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CHAPTER 1  INTRODUCTION  

1.1 PURPOSE 

The purpose of this Guidance Document is to define the SCDOTôs policies and procedures for load rating 

and posting of bridges within the State of South Carolina.  This Guidance Document is intended to 

establish procedures for load rating of bridges, to provide uniformity in the load rating process and ensure 

that all bridges are load rated as to their safe load carrying capacity.  This Guidance Document presents 

guidelines and procedures for rating bridges and outlines the documentation required. 

1.2 SCOPE 

The requirements presented in this Guidance Document are to be followed by SCDOT bridge staff as well 

as by consultants performing work for SCDOT in the load rating and posting of structures.     

1.3 DEFINITIONS, ABBREVIATIONS, AND ACRONYMS 

1.3.1 Definitions 

The following terms in this Guidance Document are used as defined below: 

Bridge ï A structure, including supports, erected over a depression or an obstruction such as water, a 

highway, or a railway; having a track or passageway for carrying traffic or other moving loads; and 

having an opening measured along the centerline of the roadway of more than 20 feet between 

undercopings of abutments or spring lines of arches or extreme ends of openings for multiple boxes.  It 

may also contain multiple pipes, where the clear distance between openings is less than half of the smaller 

contiguous opening. Any bridge meeting this definition needs to be inspected or load rated per the 

National Bridge Inspection Standards (NBIS). 

Controlling Component ï The component of a structure with the least live load carrying capacity. 

 

Inventory Level ï Generally corresponds to the rating at the design level of reliability for new bridges in 

the American Association of State Highway and Transportation Officials (AASHTO) Specifications, but 

reflects the existing bridge and material conditions with regard to deterioration and loss of section. 

 

Inventory Rating ï Load ratings based on the Inventory Level, which allow comparison with the capacity 

for new structures and, therefore, result in a live load that can safely utilize an existing structure for an 

indefinite period of time. 

 

Live Load Distribution Factor ï The fraction of a rating truck or lane load assumed to be carried by a 

structural component.  The AASHTO Standard Specifications for Highway Bridges uses wheel lines 

whereas the AASHTO Load and Resistance Factor Design (LRFD) Bridge Design Specifications uses 

axles. 

 

Load Rating ï The determination of the live load capacity of an existing bridge using bridge plans and 

supplemented by information gathered from a field inspection. 

 

Operating Level Rating (LRFR) ï Maximum load level to which a structure may be subjected; generally 

corresponds to the rating at the Operating Level of reliability in past load rating practice.  A bridge with 

an Operating Level Rating RF>1 for an HL-93 will have adequate capacity for infinite use of normal legal 

loads with no impact to its service life. 
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Operating Rating (ASR, LFR) ï Load ratings based on the Operating Level, which generally describe the 

maximum permissible live load to which the structure may be subjected.  Allowing unlimited numbers of 

vehicles to use the bridge at Operating Level may shorten the life of the bridge. 

 

Rating Factor ï The ratio of the available capacity in excess of dead load to the live load demand. 

 

Redundant ï Where multiple load paths exist so that if one element fails, alternate load paths will allow 

the load to be redistributed. 

 

Undersized Bridge (state-owned) ï A structure, including supports, erected over an obstruction such as 

water; having a passageway for carrying traffic or other moving loads; exhibiting characteristics of a 

bridge, such as a foundation and/or piles but shorter than the minimum National Bridge Inventory (NBI) 

length (20 feet), excluding pipes and culverts and that should be included in the state database. 

1.3.2 Abbreviations and Acronyms 

The abbreviations and acronyms used in this Guidance Document are defined in Table 1.3.2. 

Table 1.3.2.  Abbreviations and Acronyms 

Abbreviation Term 

AASHTO American Association of State Highway and Transportation Officials 

ADT Average Daily Traffic 

ADTT Average Daily Truck Traffic 

ASR Allowable Stress Rating 

BDM SCDOT Bridge Design Manual  

BFP Bridge File Policy 

BIGD Bridge Inspection Guidance Document 

BMO SCDOT Bridge Maintenance Office 

ED  SCDOT Engineering Directive  

EOR Engineer of Record 

EV Emergency Vehicle 

FCM Fracture Critical Member 

FHWA Federal Highway Administration, U.S. Department of Transportation 

LFD Load Factor Design 

LFR Load Factor Rating 

LRFD Load and Resistance Factor Design 

LRFR Load and Resistance Factor Rating 

LRSF Load Rating Summary Form 

MBE AASHTO ñManual for Bridge Evaluationò 

MUTCD SCDOT Supplemental Manual on Uniform Traffic Control Devices 

NBI National Bridge Inventory 

NBIS National Bridge Inspection Standards 

NCHRP National Cooperative Highway Research Program 

NHS National Highway System 

QA Quality Assurance 

QC Quality Control 

SBME State Bridge Maintenance Engineer 
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Abbreviation Term 

SCDOT South Carolina Department of Transportation 

SHV Specialized Hauling Vehicle 

SI&A Structure Inventory and Appraisal 

SU Single Unit (Truck) 

1.4 REFERENCES 

The user is encouraged to refer to the following references for additional information when performing a 

load rating: 

AASHTO Publications 

Standard Specifications for Highway Bridges, 17th Edition 

AASHTO LRFD Bridge Design Specifications, Current Edition 

Manual for Bridge Evaluation (MBE), Current Edition  

 

SCDOT Publications 

Bridge Design Manual (BDM) (2006) 

Bridge Design Memorandums 

Bridge File Policy (BFP) (hot link to be provided) 

Bridge Inspection Guidance Document (BIGD) (hot link to be provided) 

Bridge Management Parametric Study ï Final Report (hot link to be provided) 

Digital Signatures Manual 

SCDOT Engineering Directive (ED) 11 ï Procedures for Posting or Changing Weight Limits 

on Bridges 

ED 18 ï Bridge Security and Release of Plans 

ED 35 ï Emergency Procurement of Construction and Consultant Services 

ED 44 ï Procedures for Removing Closed Bridges from the State System 

ED 68 ï National Highway System (NHS) Bridge Replacement Project Prioritization Process 

ED 70 ï Load Restricted Bridge Replacement Prioritization Process 

Supplemental to the Manual on Uniform Traffic Control Devices (MUTCD) 

 

FHWA Publications 

Load Rating Guidance and Examples for Bolted and Riveted Gusset Plates in Truss Bridges 

MUTCD 

Memorandum on Bridge Load Ratings for the National Bridge Inventory 

Metrics for the Oversight of the National Bridge Inspection Program (2017) 

Recommended Framework for a Bridge Inspection Quality Control/Quality Assurance 

(QC/QA) Program 

Recording and Coding Guide for the Structure Inventory and Appraisal of the Nationôs 

Bridges (and Errata) 

 

Other 

American Institute of Steel Construction, 1990, Iron and Steel Beams 1873 to 1952 

National Cooperative Highway Research Program (NCHRP) Report 725, Guidelines for 

Analysis Methods and Construction Engineering of Curved and Skewed Steel Girder Bridges 

https://www.scdot.org/business/pdf/structural-design/SCDOT_Bridge_Design_Manual.pdf
https://www.scdot.org/business/design-memos.aspx
https://www.scdot.org/business/pdf/PreconstructionDesignMemos/Digital_Signatures_Manual.pdf
http://info2.scdot.org/ED/ED/ED-11.pdf
http://info2.scdot.org/ED/ED/ED-11.pdf
http://info2.scdot.org/ED/ED/ED-18.pdf
http://info2.scdot.org/ED/ED/ED-35.pdf
http://info2.scdot.org/ED/ED/ED-44.pdf
http://info2.scdot.org/ED/ED/ED-68.pdf
http://info2.scdot.org/ED/ED/ED-70.pdf
https://www.scdot.org/business/pdf/permits-supplement_mutcd.pdf
https://ntrl.ntis.gov/NTRL/dashboard/searchResults/titleDetail/PB2009110465.xhtml
https://mutcd.fhwa.dot.gov/kno_2009r1r2.htm
https://www.fhwa.dot.gov/bridge/nbis/103006.cfm
https://www.fhwa.dot.gov/bridge/nbip/metrics.pdf
https://www.fhwa.dot.gov/bridge/nbis/nbisframework.cfm
https://www.fhwa.dot.gov/bridge/nbis/nbisframework.cfm
https://www.fhwa.dot.gov/bridge/bripub.cfm
https://www.fhwa.dot.gov/bridge/bripub.cfm
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_725.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_725.pdf
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NCHRP Report 406, Redundancy in Highway Bridge Superstructures 

NCHRP Report 458, Redundancy in Highway Bridge Substructures 

23 CFR 650 Subpart C, NBIS 

1.5 COORDINATION 

Users should direct questions concerning the applicability or requirements of the referenced documents to 

the State Bridge Maintenance Engineer (SBME) or designated representative. 

1.6 REVISIONS 

Revisions may be the result of changes in SCDOT specifications, FHWA requirements, or AASHTO 

requirements. 

Users are invited to send suggestions for revisions to this Guidance Document to the SBME or designated 

representative.  Suggestions need to be written with identification of the problem, the recommended 

revision, and the reason for the recommendation.  

SCDOT will consider suggestions submitted and changes determined to be acceptable shall be submitted 

to FHWA for review and approval.  Approved policy and editorial revisions to this Guidance Document 

will be indicated with a line in the margin of the applicable page. 

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_406.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_458-a.pdf
http://www.gpo.gov/fdsys/pkg/CFR-2011-title23-vol1/pdf/CFR-2011-title23-vol1-part650-subpartC.pdf
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CHAPTER 2  RESULTS OF PARAMETRI C S TUDY  

2.1 PURPOSE OF PARAMETRIC STUDY 

A Parametric Study was performed for the Bridge Maintenance Office (BMO) to examine the maximum 

moments and shears occurring at specific points of interests of a variety of bridge span configurations and 

from a suite of vehicles including specialized hauling vehicles (SHVs), a South Carolina representative 

school bus, annual Permit Loads, SCDOT Special Permit Loads and AASHTO Legal and SCDOT 

modified Legal Vehicles, all in comparison to AASHTO LRFD HL-93 Design Loadings.  The primary 

purpose of the study was to summarize which trucks need to be used for load rating of South Carolina 

bridges in order to be compliant with FHWA 23CFR 650.307 c.(2) Load Rating and 23 CFR 650.313 (g) 

Quality Control and Quality Assurance.  Another purpose of the study was to compare rating results of 

the vehicles to the normalized HL-93 Design Loadings.  For detailed information, see the Bridge 

Management Parametric Study ï Final Report referenced in Section 1.4 of this Guidance Document. 

2.2 ANALYSIS PARAMETERS 

The following sections summarize the parameters used to evaluate the live load analysis with respect to 

Legal and Permit study vehicles compared to the LRFD HL-93 Design Truck + Lane, HL-93 Design 

Tandem + Lane and the HL-93 Truck Train + Lane, and the Load Factor Design (LFD) HS-20 Design 

Truck. 

2.2.1 Live Load 

Live loads were identified from various sources including AASHTO, South Carolina Statutes, and Permit 

Trucks from adjacent states.  In order to bracket maximum load scenarios, various truck configurations 

were included in the parametric study. 

Design Loadings used for the evaluation included the following: 

¶ HL-93 Truck with the Design Lane (.64 kips/ft.) ï Load and Resistance Factor Rating (LRFR) 

¶ HL-93 Design Tandem with the Design Lane (.64 kips/ft.) - LRFR 

¶ HL-93 Truck Train (90%) with 90% of Design Lane (.576 kips/ft.) - LRFR 

¶ HS-20 Design Truck ï Load Factor Rating (LFR) 

HS-15 and HS-25 Design Trucks were not included in the study since they are straight ratios from and 

have the same axle spacings as the HS-20 Design Truck.   

Legal Trucks used for evaluation in the study included the following (note that óSCô stands for specific 

South Carolina Legal Trucks, óSHVô stands for Specialized Hauling Vehicle and óSUô stands for Single 

Unit truck):   

¶ AASHTO Type 3 (Modified to encompass SC State Statute requirements) 

¶ AASHTO Type 3S2 (Modified to encompass SC State Statute requirements) 

¶ AASHTO Type 3-3 

¶ 2-0.75 AASHTO Type 3-3 + .2klf Lane 

¶ SC-SHV1A (65k) 

¶ SC-SHV1B (70k) 

¶ SC-SHV2A (66k) 

¶ SC-SHV2B (80k) 

¶ SC-SHV3A (85k) 

¶ SC-SHV3B (90k) 

¶ SC School Bus 

¶ SC-SU2 (40k) 
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¶ SHV-SU4 (Specialized Hauling Vehicle) 

¶ SHV-SU5 (Specialized Hauling Vehicle) 

¶ SHV-SU6 (Specialized Hauling Vehicle) 

¶ SHV-SU7 (Specialized Hauling Vehicle) 

Note that the EV2 (Emergency Vehicle ï 57.5k) and EV3 (Emergency Vehicle ï 86k) trucks were not 

included in the study because they must always be run in a rating analysis. 

South Carolina standard Permitting Vehicles were included in the evaluation of potential load rating 

vehicles.  Statutes of South Carolina Permit Vehicles as well as the database history for trucks permitted 

within the state were researched for common truck configurations to evaluate in the study. The study 

ñPermitò Trucks envelope SC State Statutes and neighboring state permit vehicles.  The 5-, 6-, and 7-axle 

ñGeneralò Permit Trucks not only encompass the maximum allowable sizes and weights granted by 

permit and South Carolina Code of Law, but also encompass regulations of Permit Trucks found in 

Georgia and North Carolina.  The 100k and 120k Permit Trucks are conservative for South Carolina and 

also allow safety for across the border travel from Georgia and North Carolina.  The following Permit 

Trucks were used in the study:  

¶ SC-100k Permit (5 axles) 

¶ SC-120k Permit (6 axles) 

¶ SC-130k (7 axles) 

¶ SC Crane #544726 (160k)  

¶ SC Crane #527568 (177.7k)  

2.2.2 Structure Types 

The structures investigated were assumed to be typical bridges with uniform stiffness and with girder 

spacings and span lengths within the range of application for the distribution factors of the AASHTO 

Standard Specifications for Highway Bridges, 17th Edition (LFD) and the AASHTO LRFD Bridge Design 

Specifications, 7th Edition with interims through 2016 (LRFD).  Span lengths utilized ranged from 10 to 

200 feet, with span increments of 5 feet for span lengths between 10 to 70 feet and span increments of 10 

feet for span lengths from 70 to 200 feet. 

Simple span, two-span continuous and three-span continuous structures were considered.  For the two-

span continuous structures, the span arrangement consisted of equal span lengths.  For the three-span 

continuous structures, the interior span had a span length 1.3 x the length of the end spans. 

2.2.3 Force Effects 

The critical live load force effects of interest (moment and shear) were: 

¶ For simple span structures: 

o Positive moment at midspan 

o Positive end shear 

¶ For two-span continuous structures: 

o Positive moment at 0.4L of first span 

o Negative moment at interior support 

o Positive end shear 

o Negative shear left of interior support 

o Positive shear right of interior support 

¶ For three-span continuous structures: 

o Positive moment at 0.4L of first span 

o Positive moment at 0.5L in center span 

o Negative moment at interior support 

o Positive end shear 
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o Negative shear left of interior support 

o Positive shear at right of interior support 

2.2.4 Load Factors / Impact 

Impact was included in the evaluation of the study vehicles in comparison to LRFRôs HL-93 Design 

Loadings.  For LRFR evaluations and comparisons, an impact factor of 33% and the appropriate load 

factors were applied to all trucks (Permit, Legal and Design), but not to the lanes according to AASHTO 

LRFD Specifications.  A load factor of 1.75 was applied to the HL-93 Design Loading according to Table 

6A.4.2.2-1 of the AASHTO MBE, 2nd Edition with interims through 2016.  A load factor of 1.3 (average 

of load factors based on routine permit type, unlimited crossings mixed with traffic and a Distribution 

Factor assuming two or more lanes) was applied to all Permit Loads according to Table 6A.4.5.4.2a-1 of 

the AASHTO MBE.  A load factor of 1.45 was applied to all Legal Trucks according to Table 6A.4.4.3a-

1 of the AASHTO MBE.  For the LFR comparison (Legal and Permit Trucks compared to HS-20 Design 

Truck), no impact or load factors were applied due to the comparison being for reference only (unfactored 

moments and shears).   

2.2.5 Method of Evaluation 

Influence line ordinates were determined for each of the force effects listed in Section 2.2.3 for the 

different span configurations described Section 2.2.2. The analysis assumed a prismatic cross-section for 

the entire structure length. Influence line ordinates obtained at 20th points were found to provide sufficient 

accuracy for this analysis. 

The critical force effects for all structure types and base span lengths were calculated for all study 

vehicles. LARSA, a structural analysis software, was used to create models for each span arrangement (1-

span, 2-span, and 3-span). Each of the trucks chosen were applied to a prismatic section as part of a 

moving load analysis. Enveloped maximum shear and moment results were exported from LARSA into 

EXCEL and then evaluated at the predetermined specific points of interest. As a part of the post 

processing of the LARSA data, the maximum moment and shear values at the points of interest were sub-

divided into the four categories of trucks (Legal SUôs vs. HL-93 Design Loadings, AASHTO Legal 

Trucks vs. HL-93 Design Loadings, SC Specific Legal Trucks vs. HL-93 Design Loadings and Permit 

Trucks vs. HL-93 Design Loadings). Once divided into these categories, the moments and shears were 

normalized to the HL-93 Design Truck + Lane (1.0) by dividing the force effect of the Legal Trucks, 

Permit Trucks, HL-93 Design Tandem + Lane and HL-93 Truck Train + Lane force effects by the 

corresponding HL-93 Design Truck + Lane force effect. The normalized moments and shears for each 

category were then graphed for each Rating Factor point of interest. 

2.3 RESULTS OF PARAMETRIC STUDY 

Refer to Section 6.5 of this Guidance Document for a listing of vehicles that must be considered for a 

rating analysis.  The following provides a general summary of the results of the Parametric Study: 

2.3.1 Legal Loads 

For Legal Loads, for the 1-span, 2-span and 3-span bridges studied, the AASHTO LRFD design loads 

(AASHTO HL-93 Design Truck + Lane, HL-93 Design Tandem + Lane, and HL-93 Truck Train + Lane) 

envelope the Rating Factor for all Legal Trucks for all span lengths and critical force effects. 

If a bridge yields a Rating Factor less than 1.0 for the AASHTO LRFD Design Loads, posting values may 

be determined considering the following: (Note, the SC-SHV vehicles are only allowed on interstate 

routes by permit and thus bridges on interstate routes should be analyzed for SC-SHV vehicles at the 

permit rating level; use AASHTO Legal SHV vehicles for interstate routes) 

¶ For 2-axle SU Trucks, the SC School Bus typically controls for spans under 30 feet, while the 

SC-SU2 controls for spans over 30 feet.  The study recommends analyzing for both vehicles. 
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¶ For 3-axle SU Trucks, the SC-SHV1A (65k) Truck (non-interstate only) generally controlled, 

although the Modified AASHTO SC Type 3 Truck controls in some isolated cases.  However, 

since the evaluation of controlling vehicles was performed based on normalized shears and 

moments (force effects of legal trucks divided by the HL-93 Design Truck + Lane force effect) 

versus by comparing Rating Factors, the SC-SHV1B truck could also control and should also be 

included in the load rating analysis for 3-axle SU Trucks. 

¶ For 4- or-more axle SU Trucks, the SC-SHV2A (66k) Truck (non-interstate only) generally 

controlled when considering normalized force effects, although an AASHTO SU4 Truck controls 

in some isolated cases.  Analyze also for all AASHTO Legal SHV vehicles (SU4, SU5, SU6 and 

SU7) and also include the SC-SHV2B truck since it could control when considering Rating 

Factors versus normalized gross weights. 

¶ For Combination Unit Trucks of 5 or more axles, use the SC-SHV3A (85k) Truck (non-interstate 

only), the SC-SHV3B (90k) Truck (non-interstate only), the Modified AASHTO SC Type 3S2 

and AASHTO Type 3-3 trucks. 

2.3.2 Permit Loads 

The study results show the HL-93 Design Truck + Lane load controls the Rating Factor over all standard 

110k, 120k, and 130k permit trucks for all span lengths and critical force effects.  However, there are 

instances when the special permit cranes control over the HL-93 Design Truck + Lane load as noted 

below: 

¶ For 1-span arrangements, the HL-93 Design Truck + Lane load generally controls, although the 

SC Crane # 527568 (177.7k) controls for spans lengths from 70ô-150ô in both end shear and 

midspan moment. 

¶ For 2-span arrangements, the HL-93 Design Truck + Lane load generally controls although: 

o The SC Crane # 527568 (177.7k) controls in the 65ô-120ô span lengths for shear points of 

interest. 

o The SC Crane # 527568 (177.7k) controls in the 80ô-140ô span lengths for moment at .4L 

of Span 1. 

o Either Permit Crane (SC Crane # 544726 (160k) or SC Crane # 527568 (177.7k)) may 

control at 30ô- 45ô span lengths for maximum moment at interior bent. 

¶ For 3-span arrangements, the HL-93 Design Truck + Lane load generally controls, although: 

o Permit Cranes (SC Crane # 544726 (160k) or SC Crane # 527568 (177.7k)) control over 

the HL-93 Design Loading Truck + Lane load in the 55ô ï 110ô span lengths for shear 

points of interest. 

o Permit Crane # 527568 (177.7k) controls over the HL-93 Design Truck + Lane load in 

the 70ô ï 140ô span lengths for moment at .4L of end spans and .5L of the center span. 

o Either the SC Crane # 544726 (160k) or SC Crane # 527568 (177.7k) controls over the 

HL-93 Design Truck + Lane load for the 25ô- 40ô span lengths for maximum negative 

moment at interior bents. 

2.3.3 Emergency Vehicles 

Emergency vehicles should always be included in the rating analysis. 
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CHAPTER 3  LOAD RATING CHECKING  AND QA/QC  

3.1 GENERAL REQUIREMENTS 

Load rating results shall be checked for accuracy as part of the QA/QC process.  The independent detailed 

checking of the load rating process is a requirement that may be performed by the Engineer of Record 

(EOR) if the EOR did not perform the initial load rating. The independent detailed check must be 

documented on the QC Checklist (see Section 3.5.1.1 of this Guidance Document) by the person who 

performed the check. The QC Engineer is responsible for ensuring the checks were completed and 

properly documented, as well as performing a cursory review (i.e. do the results make sense?). 

3.2 QUALIFICATIONS OF LOAD RATING PERSONNEL 

Load ratings and load rating checks shall be performed by individuals familiar with the MBE and this 

Guidance Document and qualified to perform load ratings.  At a minimum, the individual performing the 

load rating or the individual performing the load rating check shall be a professional engineer licensed in 

the state of South Carolina or shall be under the supervision of a professional engineer licensed in the 

State of South Carolina.  The load rating shall be certified by the professional engineer (EOR), who may 

be the same individual that performs the load rating or load rating check, but shall not be the QC 

Engineer.  The QC Engineer and QA Engineer shall be independent individuals (not the individual 

performing the load rating), shall have familiarity with the load rating process, the MBE and this 

Guidance Document, and shall be a licensed professional engineer. 

3.3 COMPUTER SOFTWARE AND COMPUTER SOFTWARE VERIFICATION 

SCDOT requires the use of AASHTOWare BrR, version 6.8.3 load rating software for all structure types 

supported by this software.  AASHTOWare BrR can be used to load rate concrete culverts as well as steel 

rolled beam, steel girder, steel floor beam, prestressed concrete girder, concrete slab, concrete girder, 

timber beam, and steel truss bridges using the Allowable Stress Rating (ASR), LFR, or LRFR methods.   

If a specialized structure type or specific structural components cannot be load rated using BrR, and an 

alternative proprietary software or spreadsheet is required to perform the load rating, approval of the 

alternative software must be obtained from the SBME or designated representative (see Bridge 

Maintenance Office Approvals Form in Appendix A20.2).  A table of preferred alternative software is 

listed in Appendix A3.1 to this chapter.  The load rater should attempt to utilize and must obtain approval 

for software from this list prior to requesting approval for other alternative software.  If Microsoft 

EXCEL and / or PTC Mathcad are used for purposes related to the load rating, pre-approval by SCDOT 

for using either EXCEL or PTC Mathcad as an alternate software is not required. 

The load rater shall provide documentation that alternative load rating software is performing as intended 

and is accurate.  Program documentation shall consist of longhand calculations verifying key portions of 

the computer analysis or, alternatively, provide documentation of the computer programôs results by 

means of an independent software analysis program.  Refer to Chapter 20 of this Guidance Document for 

specific requirements of computer program documentation. 

The load rater and checker are responsible for using all software appropriately, interpreting the results 

appropriately, and performing load rating checks as required. 

3.4 CHECKING PROCEDURES 

A load rating check shall include confirmation of the assumptions used for the load rating, verification of 

appropriate equations and calculations for load rating, and a check of arithmetic.  Load rating checks may 

consist of an independent mirror set of load rating calculations.  When computer programs are used, the 

checker should verify all input data, verify that the summary of load capacity information accurately 

reflects the analysis, and be satisfied with the accuracy and suitability of the computer program. 
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Discrepancies found by the load rating checker shall be documented and resolved with the original 

generator of the load rating.  The QC Engineer is not required to repeat the process of checking 

procedures discussed in this section. However, the QC Engineer is responsible for verifying the checks 

have been completed and the QC Checklist (see Section 3.5.1.1 of this Guidance Document) is filled out 

appropriately. 

3.5 QC AND QA 

3.5.1 QC Review 

Typically, consultants perform all load ratings for the SCDOT.  Consultants shall be responsible for the 

QC review of all of their load ratings.  A QC review of the load rating results must be performed by a 

licensed professional engineer. The QC review shall include the following: 

¶ Confirmation that a formal load rating check was completed, 

¶ A general overview of the assumptions and methods used for the load rating,  

¶ Confirmation that any structural deterioration has been properly accounted for in developing the 

rating, 

¶ Confirmation that the results of the load rating / load rating check are properly summarized on the 

Load Rating Summary Form (LRSF), 

¶ Documentation of the QC process (complete the ñQuality Control Engineerò box on the LRSF). 

3.5.1.1 QC Review Checklist 

In addition to completing the ñQuality Control Engineerò box on the LRSF, consultants shall utilize a 

standardized checklist to document the QC process for all bridges they have load rated.  An image of the 

standardized QC Review Checklist and a link to an online version of the checklist are included in 

Appendix A3.2 of this chapter. 

3.5.1.2 QC Tracking Spreadsheet 

Consultants shall also utilize a standardized tracking spreadsheet to document the process of the final load 

rating for all assigned bridges and submit the spreadsheet on a monthly basis.  An image of the 

standardized QC Review Tracking Sheet and a link to an online version of the tracking sheet are included 

in Appendix A3.3 of this chapter. 

3.5.2 QA Review 

Consultants shall not perform QA review for their own load ratings; QA review shall be performed by a 

different consultant than the consultant that performed the load rating analysis.  QA review shall be 

performed on a monthly basis for a sample set of all load ratings submitted by consultants the previous 

month.  The QA review shall include the following: 

¶ Review of the QC Review documentation (QC Review Checklist), 

¶ Review of the LRSF, 

¶ Confirmation that a QC review was completed for the selected load ratings, 

¶ Confirmation that each QC comment received a response and was resolved, 

¶ Verification of consistency in load rating procedures among all consultants involved in the load 

rating process, 

¶ Documentation of the QA process (complete the ñQuality Assurance Engineerò box on the LRSF). 
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3.5.2.1 QA Review Checklist 
The QA Engineer shall use a standardized checklist to document the QA process for all bridges included in 

his or her review. An image of the standardized QA Review Checklist and a link to an online version of the 

checklist are included in Appendix A3.4 of this chapter. 

3.5.2.2 QA Tracking Spreadsheet 

Each month, all bridge database information from the standardized QC Tracking Spreadsheet will be 

entered into a master QA Tracking Spreadsheet to determine which bridges will be assigned for QA.  The 

information will be filtered by various priority categories.  The categories, in order of priority, include: 

1. Fracture Critical Bridges 

2. Scour Critical Bridges 

3. Bridges with NBI Condition Ratings of 4 or less for any of the four NBIS Condition Rating items 

4. Complex Bridges 

5. Bridges on the NHS 

6. All Remaining Bridges 

For each category, QA review shall be performed on 10% of the load ratings submitted the previous 

month, and the actual bridges selected shall be determined by a random number generator.  If a bridge 

falls into more than one category and is randomly selected more than once, it will be replaced in the 

lowest-priority category.  Not less than one bridge shall be reviewed for each category if the sample lot 

for the category is less than 10 load ratings (unless there are no bridges for that category that month).  An 

image of the standardized QA Review Tracking Sheet and a link to an online version of the tracking sheet 

are included in Appendix A3.5 of this chapter.  The QA Engineer shall also fill in the last column ñDate 

QA Review Performedò after QA review is completed. 
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Table A3.1.  Preferred Alternative Load Rating Software 
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APPENDIX A3. 2: QC REVIEW CHECKLIST  
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A link to the latest version of the QC Review Checklist is located here: QC Review Checklist (hot link to 

be provided)  
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APPENDIX A3. 3: QC REVIEW TRACKING S HEET  
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A link to the latest version of the QC Review Tracking Sheet is located here: QC Review Tracking Sheet 

(hot link to be provided)  
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APPENDIX A3.4: QA REVIEW CHECKLIST  
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A link to the latest version of the QA Review Checklist is located here: QA Review Checklist (hot link to 

be provided) 
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APPENDIX A3.5: QA REVIEW TRACKING S HEET  
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A link to the latest version of the QA Review Tracking Sheet is located here: QA Review Tracking Sheet 

(hot link to be provided)
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CHAPTER 4  LOAD RATING P ROCESS  

4.1 GENERAL 

The load rating work discussed in this Guidance Document is covered by the specifications in the current 

edition of the MBE and as modified by this Guidance Document.  The load rating and checking must be 

performed by individuals who are licensed professional engineers or under the supervision of a licensed 

professional engineer. 

4.2 INSPECTION DATA USED FOR LOAD RATING 

Refer to the MBE, Section 2 for requirements for Bridge Files and Documentation requirements and 

Chapter 5 of this Guidance Document. 

4.3 CONCEPTS AND LOAD RATING METHODOLOGIES 

The following concepts are to be applied to the load rating process: 

1. In general, primary load carrying members are required to be load rated. 

2. Members of substructures need not be routinely load rated.  Substructure elements such as pier 

caps and columns should be rated in situations where the engineer has reason to believe that their 

capacity may govern the load capacity of the entire bridge, such as where substructure elements 

have sustained significant collision or impact damage, where substructure elements have 

significant deterioration, or where scour, undermining or settlement may affect the footingôs 

bearing capacity or the columnôs unbraced length. 

3. Using engineering judgment, all superstructure spans and live load carrying components of the 

span shall be load rated for moment, shear, and axial load (where appropriate) until the governing 

component is established.  If the engineer, using engineering judgment, determines that certain 

components will not control the rating, then a full investigation of the non-controlling elements is 

not required. However, it is to be noted which components were not rated and the reasons leading 

to the engineering judgment not to rate the components.  

4. For most structures, the governing rating shall be the lesser of the shear capacity or moment 

capacity of the critical component.  For more complex structures, other forces such as axial or 

principal shear may control the rating. 

5. All bridges shall have a load rating which reflects the current configuration and condition of the 

bridge.  A new load rating is required if the bridge has been reconstructed such that the work 

changes the bridgeôs roadway width, load carrying capacity, structural or geometric 

configuration, or generally any change requiring a Professional Engineer to sign and seal plans.  

Examples of reconstruction would include deck alteration that effectively increase the dead load 

(deck overlays); addition of new spans; converting pin and hangers to a continuous design; 

converting simple spans to continuous; substructure modifications including new pile spacing or 

configurations or cap alterations; modifications to fracture critical members (FCM) or fatigue 

prone details; substructure replacement; replacement of deck; stringer replacement; superstructure 

replacement; or bridge widening.  Some emergency bridge repairs such as girder end repairs, 

emergency repairs or critical finding repairs may also trigger the need for a new load rating. 

6. Existing bridges that are found, during inspections, to have additional substantial member section 

loss or damage affecting section properties observed as compared to past inspections shall be 

assessed for possible re-rating.  This would include deterioration or damage identified during a 

Special Inspection or during a Damage inspection resulting from fire, impact by an over-height 

vehicle, flood, hurricane or other natural or man-made disaster. New load ratings are required 
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unless the current load rating can be determined to be adequate by engineering judgment and 

documented as such.  Additionally, bridges shall be assessed to determine if re-rating is warranted 

for the following reasons: 

¶ If the Condition Rating for Deck, Superstructure, Substructure or Culvert NBI items 

drops to 4, Poor Condition or 3, Serious Condition. 

¶ If the Condition Rating for Deck, Superstructure, Substructure or Culvert NBI items 

drops 2 points or more below when the original load rating was performed. 

¶ If the existing bridge is found, during inspection, to be supporting an increased dead load, 

such as a thicker layer of gravel overlay, or if the bridge did not previously have an 

overlay and has received an overlay of the existing deck since the previous inspection.  

Note: If the controlling Rating Factor of a bridge is large enough to accommodate an 

added overlay or increased overlay thickness, sound engineering judgment may be used 

to determine that a new load rating is not needed.  However, the changed condition to 

reflect the current overlay shall be documented in the bridge file and the rationale for not 

requiring a new load rating shall be provided. 

¶ If the Bridge Inspection Team Leader requests a load rating to be performed based on 

inspection results. 

¶ If the Program Manager determines a load rating is required. 

7. When consultants perform load ratings, they will follow the requirements of this Guidance 

Document and the current MBE. 

4.4 NEW BRIDGES 

FHWA requires that new bridges and bridge replacements designed after October 1, 2010 be designed in 

accordance with the LRFD Bridge Design Specifications using the appropriate loading.  As such, all new 

bridges shall be load rated by the bridge designer per the LRFR method prior to opening the bridge to the 

public.  An Asset ID request should be submitted by the bridge designer, SCDOT or Consultant at the 

Preliminary Plans phase.  An image of the form and a link to an online version of the form are included in 

Appendix A5.1.  Load Rating Submittal Packages shall be delivered at the same time as Final Plans and 

updated as needed with as-built plans if there have been any changes to the bridge that affect the load 

rating.  If no changes are made that affect the load rating, provide a certification signed by the EOR 

stating the original load rating remains accurate for the bridge.  Refer to Chapters 7 through 18 of this 

Guidance Document, inclusive, for SCDOTôs rating policies for the various material and component 

types. 

4.5 EXISTING BRIDGES 

Refer to Section 6.9.3 of this Guidance Document for direction of when to use ASR, LFR or LRFR load 

rating methods. 

Refer to Chapters 7 through 18 of this Guidance Document, inclusive, for SCDOTôs rating policies for 

the various material and component types. 

4.6 REHABILITATED BRIDGES 

If the existing load rating is inaccurate or did not account for deterioration of the bridge as reported in 

bridge inspection reports, a new load rating shall be performed for the existing bridge in accordance with 

this Guidance Document.  All bridge widening or rehabilitation projects shall be designed in accordance 

with the current BDM. 
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CHAPTER 5  DATA COLLECTION  

5.1 GENERAL 

The collection of relevant and pertinent existing data about the structure is required to perform the load 

rating.  The available information for a specific bridge may be assembled from many different sources or 

may rely exclusively on inspection and field measurements when other information does not exist.  It is 

the load raterôs responsibility to determine the reliability and applicability of all available information 

used to support the rating. 

All new bridge designs shall require a load rating.  An Asset ID request should be submitted by the bridge 

designer, SCDOT or Consultant at the Preliminary Plans phase.  An Asset ID request should also be 

submitted for bridges that are discovered to not have an Asset ID.  If an Asset ID number has not been 

assigned and is needed to complete the load rating, it may be requested by using the Asset ID Request 

Form. An image of the form and a link to an online version of the form are included in Appendix A5.1.  

Note that an Asset ID is five (5) digits. 

5.2 EXISTING PLANS 

Existing plans are used to determine loads, bridge geometry, component cross sections and material 

properties.  Such plans may include as-let plans, as-built plans, shop drawings, and repair plans.  Design 

plans, also referred to as as-let plans, are created by the designer and used as a contract document for 

bidding and constructing the project.  Construction record plans, also referred to as as-built plans, are 

contract design plans that have been modified to reflect changes made during construction.  Changes from 

the as-let plans during fabrication may not be represented in the as-built plans, but would be documented 

in the shop drawings.  Repair plans that document repairs performed during the life of the structure may 

also be available.  Plans may not exist for some structures, and in these cases, field measurements will be 

required.  Any plans, sketches or diagrams created for use during the load rating shall be supplied to the 

SCDOT with the load rating for future reference and use. 

5.3 INSPECTION REPORTS 

Prior to performing a load rating, inspection reports must be reviewed to determine if there is 

deterioration or damage that needs to be accounted for in the rating.  Routine Inspection reports would 

typically contain this information, although Special Inspection reports, Damage Inspection reports, 

Underwater Inspection reports, etc. may also be available and may provide additional information 

regarding deterioration or damage. In addition, inspection reports may contain pertinent measurements of 

members or may note if additional loading is present.  Over the life of the structure, undocumented 

repairs and/or changes during construction or erection may have taken place without the appropriate 

documentation. These changes may be discovered and documented within the inspection report.  

Inspection report photos, field notes and measurements can also be used to verify members and 

measurements in existing plan documents. 

Photographs and field measurement of losses should be reported in the inspection report.  It is the 

responsibility of the load rater to determine how the documented losses will  impact the load carrying 

capacity of the structure. 

5.4 STRUCTURE INVENTORY AND APPRAISAL (SI&A) DATA 

Standard NBI data fields summarized in the SI&A sheet also provide information that may be utilized to 

support the load rating analysis.  The load rater should be cautious to verify and confirm SI&A data 

affecting the load rating. Erroneous SI&A data found during the load rating process must be corrected by 

the load rater in the inspection software and transmitted to BMO via the Data Correction Form. An image 

of the form and a link to an online version of the form are included in Appendix A5.2 to this chapter.  See 
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this appendix for examples of SI&A fields that can be updated and for tolerance of what SCDOT 

considers to be erroneous.   

5.5 LABELING DIAGRAM 

All bridges, including new, widened or rehabilitated bridges, are required to have a labeling diagram 

completed as part of the initial or updated load rating.  The labeling diagram shall be in accordance with 

the guidelines in Appendix A5.3.  When existing plans are available, orientation and numbering of bridge 

elements referenced in the labeling diagram shall be as shown on the existing plans.  In the absence of 

existing plans, numbering and orientation of bridge elements shall be in accordance with conventions 

described in Appendix A5.3 to this chapter. Subsequent inspections and load ratings shall be performed 

using the same labeling convention for consistency.  

5.6 SITE ASSESSMENTS 

If existing plans are not available and/or bridge inspection reports and SI&A data do not contain adequate 

information or sufficient detail to perform the load rating, an independent Site Assessment may be 

required to collect the necessary data to perform the load rating.   The development of schematic drawings 

or sketches documenting information gathered to complete the load rating shall follow the member 

naming and orientation in the labeling diagram.  These drawings are for information only and are not 

required to be to scale.  Schematic drawings for bridges without plans shall include documentation of 

member sizes and critical dimensions needed to complete the load rating and shall be separate from the 

Site Assessment documentation and labeling diagram.  If a labeling diagram does not exist, one shall be 

created for use prior to the Site Assessment.     

Prior to performing a Site Assessment, notify the SBME or designated representative to document the 

additional effort required for the Site Assessment and obtain approval for the added effort (see Bridge 

Maintenance Office Approvals Form in Appendix A20.2).  To obtain approval for the additional effort to 

perform a Site Assessment, the consultant would be expected to provide scoping details for the Site 

Assessment regarding the expected traffic control requirements, bridge access equipment needed (i.e. 

snooper truck, ladders, man lift etc.), and the expected deterioration or members that would need to be 

measured.  Consultants should be expected to provide their own traffic control and provisions for bridge 

access. 

An image of the template for documenting information affecting the load rating as a result of a Site 

Assessment and a link to an online version of the form are included in Appendix A5.4 to this chapter.   

If, during the Site Assessment, the load rater discovers a structural or safety related defect which qualifies 

as a Critical Finding ï Priority A ï ñA Flagò or Critical Finding ï Priority B ï ñB Flagò, in accordance 

with Chapter 8 of the BIGD, he/she shall report the finding(s) to the applicable SCDOT district and the 

BMO within two (2) business days by using the Critical Deficiencies Form found in the BIGD.  Once the 

form is submitted by the load rater, verification that the critical deficiency has been addressed is the 

responsibility of the district.   

5.7 OTHER RECORDS 

Other structure history records may exist that will provide additional information pertinent to the load 

rating.  These records may override specifications or measurements that are reported in the as-let plans or 

repair plans.  Examples of pertinent records are: 

¶ Standard Plans 

¶ Correspondence 

¶ Photographs 

¶ Maintenance History and Repair Records 

¶ Field Testing Reports 

¶ Material Test Reports 
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¶ Mill Reports 

¶ Historic Rating Analyses and Posting History  
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APPENDIX A5.1: ASSET  ID REQUEST FORM  
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A link to the latest version of the Asset ID Request Form is located here: Asset ID Request Form (hot link 

to be provided)  



SCDOT Load Rating Guidance Document Data Collection  

 5-6 June 2019 

 

 

 

 

APPENDIX A5.2: DATA CORRECTION FORM  
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A link to the latest version of the Data Correction Form is located here: Data Correction Form (hot link to 

be provided)  
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APPENDIX  A5.3: STANDARDIZED B RIDGE ORIENTATION 

AND LABELING CONVENT ION  
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The purpose of creating a labeling diagram for all bridges, both new and existing, is to provide a reference 

and naming convention for all subsequent load ratings and inspections.  If existing plans are available for 

the bridge, the labeling convention should match the existing plans.  The labeling diagram shall be a new 

document or a revision of the new document, and all CADD work must be developed using Microstation 

software.  Labeling diagrams shall be submitted with the initial load rating. 

Orientation and numbering of bridge elements shall be as shown on the plans whenever available.  When 

plans are not available, the numbering of piers, beams etc. shall be oriented as described in this appendix.  

If the labeling convention is set to match existing plans but is not consistent with the general guidance in 

this appendix, it shall be noted on the labeling diagram that the labeling diagram has been drawn to match 

the existing plans. 

Labeling diagrams should always include a north arrow to provide a reference to the cardinal directions.  

For bridges over rivers and streams, stream orientation shall be established facing downstream with the 

left bank on the left facing downstream and the right bank on the right facing downstream.  For tidal 

rivers, downstream shall be considered in the direction of the ebb (outgoing) tide.   

The running direction of the roadway (upstation or in the direction of increasing mile posts) shall be used 

to establish orientation of bridge element numbering.  For bridges oriented on a predominantly east/west 

axis, incremental numbering of span numbers and bridge elements, such as substructure bent numbering, 

shall increase from west to east, and girder/stringer numbering shall increase from north to south.  For 

truss bridges, there will be a north truss and a south truss, and panel points shall be numbered in 

increasing order from west to east as shown in Figure A5.3-1. 

For bridges oriented on a predominantly north/south axis, incremental numbering of span numbers and 

bridge elements, such as substructure bent numbering, shall increase from south to north, and 

girder/stringer numbering shall increase from west to east.  For truss bridges, there will be a west truss 

and an east truss and panel points shall be numbered in increasing order from south to north as shown in 

Figure A5.3-1. 

 

Figure A5.3-1.  Truss Elevation Labeling Convention 

Span numbering shall start with the number 1 with girder, beam or stringer numbering tied to the 

respective increasing span number (i.e. start with Girder 1-1 in Span 1, then with Girder 2-1 in Span 2).  

See Figure A5.3-2.  Similarly, Floor Beam (FB) numbering shall be tied to increasing span numbering 

(i.e. starting with FB 1-1 along Span 1, then starting with FB 2-1 along Span 2).  For multi-span 

continuous bridges, the first floor beam on the subsequent span shall be the one located directly over the 

pier between the spans.  See Figure A5.3-3.  Note: for Figures A5.3-2 and A5.3-3, the labeling convention 

applies to both simple span and continuous girders. 
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Figure A5.3-2.  Girder Plan View Labeling Convention 

 

Figure A5.3-3.  Girder and Floor Beam Plan View Labeling Convention 

Substructure units shall start with the number 1 at the abutment or end bent (i.e. Abutment/End Bent 1, 

Pier/Bent 2, Pier/Bent 3, Pier/Bent 4, and Abutment/End Bent 5 for a 4-span bridge).  Column and footing 

numbering shall increase from left to right for each bent.  If new columns or footings are added outside 

the existing columns and footings, as in the case of a bridge widening, use an alpha designation for the 

added columns and footings corresponding to the nearest adjacent column or footing.   

Each pile in a substructure shall have a unique number assigned to it.  Pile numbers shall be assigned in 

the direction of the stationing from left to right.  Pile numbers are composed of two parts: the first number 

corresponds to the bent number and the second number is the unique pile number within the substructure 

component.  If piles are added within a substructure unit, the unit maintains the numbering of the original 

piles and adds an alpha character to the designation of the new pile.  When piles are added outside of the 

existing piles, as in the case of a bridge widening, label new piles with new numbers, starting with the 

lowest unused number, and an alpha character to the designation of the new pile.  Refer to Figures A5.3-4 

through A5.3-6. 

A sample labeling diagram developed from as-built plans of an existing bridge in the SCDOT database is 

shown in Figure A5.3-7.  This is provided primarily as an example for labeling nomenclature and is not 

intended to imply the exact level of detailing required. 
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Figure A5.3-4.  Standard Pile Labeling Convention 

 

Figure A5.3-5.  Labeling Convention for Widened Substructure with Added Piles 
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Figure A5.3-6.  Pile Numbering for an Added Pile 

 

 

Figure A5.3-7. Sample Labeling Diagram 
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A link to the latest version of the Site Assessment Form is located here: Site Assessment Form (hot link to 

be provided) 
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CHAPTER 6  GENERAL R EQUIREMENTS  

6.1 CONDITION OF BRIDGE MEMBERS 

The condition and extent of deterioration and defects of structural components of the bridge shall be 

considered in the rating computations.  This information shall be based on a recent, thorough inspection 

or site assessment. 

6.2 TYPES OF LOADS TO CONSIDER FOR RATINGS 

In accordance with Sections 6A.2.1 and 6A.2.2 of the MBE, generally only permanent loads and 

vehicular loads are considered to be of consequence in load ratings.  Environmental loads such as wind, 

ice, temperature, stream flow and earthquake are usually not considered in rating except where unusual 

conditions warrant their inclusion.  Permanent loads include dead loads and locked-in force effects from 

the construction process. 

6.3 DEAD LOADS USED TO DETERMINE RATINGS 

The dead load unit weights given in the current AASHTO LRFD Bridge Design Specifications shall be 

used in the absence of more precise information.  However, the 145 pcf weight of normal weight concrete 

shall be increased by 5 pcf to 150 pcf to account for the weight of reinforcing steel. 

6.4 SIDEWALK LOADING OR PEDESTRIAN LOADING USED TO DETERMINE RATINGS 

6.4.1 Sidewalk Loading Using the ASR or LFR Method 

Per the MBE, Article 6B.6.2.4, ñSidewalk loadings used in calculations for safe load capacity ratings 

should be probable maximum loads anticipated.  Because of site variations, the determination of loading 

to be used will require engineering judgment, but in no case should it exceed the value given in AASHTO 

Standard Specifications, 17th Ed.  The Operating Level should be considered when full truck and 

sidewalk live loads act simultaneously on the bridge.ò 

6.4.2 Pedestrian Loading Using the LRFR Method 

Per the MBE, Article 6A.2.3.4, ñPedestrian loads on sidewalks need not be considered simultaneously 

with vehicular loads when load rating a bridge unless the load rater has reason to expect that significant 

pedestrian loading will coincide with the maximum vehicular loading.  Pedestrian loads considered 

simultaneously with vehicular loads in calculations for load ratings shall be the probable maximum loads 

anticipated, but in no case should the loading exceed the value specified in LRFD Design Article 3.6.1.6.ò  

6.5 LIVE LOADS USED TO DETERMINE RATINGS 

For ASR and LFR load ratings, bridges shall be rated using the Rating Live Load as described by Section 

6B.6.2 and Figures 6B.6.2-1 and 6B.6.2-2 of the MBE.  For LRFR load ratings, bridges shall be rated 

using the standard Design and Legal Vehicles as described by Section 6A.2.3.1 and appendix C6A of the 

MBE.  In addition, the Legal Trucks shown in Table 6.5-1 and the footnotes to Table 6.5-1 shall be 

analyzed for posting vehicles. 

Note that the SCDOT Specialized Hauling Vehicles (SC-SHV) can be omitted from Interstate bridge legal 

level ratings since they are precluded from travelling on Interstates as per the South Carolina Code of 

Laws Title 56 Chapter 5 Section 4140.  However, SC-SHVs should be run as permit vehicles on Interstate 

bridges.  Additionally, EVs should always be included in load rating analyses for bridges.  Refer to Figure 

6.5-3 for axle configurations of EV vehicles. 

For permit loads, analyze for the permit trucks shown in Figure 6.5-4. 
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Table 6.5-1.  Suite of Posting Vehicles 

 

* In addition to the vehicle listed, include SC-SHV1B (70k) (Fig. 6.5-2b) for load ratings of non-interstate 

bridges. 

**In addition to the vehicle listed, include SC-SHV2B (80k) (Fig. 6.5-2b) for load rating of non-interstate 

bridges. 

    AASHTO SC - Type 3 

    AASHTO SC - Type 3S2 

  AASHTO Type 3-3 

   2 ï 0.75 AASHTO Type 3-3 + .2 klf Lane 

(Neg. Mom. Only) - shown 

                                                                                               1 ï 0.75 AASHTO Type 3-3 + .2 klf Lane 

(Span >200 ft.) - similar  

Figure 6.5-1.  Legal Loads (Showing Axle Loads) 
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   AASHTO  SHV ï SU4 

  AASHTO SHV ï SU5 

 AASHTO SHV ï SU6 

 AASHTO SHV ï SU7 

Figure 6.5-2a.  AASHTO Specialized Hauling Vehicles (Showing Axle Loads) 
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    SC-SHV1A (65k) 

    SC-SHV1B (70k) 

   SC-SHV2A (66k) 

   SC-SHV2B (80k) 

  SC-SHV3A (85k) 

  SC-SHV3B (90k) 

    SC Representative School Bus 

    SC-SU2 

 

Figure 6.5-2b.  South Carolina Specialized Hauling Vehicles and Other Posting Vehicles (Showing 
Axle Loads) 
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    EV2 (57.5k) 

                EV3 (86k) 

 

Figure 6.5-3.  Emergency Vehicles (Showing Axle Loads) 
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     SC Crane #544726 (160k) 

  SC Crane # 527568 (177.7k) 

          SC ï 100k Permit Truck 

                 SC ï 120k Permit Truck 

        SC ï 130k Permit Truc k 

Figure 6.5-4. Permit Trucks (Showing Axle Loads) 
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6.6 WIND LOADS 

Wind loads are not normally considered in load rating unless special circumstances justify otherwise.  

However, the effects of wind load on special structures such as movable bridges, long-span bridges, and 

other high-level bridges should be considered in accordance with applicable standards (AASHTO LRFD 

Bridge Design Specifications and American Society of Civil Engineers 7, Current Edition) 

6.7 IMPACT AND LIVE LOAD TRANSVERSE DISTRIBUTION 

6.7.1 Impact 

The live load impact used for rating the Design Live Load and the Legal Live Load shall be as specified 

in the MBE.  Section 6, ñPart Aò shall be used for the determination of the impact when using the LRFR 

method, and Section 6, ñPart Bò shall be used for the determination of the impact when using the ASR 

and LFR methods.  SCDOT does not allow the use of the reduced impact allowance (Dynamic Load 

Allowance) in Table C6A.4.4.3-1 of the MBE unless authorized by the SBME or designated 

representative (see Bridge Maintenance Office Approvals Form in Appendix A20.2).  Impact loading for 

culverts shall be in accordance with MBE Section 6A5.12.10.3b for LRFR ratings and 6B.6.4 for ASR 

and LFR ratings. 

For live load impact applied to Permit Loads, see Section 6.10 of this Guidance Document. 

6.7.2 Live Load Transverse Distribution 

The transverse live load distribution used for rating shall be as specified in the MBE, Section 6, ñPart Aò 

for the LRFR method and Section 6, ñPart Bò for the ASR and LFR methods. 

Sections 6A.3.2 and 6A.3.3 of the MBE refer to ñrefinedò and ñapproximateò methods of analysis for 

transverse live load distribution.  When a refined method of analysis is used for the transverse distribution 

of live load, the truck and lane load shall be positioned to maximize the force effect being analyzed.  

Positioning of the truck and uniform lane load within a design lane or adjacent lane is illustrated in Figure 

6.7.2-1 for roadway widths greater than 24 feet when using the LRFR method.  The live load positioning 

in this figure also pertains to application of the HS20-44 vehicle, with the exception that the truck and 

lane would be rated separately.  Positioning of truck and uniform lane loads for roadway widths less than 

24 feet shall be as directed in the MBE. 
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Figure 6.7.2-1.  Examples of Live Load Positioning Using the LRFR Method 

6.8 MATERIAL PROPERTIES FOR LOAD RATING 

The material properties used for the ratings of all structures shall be based on the material grade or design 

stresses specified in the plans or information in the SCDOT Standard Specifications for Construction for 

the year the bridge was built.  In the absence of information in the standard specifications, information in 

the plans, or if the plans do not specify the material grades or design stresses, then the load rater must use 

other means to determine the appropriate material properties based on the information available.  

Typically, this information is based on the year the bridge was constructed and/or designed and can be 

found in the MBE, Section 6.  Also, if the edition of the AASHTO bridge design specification used for 

design of the bridge is noted in the plans, this reference can provide useful information that could be used 

in determining the material properties or in helping to verify the material properties obtained from another 

source.   

The following values should be used by the load rater for the materials noted below unless otherwise 

shown in the design plans, or known by other means. 

12' Lane

6'

2'

Wheel Line Load

8'

Truck Can Be Placed Anywhere Within the 8' Limit Shown

12' Lane

6'2' 2'

Lane Load

Wheel Line Load

10'

Loads Positioned to Maximize Shear/Reaction at Right End of Transverse Member

12' Lane

6'2' 2'

10'

12' Lane

6'2' 2'

Lane Load

Wheel Line Load

10'

Loads Positioned to Maximize Moment At Midspan of Transverse Member

12' Lane

6'2' 2'

10'

2'

2'2'

2' 2'

EXAMPLES OF TRANSVERSE LIVE LOAD POSITIONING FOR THE LRFR METHOD

12' Lane

10'

Lane Load

10' Loaded Lane Can Be Placed Anywhere Within 12' Lane
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6.8.1 Structural Steel (Yield Strengths) 

When the yield strengths of steel are unknown or cannot be determined from other sources, yield 

strengths shall be taken from MBE Table 6A.6.2.1-1 or from the ñdate builtò column of MBE Tables 6B 

5.2.1-1 to 6B 5.2-1-4. 

For unknown yield strength of steel bridges built after 2006, the yield strength of steel shall be assumed to 

be 50 ksi.  For all weathering steel bridges, regardless of age, the yield strength shall be assumed to be 

50 ksi. 

6.8.2 Steel Rivets 

For values for steel rivets, refer to the MBE, Table 6A.6.12.5.1-1.   

6.8.3 Reinforcing Steel 

When the yield strengths of reinforcing steel are unknown or cannot be determined from other sources, 

yield strengths shall be taken from MBE Table 6A.5.2.2-1, except unknown yield strength for reinforcing 

steel used in bridges constructed after the year 2000 shall be assumed to have a yield strength of 60.0 ksi. 

6.8.4 Prestressing Steel 

Where the tensile strength of the prestressing strand is unknown, the values specified in the MBE, 

Table 6A.5.2.3-1, based on the date of construction may be used.  For bridges built before 2006, Stress-

relieved strands should be assumed when strand type is unknown.  For bridges built after 2006, low 

relaxation strand should be assumed when strand type is unknown. 

6.8.5 Concrete 

For reinforced concrete components where the minimum compressive strength of the concrete is 

unknown or cannot be determined by other means, fôc for reinforced concrete components for bridges 

built before the year 2006 may be taken as given in Table 6A.5.2.1-1 of the MBE considering the date of 

construction.  For bridges built after 2006, the minimum compressive strength may be assumed to be 

4.0 ksi in accordance with the BDM.   

For prestressed concrete components where the minimum compressive strength of the concrete is 

unknown, the minimum compressive strength, fôc, shall be assumed to be 3.125 ksi (2.5 ksi x 1.25%) for 

bridges built before the year 2000.  For bridges built after 2000, the minimum compressive strength shall 

be assumed to be 5.0 ksi. 

6.8.6 Timber 

The values for timber are as follows: 

¶ Prior to Year 1972 ï See Table 1.10.1 of the 1972 AASHTO Interims.  For reference purposes, a 

copy of the 1972 AASHTO Table 1.10.1 is provided in Appendix A6.1. 

¶ Year 1972 to October 1, 2010 ï Refer to the 17th edition of the AASHTO Standard 

Specifications for Highway Bridges. 

¶ After October 1, 2010 ï Refer to the current edition of the AASHTO LRFD Bridge Design 

Specifications, Table 8.4.1.1.4-1, for stress limits. 

6.9 INVENTORY AND OPERATING RATING METHODS 

6.9.1 ASR and LFR Methods 

The HS20-44 live load (truck and lane load) shall be used as the Rating Live Load (see Section 6.5).  The 

truck and lane load shall be rated at the Inventory and Operating Levels. 
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The structure shall also be rated for the AASHTO Legal Loads and the AASHTO or SCDOT SHVs 

described in Section 6.5 at the Inventory and Operating Levels and for the EVs at the Operating Level. 

For spans over 200 feet in length, the Legal Loads shall be rated according to the MBE, Article 6B.7.2. 

All bridges are required to be rated for permit loads as described in Section 6.5 and shall be performed at 

the Operating Level.   

All ratings shall be expressed in terms of rating factors for all vehicle types rounded to the nearest two 

decimal places. 

6.9.2 LRFR Method 

The HL-93 vehicle shall be used as the Design Live Load (see Section 6.5) and shall be rated at the 

Inventory and Operating Levels. 

Although the MBE does not require load ratings of legal loads if the HL-93 Inventory Rating Factor is 

greater than 1.0, the structure shall also be rated for the Legal Vehicles at the legal load rating level as 

described in Section 6.5. 

All bridges are required to be rated for permit vehicles at the permit load rating level as described in 

Section 6.5.   

All ratings shall be expressed in terms of rating factors for all vehicle types rounded to the nearest two 

decimal places. 

6.9.3 When to Use ASR, LFR, or LRFR 

All bridges shall be rated using the LRFR methodology initially.  For alternative results, bridges should 

be rated using the LFR methodology, except for: 

¶ Timber and masonry bridges, which should be rated using ASR, and 

¶ Bridges designed after October 1, 2010, which shall not be rated using LFR or ASR, unless 

approved by the SBME or designated representative (See Bridge Maintenance Office Approvals 

form in Appendix A20.2).  

SI&A NBI Data fields 63, 64, 65 and 66 should be based on results using the LRFR method.  However, 

NBI Data field 70 may be based on results using LRFR, LFR or ASR. 

NBI Data fields 63 and 65 shall be coded as ñ8ò, unless: 

¶ A load test has been performed with permission from SCDOT BMO per Section 6.12 and 19.2.1 

of this Guidance Document, in which case they should be coded as ñ4ò, or 

¶ Engineering judgment is used per Section 6.9.4 of this Guidance Document, in which case they 

should be coded as ñ5ò. 

6.9.4 When to Use Field Evaluation and Documented Engineering Judgment 

Field evaluation and documented engineering judgment can be used in Inventory and Operating Ratings 

when the following criteria are satisfied: 

¶ Plans are not available for reinforced/prestressed concrete structures. 

¶ Severe deterioration is found in superstructure (includes reinforced/prestressed concrete, steel, 

and timber superstructures) or substructures. To use this method, the superstructure/substructure 

condition rating shall not be higher than three. 
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Documentation of engineering judgment shall include supporting calculations and assumptions for the 

critical locations to demonstrate how the engineering judgment was used to determine the load ratings.  

All reasonable efforts should be taken to base the Inventory and Operating Ratings on calculated values. 

6.10 PERMIT LOAD ANALYSIS 

6.10.1 Permit Trucks 

Rating of Permit Loads is required for bridges. 

All Permit Loads are to be analyzed for the permit load mixed with other traffic on the roadway cross 

section in accordance with the MBE, Article 6A.4.5.4.  For span lengths greater than 300 feet, permit 

loads should be determined for conditions specific to the bridge being rated.  Full impact shall be assumed 

for the permit vehicle.  If the resulting rating factor is below 1.0, a reduced impact factor may be 

considered with appropriate speed reductions upon approval of the SBME or designated representative 

(see Bridge Maintenance Office Approvals Form in Appendix A20.2). 

6.11 LOAD FACTORS, CONDITION FACTORS, AND SYSTEM FACTORS 

6.11.1 Load Factors 

6.11.1.1 ASR and LFR Methods 

There are no load factors associated with the ASR method.  For the LFR method, the load factors 

specified in the MBE should be used. 

6.11.1.2 LRFR Method 

For the LRFR method, the load factors shown in the MBE shall be used. 

The Average Daily Truck Traffic (ADTT) used to select the live load factors shall be taken from the 

SI&A Sheet.  The value should be obtained using the following equation: 

ADTT = Average Daily Traffic (ADT) *  (% Truck/100) 

 Where ADT is Item 29 and % Truck is Item 109 on the SI&A Sheet 

If the bridge is one directional, the calculated value is for one direction.  However, if the bridge is two 

directional, it should be assumed that 55 percent of the total traffic is one directional, unless known 

otherwise.  The 55 percent assumption is taken from the AASHTO LRFD Bridge Design Specifications, 

Article C3.6.1.4.2.  The calculated ADTT needs to be converted to a single lane value by use of the 

appropriate factor from the AASHTO LRFD Bridge Design Specifications, Table 3.6.1.4.2-1.  

If the ADTT is unknown, the most conservative value in the table should be used.  Linear interpolation is 

permitted for determining the appropriate load factor. 

Per Article 6A.4.5.4.2c of the MBE, the load factors as given in Table 6A.4.5.4.2a-1 shall be increased 

when using a refined analysis. 

6.11.2 Condition Factors 

6.11.2.1 ASR and LFR Methods 

Not applicable. 

6.11.2.2 LRFR Method 

The condition factor provides a reduction to account for the increased uncertainty in the resistance of 

deteriorated members and the likely increased future deterioration of these members during the period 

between inspection cycles. 
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The condition factor for new bridges shall be taken as 1.0.  Other Condition Factors are presented in the 

MBE, Table 6A.4.2.3-1. 

Note that the Condition Factor is not a means to account for actual losses or deterioration.  The actual 

losses and/or deterioration need to be accounted for in the rating prior to applying the Condition Factor. 

The use of the Condition Factor is optional based on the engineerôs judgment. 

6.11.3 System Factors 

6.11.3.1 ASR and LFR Methods 

Not applicable. 

6.11.3.2 LRFR Method 

System factors that correspond to the load factor modifiers in the AASHTO LRFD Bridge Design 

Specifications should be used for bridges designed by the LRFD method (that is js=1/(hD*hR).  The 

system factors listed in Table 6A.4.2.4-1 of the MBE are more conservative than the LRFD design values 

and may be used at the discretion of the load rater until they are modified in the AASHTO LRFD Bridge 

Design Specifications.  A rating factor slightly less than 1.0 for a new bridge caused by this practice is 

considered acceptable with the concurrence of the SBME or designated representative (see Bridge 

Maintenance Office Approvals Form in Appendix A20.2). However, when rating non-redundant 

superstructures for legal loads using the generalized factors in Article 6A.4.4.2.3 of the MBE, Table 

6A.4.2.4-1 of the MBE shall be used to maintain an adequate level of system safety. 

6.12 LOAD TESTING OR MATERIAL TESTING 

Load testing on a case-by-case basis may be considered when certain conditions exist that make 

conventional methods of analysis less reliable and is subject to approval by the SBME or designated 

representative (see Bridge Maintenance Office Approvals Form in Appendix A20.2). Specific situations 

that may lead to load testing are as follows: 

1. Deterioration is difficult to quantify, 

2. Conventional analysis methods are difficult to apply to a unique structural configuration, or 

3. There is a public need to allow larger vehicles to cross a bridge than the conventional analysis 

will allow.  

Material testing on a case-by-case basis may be considered, subject to approval by the SBME or 

designated representative (see Bridge Maintenance Office Approvals Form in Appendix A20.2), when: 

1. Existing plans are not available to establish material strengths to use during load rating, 

2. Material strength estimates, based on year built, would produce an overly conservative load 

rating, or 

3. When there is reason to suspect that material strength could have decreased due to deterioration, 

such as concrete deterioration. 

Refer also to Section 19.2.2 of this Guidance Document for direction from the MBE on material sampling 

for bridge evaluation.  
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