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3-1.0  INTRODUCTION 
 
The primary purpose of this part of the manual is to establish a uniform policy of load 
rating procedures and standards for the posting of bridges within the state of Indiana. 
This will ensure every bridge is rated as to its safe load-carrying capacity. Bridges are to 
be load rated as per the guidelines in the AASHTO Manual of Bridge Evaluation (MBE) 
2nd Edition with interim revisions up to the current year.  
 
Refer to Section 3-10.0 for posting requirements. 
 
This part of the manual is a reference tool for rating bridges. It outlines guidelines and 
procedures for load rating and the documentation required. Although this is intended to 
be used for the load rating of bridges, many of the processes and procedures can be 
applied to small structures not classified by 23CFR650 as a bridge. 
 
 
3-2.0  REFERENCE MATERIAL 
 
These references set forth procedures to be used in the load rating of bridges. Persons 
involved with load rating of bridges must be knowledgeable of these references. The 
information in this Bridge Inspection Manual supplements the information in these 
references. 
CFR 650C, National Bridge Inspection Standards, Federal Register Vol. 69 No. 239,  

14 December 2004, http://www.fhwa.dot.gov/bridge/nbis.htm 

 

49 CFR 213, Appendix C, Statement of Agency Policy on the Safety of Railroad 
Bridges, Federal Register Vol. 74 No. 8, 13 January 2009, 
http://www.fra.dot.gov/downloads/safety/SafetyRRBridges2009.pdf 

 

23 CFR Ch. 650.313, Code of Federal Regulations 23 CFR Ch. I (4–1–11 Edition) 

 

MBE-2, 2011 with all interim revisions including 2016, AASHTO 

 

Bridge rating BrR, AASHTOWare at https://aashto.mbakercorp.com/Pages/default.aspx 

 

http://www.fhwa.dot.gov/bridge/nbis.htm
http://www.fra.dot.gov/downloads/safety/SafetyRRBridges2009.pdf
https://aashto.mbakercorp.com/Pages/default.aspx
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FHWA-IF-09-014, Load Rating Guidance and Examples for Bolted and Riveted Gusset 
Plates InTruss Bridges, February 2009, 
http://bridges.transportation.org/Documents/FHWA-IF-09-014 
LoadRatingGuidanceandExamplesforGussetsFebruary2009rev3.pdf 

 

FHWA-PD-96-001, Recording and Coding Guide for the Structure Inventory and 
Appraisal of the Nation’s Bridges, December 1995, with Errata Sheet, December 
2003, Federal Highway Administration Office of Engineering, Bridge Division, 
Bridge Management Branch,  
Washington, DC 20590, http://www.fhwa.dot.gov/bridge/bripub.htm 

 

FHWA-TA-5140.29, Load-carrying Capacity Considerations of Gusset Plates in Non-
load-redundant Steel Truss Bridges, 15 January, 2008, 
http://www.fhwa.dot.gov/bridge/t514029.cfm 

 

HB-17, Standard Specifications for Highway Bridges, 17th Edition, 2002, American 
Association of State Highway and Transportation Officials, 444 N. Capitol Street, 
N.W., Suite 249,  
Washington, DC 20001, 
https://bookstore.transportation.org/item_details.aspx?ID=51  

 

Indiana Code, Indiana General Assembly, 2009, http://www.in.gov/legislative/ic/code/ 

 

Indiana Design Manual 2009, Indiana Department of Transportation (INDOT), 
http://www.in.gov/dot/div/contracts/standards/dm/english/index.html 

 

Indiana Manual of Uniform Traffic Control Devices for Streets and Highways, 2008 
Edition http://www.in.gov/dot/div/contracts/design/mutcd/mutcd.html 

 

LRFDUS-5, AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 5th 
Edition, 2010, American Association of State Highway and Transportation 
Officials, 444 N. Capitol Street, N.W., Suite 249, Washington, DC 20001, 
https://bookstore.transportation.org/item_details.aspx?ID=1560 

http://www.fhwa.dot.gov/bridge/bripub.htm
https://bookstore.transportation.org/item_details.aspx?ID=51
http://www.in.gov/legislative/ic/code/
http://www.in.gov/dot/div/contracts/standards/dm/english/index.html
https://bookstore.transportation.org/item_details.aspx?ID=1560
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MBE-1, The Manual for Bridge Evaluation, 2nd Edition, 2011 WITH up to 2016 Interim 
Revisions, American Association of State Highway and Transportation Officials, 
444 N. Capitol Street, N.W., Suite 249, Washington, DC 20001, 
https://bookstore.transportation.org/item_details.aspx?ID=1343 

 

Manual on Uniform Traffic Control Devices for Streets and Highways, 2009 Edition; 
Federal Highway Administration (FHWA), 
http://mutcd.fhwa.dot.gov/pdfs/2009/pdf_index.htm 

 
 
3-3.0  LOAD RATING POLICY STATEMENT 
 

All state, county, toll road, and local agency bridges shall have a load rating performed 
in accordance with AASHTO MBE 2.0 and this manual. The Inspection Team Leader 
shall be responsible for ensuring that the Load Rating Team Leader has performed the 
load rating based on the current findings, and that they are developed in a timely 
fashion. Inspection Consultants may obtain the existing load ratings from the previous 
Inspection Consultant. It is the responsibility of the Inspection Team Leader to review, 
or have reviewed the previous load rating and verify the thoroughness and accuracy of 
the load rating. By re-using the existing load rating, the Inspection Team Leader accepts 
the responsibility and liability for the load rating and relieves the liability of the load 
rating from the previous Inspection Consultant. 
 
This policy will be reviewed periodically as its implementation is assessed. 
 
 

3-4.0  DEFINITIONS 
 
Bridge: Bridges are defined by the National Bridge Inspection Standards (NBIS) 
published in the Code of Federal Regulations (23 CFR 650 Subpart C). See Part 1, 
Chapter 2 Section 2.2 for details. Small structures with spans less than or equal to 20 
feet should be load rated using the same basic procedures set forth in this manual. 

Load Rating Team Leader: The qualifications and responsibilities of the Load Rating 
Team Leader are defined in Part 1, Chapter 3, Section 2.4. The Load Rating Team 
Leader should use sound engineering judgment when completing load ratings and when 

https://bookstore.transportation.org/item_details.aspx?ID=1343
http://mutcd.fhwa.dot.gov/pdfs/2009/pdf_index.htm


BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 
 

 
Page 8  INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) 
   

using the provisions of this manual. The Load Rating Team Leader is responsible for 
completing quality control of the load ratings and the data that is submitted to the 
Indiana Department of Transportation (INDOT) for the National Bridge Inventory (NBI). 

Load Rating Levels: Bridges are load rated to determine the safe live load capacity. 
Bridges are rated at two different load levels referred to as “Inventory” and “Operating.” 
Additionally, bridges are rated to determine posting requirements. 

Inventory Level: The inventory rating level generally corresponds to the customary 
design level of stresses, but reflects the existing bridge and material conditions with 
regard to deterioration and loss of section. Load ratings based on the inventory level 
allow comparisons with the capacity for new bridges and, therefore, determine a live 
load which can safely utilize an existing bridge for an indefinite period of time. This 
approximates the design load level. 

Operating Level: Load ratings based on the operating rating level generally describe 
the maximum permissible live load to which the bridge may be subjected. This is the 
overload permit maximum. Routine application of live loads at or near the operating 
level may shorten the life of the bridge. 

Posting Level: Posting level is a load capacity selected by the governing agency for 
load posting bridges. 

Allowable Stress (AS): This method compares un-factored load stresses to an 
allowable stress for a given material. 

Load Factor (LF): This method compares factored load effects and stresses to the 
strength of a member of a given material, which typically is less than the material’s 
strength limit. 

Load and Resistance Factor Rating (LRFR): This method compares factored load 
effects to the resistance of a member of a given material. 

Design Load Rating Check:  A load rating performed at Stage 3 in the plan 
development of newly designed or rehabilitated bridges for the design live loads 
specified in the design plans. 

Current Load Rating Check:  A load rating performed for a variety of state-specific 
rating vehicles to encompass all force effects from legal loads on an existing bridge that 
reflects the current condition of all primary structural components.    
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3-5.0 ROLES AND RESPONSIBILITIES 
 
3-5.01  Bridge Owners 
 

Bridge owners in Indiana include the state, counties, toll roads, other local agencies, 
and private firms owning bridges open to public traffic without restriction. For bridges 
within their authority, bridge owners are responsible for the following items: 

 

1. Ensuring all bridges within their jurisdiction are load rated 

2. Ensuring new bridges are load-rated prior to opening to public traffic 

3. Quality control of the load ratings 

4. Maintaining complete bridge records in the bridge file 

5. Properly posting bridges, as required. 

 

Bridge owners and their Inspection Consultants are responsible for determining when a 
bridge must be re-rated in conjunction with these requirements. Bridge owners shall 
load a copy of the load rating summary in the Central Database and ensure a copy is in 
the official bridge file. The load rating summary requirements are discussed in Section 
3-9.0. 

 

3-5.02  Indiana Department of Transportation 
 
The Indiana Department of Transportation (INDOT) is responsible for ensuring bridge 
owners are in compliance with the National Bridge Inspection Standards (NBIS) as 
given in CFR 650 Subpart C, Bridges, Structures, and Hydraulics. The Federal Highway 
Administration (FHWA) mandates that inventory and operating ratings be reported by 
INDOT yearly as part of the National Bridge Inventory (NBI). 

 

3-5.03  Consultants Performing Ratings 
 

Inspection Consultants are responsible for being familiar with the State Bridge 
Inspection Program policies and procedures. Inspection Consultants performing load 
ratings are responsible for the quality control of their work, checking both accuracy and 
completeness. 
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Inspection Consultants are prequalified by INDOT to load-rate state-owned bridges and 
bridges being inspected using federal funds. This includes most county, toll road, and 
local agency bridges. Prequalification requirements are as follows: 

 

1. Have at least one Registered Professional Engineer, licensed in the state of 
Indiana, qualified to oversee, review, and certify all load capacity ratings 
performed by that firm. 

2. Have a load capacity rating program or method that produces all load rating 
results required by the federal regulations and INDOT. See Section 6 for 
details on requirements for software. As a minimum, this must check 
moments and shear. All calculations must be performed by an engineer or 
engineering intern (EI) and must be reviewed by a professional engineer 
(PE). 

 
 
3-6.0 PROCEDURE 
 
3-6.01  Requirements 
 

All load rating requests shall be made using the request form available on the editable 
forms page through coordinator 8. A copy of the request email with the Load Rating 
request form shall be sent to the Central Office Load Rating Engineer through 
coordinator 8.  

AASHTO Manual of Bridge Evaluation (MBE) guidelines along with specific state 
guidelines shall be utilized to load rate bridges. 

      Federal bridge inspection regulations require that a bridge load capacity rating be 
performed for each bridge carrying vehicular traffic. A number of rating vehicles and 
rating methods have been identified by the Federal Highway Administration (FHWA) 
and the Indiana Department of Transportation (INDOT) as being required in order to 
meet federal regulations. Since July 2004, INDOT has required that  
state-owned bridges be load-rated in the design stage, as well as after being placed in 
service. Unless otherwise approved by the State Bridge Inspection Program Manager, 
AASHTOWare Bridge Rating or BrR shall be used. If other software is utilized, it shall 
be fully compliant to the latest MBE and approved by the State Load Rating Engineer.  If 
BrR cannot be used to load rate a bridge, other software such as CANDE (arch 
underfill), Smartculvert (for Conspan type arches), MIDAS/CSI Bridge for FEM and 
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Consplice for post-tensioned slab structures can be used. The load rating summary 
shall be furnished to Central Office Load Rating for review and approval.  The xml file 
shall be submitted for inclusion in the State bridge file database.  

New bridges and those with total superstructure replacement are to be rated using the 
LRFR methodology during the design load rating check. The load rating factor for the 
design load rating shall be greater than 1.06. Bridges designed using LRFD shall be 
evaluated for rating and posting using the LRFR provisions of the MBE. As directed by 
the MBE, both tandem and lane loads will also be utilized to perform load ratings. The 
rating analysis shall include HL93; all AASHTO legal loads (Type 3, Type 3S2, Type 3-
3) and SHVs (see figure 3:7-12); and any Indiana legal load and Alternate Military load 
identified on Figure 3:7-2 for the route being analyzed.  

For P3 or Design Build projects the bridge shall be checked for load rating at the final 
design stage by the designer as a part of the contractual process and the rating 
summary will furnished by the designer to Central Office Load Rating Engineer for 
review and approval and update of BIAS bridge file. 

Bridges designed using LFD or ASD shall be evaluated for rating and posting during a 
current load rating check using the LFR provisions of the MBE. Bridges designed using 
LRFD shall be evaluated for rating and posting during a current load rating check using 
the LRFR provisions of the MBE. The rating analysis shall include H20, HS20, HS25, 
HL93, all AASHTO legal loads (Type 3, Type 3S2,Type 3-3) and SHVs; and any Indiana 
legal load and Alternate Military load identified on Figure 3:7-12 for the route being 
analyzed. For those route identified on Figure 3:1-12, the rating analysis shall also 
include the super load rating vehicles.  The ratings for super load rating vehicles will 
serve as a check for the Permit Engineer.  

Deterioration ratings, rehabilitation ratings, overlays, and re-ratings due to triggers are 
included in the current ratings. 

Assigned Load Ratings as defined by sections C6A.1.1 and C6B.1 of the MBE shall not 
be used 

Other analyses, such as fatigue and fracture analysis or bridge load testing, should be 
left to the discretion of the owner at this time. 

 
3-6.02  Frequency of Load Ratings 
 

The following is a non-inclusive list of possible conditions that may trigger the need for 
performing a load rating check: 
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1. All new bridge or superstructure replacements shall be rated within 90 days of 
opening the bridge to traffic. 

2. The Indiana Design Manual requires that the load rating for state owned bridges 
shall be performed by INDOT’s Central Office Load Rating Engineer within 30 
days of receipt of INDOT Stage 3 Review Submission, with analysis results 
available to the designer prior to the final tracings submission. 

3. When significant deterioration or damage is noted during an inspection, resulting 
in a National Bridge Inspection Inventory (NBI) rating of 4 or less for any primary 
superstructure member, the Inspection Team Leader shall immediately notify the 
Load Rating Team Leader.  Special attention is required to capture dimensional 
details and section loss information during the inspection.  The report shall 
include sketches showing details of section loss including dimensions, location of 
the section and relevant photographs. NDT tools may be used to provide detailed 
measurements. 

4. Critical Finding by a bridge inspection team 

5. A bridge shall be re-load-rated when it is reconstructed, repaired, or overlaid in a 
manner that would affect the existing load rating. 

6. Utility additions. 

7. Substructures shall be analyzed when they have a National Bridge Inspection 
Inventory (NBI) rating 3 or below. 

 
3-6.03  Assumptions 
 

Due to the wide variety of structural materials available, the number of bridge types, and 
the variations in the quality and strength of the materials, assumptions have to be made 
in order to efficiently analyze bridges. These assumptions consider the policies and 
procedures with which the bridges were designed, the recommendations published by 
AASHTO MBE, and INDOT policies. 

In case of bridges with unknown structural components where details, plans are not 
available such as reinforcement or field measurements are not possible, engineering 
judgment may be used for concrete bridges (MBE 6.1.4). A field inspection of the bridge 
by a qualified inspector and evaluation by a qualified professional engineer is sufficient 
to establish an approximate load rating based on rational criteria. The criteria 
established are a) There are no plans or details available b) It is a concrete 
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superstructure c) The condition rating is at least 6 and there is no change in its condition 
from the previous inspection d) The physical inspection reveals that the bridge has been 
carrying normal traffic without distress due to live load e) It is evaluated and signed as 
well as sealed by a qualified PE (ATL-S) or a Load Rating Engineer (PE). A sample 
document is shown in Figure 3:6-4. 

For bridge types, materials, and analysis methods not dealt with in this manual, please 
contact   Load Rating Engineer, Central Office or the Bridge Inspection Manager, 
Central Office INDOT for assistance. 

 
3-6.04  Conditions 
 
The safe load capacity of a bridge is to be based on existing structural conditions. 
Bridges with design plans and/or as-built plans with deterioration, or those where 
structural elements can be measured to determine structural capacity, should be load-
rated using AASHTOWare Bridge Rating (BrR) except as noted in Section 6.3. All 
superstructure members should be checked for moment, shear, and where applicable, 
axial loading. Deck elements, substructure elements, and under-fill structures, such as 
pipes and boxes, should have their load capacities calculated or assessed in a 
systematic manner, especially when condition ratings indicate that there may be a 
structural capacity concern. 

Although plans may indicate a bridge was designed for future load case possibilities, the 
bridge should be rated for the actual conditions. For example, if the plans state the 
bridge was designed for a load of 15 pounds per square foot for stay-in-place forms, the 
load should not be applied to the load rating model unless stay-in-place forms have 
been visually identified during the inspection. 

 
3-6.05  Quality Control and Quality Assurance 
 
A number of bridges shall have their load ratings reviewed in detail each year to ensure 
the accuracy and consistency of bridge inspections and bridge inspection reports. Part 2 
of this manual discusses the load rating quality control and quality assurance review 
processes. 

In-house quality control should verify load rating computations and their consistency. All 
assumptions, and documentation of such, should be verified. This includes checking 
that any rehabilitation or deterioration of the structural members has been included. 

QC/QA form shall be submitted with all load ratings.  See Figure 3-6.1 QC/QA Form 
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Figure 3-6.1 QC/QA Form 
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3-6.06  Procedure 
 
Load Rating Equations 

Bridges rated using LRFR shall use the basic rating equation 6A.4.2.1-1 

Bridges rated using LFR shall use the rating equation 6B.4.1-1 

While rating for LRFR for the Design Check, MBE advocates that the HL93 Inventory 
rating is greater than 1 and no further check for legal loads in necessary. The MBE also 
advocates that in no case shall the operating rating for a live load be less than 1.0. 
However, in Indiana the Design Loading as well as legal loads are rated to investigate 
the most critical load governing the rating for both inventory and operating. Rating 
factors are evaluated for Inventory and operating for all legal loads and the vehicle most 
critical rating load shall be considered for posting. While rating for LFR, the procedure is 
the same except the design vehicle is usually HS20. Posting procedure is described in 
detail in Section 3-10. 

Load Factor Method 

All bridge structures designed utilizing LFD or ASD shall be load rated using LFR as 
described in MBE Section 6B.  

The procedure is illustrated in Figure 3-6.2 Load Rating Flow Chart (LRFR and LFR) 

Figure 3-6.4 contains a sample engineering judgment justification. 
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 Figure 3-6.2 Load Rating Flow Chart (LRFR and LFR) 

R12-1 SINGLE SIGN 

 Load Rating Check at Design Stage for Design Load (HL93 (LRFR) or HS20 

(LFR) 

Compute:  Rating Factor Inventory (RF Inventory) HL93 or HS20  

If RF (Inventory) < 1.06 (New Bridge)  (Modify Design) 

 

Perform Load Rating Check for vehicles as shown in Figure 3:7-12 

For Built Bridges (Current condition): 

If Design Load Rating Factor Inventory for LRFR or LFR <1.0 

 Or AASHTO legal loads, SHV’s (Operating level) is < 1.0 

 

Options: 

Restrict useable lane or shoulder 

Impose one lane traffic with signals 

Refined Analysis for complex bridges 

Perform Load Testing 

Restrict permit vehicles if applicable 

Repair or Replace superstructure 
 

Initiate Posting (MBE 6A.4.2 for LRFR or 6B.4 for LFR) 

Check Type of Posting Sign 

Options 

R12-1 : Single Weight Limit 

     

  

Post Bridge per load posting 

memo  

Use R12-1 sign 

Post Bridge in tons for governing 

vehicle   

Use R12-5 sign 

(RF)   > 1.0 

(RF Inventory/Operating )  < 1.0 

R12-5 SILHOUETTE SIGN 

(RF Operating )  < 1.0 

(RF)   > 1.0 

No Restrictive Posting 

 

Evaluate Permit Loads as required 



BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 

 
INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) Page 17 
 

 
Figure 3-6.4 Sample Engineering Judgment Justification Document 



BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 
 

 
Page 18  INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) 
   

3-7.0  VEHICLES 
 

Load ratings are to be reported to the National Bridge Inventory (NBI) annually. For 
bridges designed using LRFD using HL-93 loading, load ratings are to be computed and 
reported as rating factor and must indicate the rating method used. Ratings shall be 
based on LRFR methods using HL-93 vehicular live load consisting of the design truck 
or design tandem and the design lane load.  
 
Bridges designed using Allowable Stress Design shall have the load rating performed 
using the LFR method.  For bridges designed using Allowable Stress Design (ASD) or 
Load Factor Design (LFD), load ratings are to be computed and reported in tons and 
must indicate the rating method used. Rating factors shall be based on LRFR methods 
using HL-93 loading or LFR methods based on the HS-20 vehicle. Bridges designed 
using LFD, and being rehabilitated, should be load-rated for the AASHTO LFD design 
vehicles. If the entire superstructure is replaced, the bridge shall be load rated using the 
LRFR method.  Load ratings and respective locations should be entered into the Central 
Database for the vehicles shown in Figure 3-7.12. 
 
3-7.01  Legal Loads 
 
Load limits restrict how much weight can be carried on an axle, a single tire, a pair of 
tires, and on the vehicle or vehicle combination in total. Load limits are necessary for 
protecting bridges from structural weakening or fatigue, preventing unsafe conditions, 
and the early replacement of bridges. 
 
Vehicles meeting Indiana Code Article 20, Size and Weight Restrictions, are considered 
legal loads and should be able to use any highway or bridge within the state (see 
Appendix A). Some routes, and many bridges, must be posted to protect them from 
possible damage. A posted bridge may restrict a legal load from use. Indiana legal 
loads are loads that are less than or equal to 80,000 lbs and subject to dimensional 
restrictions defined by IC-9-20-3. 
 
AASHTO legal loads as shown in Figure 3-7.10 shall be utilized to perform a legal load 
rating check.  See Figure 3-6.2 for procedure. 
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3-7.02  Standard AASHTO Vehicles 
 

The following standard AASHTO vehicles are used in load rating structures: 

1. H20-44 Truck/Lane 

2. HS20-44 Truck/Lane 

3. HS25 Truck/Lane 

4. Fatigue Truck 

5. HL-93 Design Truck 

6. HL-93 Design Tandem 

7. HL-93 Design Truck Pair 
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Figure 3-7.1 AASHTO H-20 and HS-20 Loads 
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Figure 3-7.2 AASHTO HS-25 and Alternate Military Loading 
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Figure 3-7.3 AASHTO Fatigue and HL-93 Loads 
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3-7.03  Special Route Vehicles 
 

Special Route Vehicles are identified in the Indiana Code and can change annually 
depending on state legislature. 
 
1. The Alternate Military Loading should be applied for any route falling on the 

National Highway System (NHS) and for bridges falling within military 
installations and reserve areas (STRAHNET). 

2. In addition to the legal loads, the Indiana Toll Road live load (Heavy Duty 
Highway) should apply to each state highway bridge located within 15 miles of an 
Indiana Toll Road entrance or exit. A single truck with the design lane load 
should be used in each design lane. Factors for multiple presence and dynamic 
load allowance should be the same as those used for regular design trucks and 
per MBE. The Toll Road Truck configuration is shown in Figure 3-7.4. 

3. In addition to the legal loads, the Michigan Truck Train live load (Extra-Heavy-
Duty Highway) should apply to each bridge located on the Indiana Extra Heavy 
Duty Highway system. A single truck with design lane load should be limited to 
one design lane located to cause extreme force effects, while the other design 
lanes are occupied by regular design loads. Factors for multiple presence and 
dynamic load allowance should be the same as those used for regular design 
trucks. The truck configurations are shown in Figure 3-7.5 thru Figure 3-7.8. 
Figure 3-7.6 shows the Extra Heavy Duty Highway routes. 

4. There are two additional types of truck configurations that operate on Indiana 
highways. They are Michigan truck #5 and #8 and toll road trucks 89.4K and 
90K. The Michigan trucks operate on specified extra heavy duty highways as 
listed in Figure 3-7.5 thru Figure 3-7.8 (Ref IC 9-20-5-3 and IC 9-20-5-4) and the 
toll road trucks operate in the defined toll road corridor. All bridges falling in the 
above corridor and within 15 miles of a toll road exit are to be load rated for toll 
road trucks. Indiana issues route specific single trip permits. There are no 
specific routine annualized permits that can operate anywhere at any time. The 
Michigan truck #5 and #8 as well as toll road trucks 89.4K, 90K and 126 K permit 
load ratings are available for related bridges as they are load rated routinely. 
There may be bridges that fall within the 15 mile zone of a toll road and an extra 
heavy duty highway. These bridges shall be load rated for both toll road and 
Michigan Trucks #5 and #8 in addition to the loads specified in Figure 3-7.12 
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Permit loadings: There are five special superloads permit vehicle configurations that are 
used to perform load ratings shown Figures 3-7.7 and 3-7.8. All state bridges and 
applicable Toll Roads, Extra Heavy Duty Highways and any special local bridges that 
may have such permit loads plying shall be load rated for operating rating values and 
forms a reference for the Permit Analysis by the Permit Engineer. 

For reporting National Bridge Inventory Data, See FHWA Coding Guide and NBI      
Memorandum.  
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Figure 3-7.4 Toll Road Truck Loads 
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Figure 3-7.5 Michigan Train Truck Loads 
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Figure 3-7.6 Indiana Extra-Heavy Duty Highway System (IC 9-20-5-4) 
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Figure 3-7.7 11-Axle, 13-Axle, and 14-Axle Superload Vehicles 
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Figure 3-7.8 19-Axle Superload Vehicles 
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Figure 3-7.9 School Buses 
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Figure 3-7.10 AASHTO Legal Loads 
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Figure 3-7.11 Specialized Hauling Vehicles (SHVs) 
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* Load Factor Rating (LFR) Design Loadings 
** Load Resistance Factor Rating (LRFR) Design Loading 

 

  

State 

(non-
STRAHNET) 

Local  

(non-
NHS) 

Local 
(NHS) 

Extra 
Heavy 
Duty 

Highway 
System 

Toll Road 
and all 

state and 
local 
roads 

within 15 
miles of a 
Toll Gate 

STRAHNET 
or NHS  

H-20         X X X X X X 

HS-20      * X X X X X X 

HL-93      ** X X X X X X 

HS25 x x x x x x 
AASHTO Legal Type 3 X X X X X X 

AASHTO Legal Type 3S2 X X X X X X 

AASHTO Legal Type 3-3 X X X X X X 

Special Haul Vehicle SU4 X X X X X X 

Special Haul Vehicle SU5 X X X X X X 

Special Haul Vehicle SU6 X X X X X X 

Special Haul Vehicle SU7 X X X X X X 

Alternate Military     X      X 

Toll Road 89.4 K         X   

Toll Road 90 K         X   

Toll Road 126 K 
    

X 
 

Michigan Train Truck #5       X  X   

Michigan Train Truck #8       X  X   

Super Load 11 Axle 258 K Loading X   X X X X 

Super Load 13 Axle 267 K Loading X   X X X X 

Super Load 14 Axle 350 K Loading X   X X X X 

Super Load 19 Axle 305 K Loading X   X X X X 

Super Load 19 Axle 480 K Loading X   X X X X 

Figure 3-7.12 Application of Rating Vehicles 
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3-8.0  LOAD RATING GUIDELINES 
 
3-8.01  Analysis 
 

Load rating requires engineering judgment in determining a rating value that is 
applicable to maintaining the safe use of the bridge and arriving at posting and permit 
decisions. Parameters such as load factors and distribution factors should be 
determined by the Load Rating Team Leader using the latest American Association of 
State Highway and Transportation Officials (AASHTO) MBE manual. Stress levels for 
operating and inventory ratings should be determined by the Load Rating Team Leader 
using the latest AASHTO MBE manual. All superstructure elements for each bridge type 
should be load-rated in accordance with the latest AASHTO manuals. 
 
3-8.02  Bridge Cross Section and Geometry 
 
The following guidelines should be used when computing load ratings: 
 
1. A bridge with a sidewalk or shoulder without a barrier on the traffic side will be 

analyzed for moment and shear capacity as though the entire bridge width were 
available for traffic. 

2. The distance between the centerlines of bearing is to be used for the span length 
for analysis purposes. 

3. In spans with variable stringer/beam spacing, live load distribution factors should 
be computed based on the average of the stringer spacing on either side. If an 
average spacing is used, this must be noted since a more exact model may be 
needed to rate a permitted vehicle. 

 
3-8.03  Deck Section Adjustment 
 
The following guidelines should be used when considering the role of the deck in load 
ratings: 
 
1. When computing section properties on a bridge with a one-course concrete deck, 

the Load Rating Team Leader will determine if it is appropriate to deduct the 
sacrificial wear surface thickness shown on the plans. Take note of all 
rehabilitations to ensure total sacrificial depth does not exceed the design 
sacrificial wear thickness. If the overall sacrificial depth exceeds the sacrificial 
wear thickness, the remaining deck thickness is to be used as the structural 
depth. Adjust the distance to the top reinforcing bars to represent final cover. 
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2. A concrete overlay or bridge deck wearing surface should be considered as 
composite dead load, but is ignored as a structural slab on the initial rating 
calculations. 

3. If the overlay is needed to get realistic ratings, this may be used on subsequent 
calculations. 

4. When analyzing a bridge with precast concrete deck panels, it is state policy to 
treat the panel as being monolithic with the deck and analyzed as if it were a 
one-course pour. 

 
3-8.04  Substructures 
 
Substructures generally do not control the load rating. Therefore a complete load rating 
analysis of the substructure is not required using engineering judgment if the condition 
rating of the substructure is greater than 3.  Substructures may be analyzed when they 
have a National Bridge Inventory (NBI) rating 3 or below and have conditions not limited 
to:   
1. Extensive section loss from corrosion or rot especially in timber or steel piles.  
2. Scour, undermining or settlement that may affect the bearing capacity of the 

footing or a column’s unbraced length (geotechnical analysis shall be required). 
 
See Section 3-6.02 for additional information. 
 
3-8.05  Reinforced Concrete 
 

If details are not available for the reinforcing steel in reinforced concrete decks or 
girders, it is acceptable to assume 75 percent balanced design procedures were used. 
 
See Section 3-6.03 for bridges with unknown structural components. 
 
3-8.06  Prestressed or Post-Tensioned Concrete 
 
The following guidelines should be used when load rating prestressed or post-tensioned 
concrete bridges: 
 
1. Previous codes should not be used to determine the prestressed shear capacity. 

 
2. If the inspection of a prestressed box-beam bridge indicates longitudinal 

cracking, the cracked beam should be evaluated with a reduced number of 
strands. Using engineering judgment, assume that at least one strand on each 
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side of the crack is not functioning. If rust is visible, it may be appropriate to 
assume that two or more rows of strands on each side of the rust stain are not 
functioning. 
 

3. Review box beam standards for depth and strand configuration based on the 
span length and spacing if details are not provided. 
 

4. The Indiana Department of Transportation (INDOT) no longer allows the use of a 
transformed section in design without permission from the design manager. 
Currently, INDOT code requires that a note on the plans indicates when a 
transformed section was used for the design of the beams. However, prior to this 
code change, designs may have incorporated the transformed section without 
any indication on the plans. A load rating assuming a non-transformed section 
may result in a lower rating than the original design capacity. 

 
3-8.07  Structural Steel 
 
The following guidelines should be used when load rating steel bridges: 
 
1. Stiffeners should be included in the determination of the shear capacity. 
 
2. Girders that have been made with plates, angles, and channels may be modeled 

as equivalent plate girders. 
 
3. When load rating gusset connections for non-load-path-redundant steel truss 

bridges, reference FHWA-IF-09-014, Load Rating Guidance and Examples for 
Bolted and Riveted Gusset Plates In Truss Bridges, February 2009 

 
3-8.08  Fracture Critical Bridges 
 
The following guidelines should be used when load rating fracture critical bridges: 
 
1. The load rating for steel fracture critical bridges with fatigue-prone connection 

details (pins, welds on fracture critical members in tension, E & E’ fatigue details, 
etc.) will be rated if the connection shows any sign of deterioration, or if the dead 
load supported by the bridge has increased since the bridge was built. 

 
2. For load rating bolted or riveted gusset plates in truss bridges, reference FHWA-

TA-5140.29, Load-carrying Capacity Considerations of Gusset Plates in Non-
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load-redundant Steel Truss Bridges, 15 January, 2008. Accordingly, the following 
actions are recommended to supplement the provisions of the AASHTO manual: 
 
a. Bridge owners are strongly encouraged to check the capacity of gusset 

plates in new or replaced non-load-path-redundant steel truss bridges as 
part of the initial load ratings. 

 
b. Bridge owners are strongly encouraged to check the capacity of gusset 

plates as part of the load rating calculations of existing non-load-path-
redundant steel truss bridges conducted to reflect changes in condition or 
dead load, to make permit or posting decisions, or to account for structural 
modifications or other alterations that result in significant changes in stress 
levels. 

 
c. It is recommended that bridge owners review past load rating calculations 

of non-load-path-redundant steel truss bridges which have been subjected 
to significant changes in stress levels, either temporary or permanent, to 
ensure that the capacities of gusset plates were adequately considered. 
 

3. When load rating gusset connections of non-load-path-redundant steel truss 
bridges, reference the analysis as described in FHWA-IF-09-014, Load Rating 
Guidance and Examples for Bolted and Riveted Gusset Plates In Truss Bridges, 
February 2009. 

 
3-8.09  Timber 
 
The following guidelines should be used when load rating timber bridges: 
 
1. Design stress values should be based on species and grade as given in 

AASHTO when they are known or when they can be readily established. 
Assumptions can be made based on typical species within the area. 
 

2. Impact allowances shall not be applied to timber bridges. 
 

3-8.10  Truss Bridge with Timber Deck 
 
For truss bridges with timber decks, the following elements should be load-rated as a 
minimum: 
1. Timber deck 
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2. Steel stringers 

3. Floor beams 

4. Steel truss members 

 
3-9.0  DOCUMENTATION 
 
The documentation of the load rating for each bridge must be a complete record of the 
load rating. This will ensure that concise and complete data is available in the future 
should the bridge need to be re-rated for bridge retrofit, modification, age, or 
deterioration. 
 
3-9.01  Submittal Requirements 
 
Load Rating submittals for each bridge shall include a load rating summary containing 
details such as bridge name, bridge number, date of rating, load rating method, program 
used for rating, data sources used, live loads for rating, field measurements and 
sketches, photographs and if requested, calculations. Refer to figures 3:9-1 through 3:9-
4 that show sample load rating summary sheets for submittal. The load rating summary 
shall be signed and sealed by a registered Indiana State Professsional Engineer 
approved for load ratings. For State Bridges, the submittals shall be made electronically 
through email to the Load Rating Engineer, INDOT for review and approval. The 
approved load rating summary shall be uploaded to the appropriate folder (“other 
folder”) of the Bridge Inspection Database BIAS. Approved load rating data shall be 
uploaded into the load rating database by the Load Rating Engineer or designee. For 
county, toll road and other agency bridges, the same load rating summary shall be used 
and the responsible load rating team leader shall sign, date and seal the summary and 
update BIAS county database. 
 
Keeping this information in the BIAS will allow inspectors to have access to detailed 
load rating information in the field during inspections, and help them gather important 
measurements on deteriorated and damaged structural members. This information can 
also be used when load rating information must be accessed in an emergency. 
 
3-9.02  Load Rating Summary 
 
See Figure 3-9.1 for Load Rating Summary Sheets. Completed Sheets shall be signed, 
sealed and dated by a State of Indiana Professional Engineer. 
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Figure 3-9.1 Load Rating Summary (pg 1 of 4) 
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Figure 3-9.1 Load Rating Summary (pg 2 of 4) 
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Figure 3-9.1 Load Rating Summary (pg 3 of 4) 



BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 
 

 
Page 42  INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) 
   

 
Figure 3-9.1 Load Rating Summary (pg 4 of 4) 
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3-10.0  POSTING 
 
In Indiana, a number of bridges cannot carry legal loads for various reasons. These 
include deterioration of load-carrying members, increases in dead load from overlays or 
other alterations, and design for loads that were lower than what is currently legal. Since 
most of these bridges need to be kept open to traffic, load posting guidelines have been 
developed by the Indiana Department of Transportation (INDOT). 

 
3-10.01  Posting Guidelines 
 
The main objective of this guideline is to ensure the safety of the public. The guidelines 
must not conflict with Indiana vehicle and traffic laws, or federal regulations. This means 
that the following minimum criteria must always be met: 
 
1. Bridges shall never be posted for a load that will cause the operating stress level, 

as defined by American Association of State Highway and Transportation 
Officials (AASHTO), to be exceeded. 
 

2. The minimum load posting value is three tons. Bridges not capable of carrying a 
minimum gross live load weight of three tons must be closed. 
 

3. Load posting signs shall conform to the INDOT standards or the minimum 
requirements of the current Indiana Manual of Uniform Traffic Control Devices 
(IMUTCD) for Streets and Highways. 
 

4. Bridge files should contain all pertinent posting information, along with 
photographs of the postings in place at both ends of the bridge. 
 

A bridge must be posted to restrict the gross vehicle weight and/or axle weight when the 
bridge can no longer safely support the maximum legal vehicle weight. Any bridge that 
has a H20 inventory load capacity rating factor less than 0.8 or an operating load 
capacity rating factor less than 1.0 for HS-20, HS25, HL93, AASHTO legal loads (Type 3, 
Type 3S2, Type 3-3 and SHV’s) and any other Indiana legal load shall be posted at the 
bridge site with a load limit sign equal to the lower value of the vehicle that did not rate 
at operating or  H-20 inventory rating, in tons. The maximum weight restrictions for 
vehicles are described in the Indiana Code, Title 9, Article 20 (see Appendix A). A 
bridge may be posted with more restrictive load levels if deemed appropriate by the 
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owner. Factors that may influence posting levels include traffic volume, traffic character, 
and the likelihood of overweight vehicles. 
 
The Load Rating Team Leader notifies the bridge owner of posting requirements. 
INDOT reserves the right to withhold federal funding if bridge owners are not posting in 
accordance with this posting policy. 
 
Posting bridges for load limit is a serious matter. Doing so can create a hardship on the 
motoring public and industry in the vicinity of the bridge. Bridges that rate low using 
Allowable Stress (AS) should be re-rated using Load Factor (LF) or Load and 
Resistance Factor Rating (LRFR) to determine if the bridge can accommodate higher 
loads based on currently accepted code criteria. Similarly, bridges that rate low using LF 
should be re-rated using LRFR prior to posting. To ensure that posting is justified, an 
inspection should be conducted by the Inspection Team Leader to visually confirm the 
condition, measurements, and other properties of the bridge. When appropriate, a more 
in-depth analysis of live load distribution should be conducted to assure that the 
capacity is truly valid. 
 
A one-lane alternative may be considered when evaluating for posting. Normally a 
bridge will be rated for the normal number of traffic lanes it is capable of carrying; 
however, if the capacity is less than lower value of  H20 Inventory and HS20 Operating, 
AASHTO Legal Loads, Indiana Legal Loads, the bridge may be checked for a reduced 
number of lanes. Reducing the number and locations of loaded lanes, and restricting 
lanes with barrels or stop lights, can keep a bridge from being posted with a weight 
restriction. 
 
3-10.02  Posting Procedure 
 
If posting is required or warranted for state, county, toll road, or other local agency 
bridges, the signs should conform and be installed in accordance with the IMUTCD. 
Signs should be legible from a distance of no less than 50 feet. Additional advance 
signage shall be placed at the intersection with the last state road prior to the bridge. 
Advance signage shall be located as necessary to provide prohibited vehicles the 
opportunity to detour. 
 
Signs must be maintained during the life of the bridge or until repairs have been made 
to remove the restriction. Postings or closings on state routes should be done according 
to INDOT’s current Bridge Restriction or Closure Protocol (see Appendix B). It is 
recommended that counties, the toll road, and other local agencies follow a similar 
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protocol. An official posting/closure letter, signed by a designated official, should be 
added to the bridge file. 
 
The gross vehicle weight and/or axle weight allowed should be indicated on signs at 
each end of the bridge The Rl2-1 sign is recommended and should be used where 
weight restrictions exist. Posting of specific load limits should be accomplished using an 
R12-1 sign, containing the legend “WEIGHT LIMIT” on the top two lines and the 
applicable weight limit on the bottom two lines. The weight limits shall be shown as “X 
TONS.” Weight limit signage shall be used to indicate restrictions pertaining to total 
vehicle weight, including cargo. The single gross tonnage value shown represents the 
lowest of all of the legal loads Failure to post bridges that have capacities less than the 
posting value can result in a loss of federal bridge funds. 
 
Posting of a bridge closure may be accomplished by the use of an R11-2, “ROAD 
CLOSED” sign. In addition to signage, significant non-moveable barriers shall be placed 
at each end of the closed bridge, restricting crossing. A permanent barricade shall be 
built across both ends of the bridge to prevent vehicles from crossing. 
 
In order to document proper posting of a bridge, photos of the posting shall be taken at 
each end of the bridge. Photos shall be submitted when they are installed, and at each 
inspection. An updated Structure Inventory and Appraisal (SI&A) Report shall be 
submitted and the Central Database shall be updated immediately following any load 
rating or posting change. These are major National Bridge Inspection Standards (NBIS) 
compliance review items and the use of federal bridge funds can be suspended for 
noncompliance. 
 
 
3-11.0  PERMITTING 
 
Except for certain vehicles, which are given a permit exemption, any transport 
exceeding the maximum legal size and weight limits as established by Indiana law [IC 
9-20-3, IC 9-20-4] must obtain a permit prior to moving on Indiana highways. In general, 
vehicles that exceed these dimensions and weights will require additional efforts and 
engineering judgment. The Indiana Department of Transportation (INDOT)/Indiana 
Department of Revenue (IDOR) can only permit vehicles to travel on Interstates and 
U.S. and State Highways. Local roads, streets, and bridges must be permitted and load-
rated through local agencies. 
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Load ratings shall be done on the individual permitted vehicles for all bridges they will 
cross, taking into account axle weight, spacing, and impact. Impact effects may be 
minimized by requiring the vehicle to slow down to five miles per hour (mph) or 10 mph. 
The trucking company may be required to use a longer trailer with more axles to cross 
some bridges. 
 
Once the permit vehicle has been analyzed for the intended route, one of four 
conditions will apply to each individual bridge on the route: 
NO RESTRICTION – The bridge may be crossed at the maximum allowable speed with 
no restrictions. 
 
ONE LANE DISTRIBUTION – The bridge must be crossed at the maximum allowable 
speed, travelling in the center of the travel lanes while alone on the bridge. 
 
SLOWDOWN – The bridge must be crossed at a reduced speed in the center of the 
travel lanes while alone on the bridge. 
 
FAILURE – The bridge may not be crossed by this particular vehicle. The trucking 
company may be required to use a longer trailer with more axles to cross some bridges. 
Additional information regarding weight restrictions and oversize limits can be found in 
IDOR’s Oversize/ Overweight Vehicle Permitting Handbook found at: 
http://www.in.gov/dor/files/osowhandbook.pdf. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.in.gov/dor/files/osowhandbook.pdf


BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 

 
INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) Page 47 
 

APPENDICES 

Appendix A Indiana Size and Weight Laws  
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Appendix A Indiana Size and Weight Laws  
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Appendix A Indiana Size and Weight Laws  



BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 
 

 
Page 50  INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) 
   

Appendix A Indiana Size and Weight Laws  
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Appendix A Indiana Size and Weight Laws  
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Appendix A Indiana Size and Weight Laws  



BRIDGE INSPECTION MANUAL 
PART 3: LOAD RATING 

 
INDOT Bridge Inspection Manual, Part 3 (Feb. 2016) Page 53 
 

Appendix A Indiana Size and Weight Laws  
 
 

Appendix A Indiana Size and Weight Laws  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix A Indiana Size and Weight Laws 
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Appendix A Indiana Size and Weight Laws 
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Appendix A Indiana Size and Weight Laws 
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Appendix B Restriction or Closure Protocol 
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Appendix B Restriction or Closure Protocol 
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Appendix B Restriction or Closure Protocol 
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