



how many vehicles were 
permitted to cross this 
bridge between May 23rd  
and October 28th, 2024? 



questions?



thank you

Jennifer Hart
INDOT Bridge Evaluation
loadrating@indot.in.gov
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