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All Bridge Designers (ABD) Memorandum 24.3 introduces updates to 
Section 1 (Introduction) and Section 2 (Repairs) of the Structural Services 
Manual.  Section 1 updates are minor revisions and editorial changes. 
Section 2 updates reflect the current standards and practices of the bridge 
repairs unit.  A summary of significant changes to submittal, design, and 
detailing policy for bridge repairs is provided below.   

Section 2.2 Plan Preparation and Review 
Updated submittal procedure to match current practice of electronic 
submittals. 

Section 2.3 Inspections 
Clarified requirements for reporting damage. Emphasis on the proper use of 
digital photographs. 

Section 2.4 Bridge Deck Overlays 
Included guidelines for the selection of overlays. This will replace selection 
guidelines that are no longer available. 

Section 2.5 Expansion Joint Replacements / Elimination 
Clarified that, with notable exceptions, the only acceptable joints for use in 
joint replacements are shallow strip seals, finger plate, and modular. 
Included a new section (2.5.8) that allows joint elimination at abutments in 
their entirety by way of encasing beam ends and making them integral with 
approach slabs. 

Section 2.7 Bridge Rails and Parapets 
Included new details for rails to follow MASH 2016 requirements. 
Included details for wingwall modification to match new guardrail heights. 
Included details for crashwall extensions. 

Section 2.9 Bearing Replacements 
Included new details for PPC I beam bearing replacement. 
Revised required “C” values for bearing plate design and anchor bolt material 
requirements and sizes. 

Section 2.10 Jacking / Shoring and Cribbing 
Established minimum detail requirements for jacking procedures submitted 
for approval. 

Memorandum
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Section 2.12 Fatigue and Fracture 
Created new sub-section 2.12.2 Fracture, to differentiate from the existing 
Fatigue sub-section. 

Section 2.13 Impact Repairs – Steel Beams 
Included procedure for the replacement of damaged composite beam 
sections using a “zipper” detail. 

Section 2.14 Impact Repairs – Concrete Beams 
Included use of FRP at impacted locations. 

Section 2.15 Steel Superstructure Repairs 
Eliminated obsolete details and included new details that limit most repairs 
to the use of steel plates and angles. 
Included requirements for Primary and Secondary connections. 
Emphasized cleaning and painting requirements for steel repairs. 

Section 2.16 Concrete Superstructure Repairs 
Included procedure for the use of FRP for the repair of PPC I beams. 

Section 2.17 Substructure Repairs 
Updated guidelines for substructure repair selection procedure. 

Section 2.18 Culvert Repairs 
Included new section to include new culvert repairs that include the use of 
liners and slab over culvert methods. 

Applicable special provisions for these repair procedures are available upon 
request. 

While these updated sections are provided as a stand-alone document, to 
get it to designers as soon as possible, it will be incorporated in the update 
of the full Structural Services Manual to be issued later this year. 

The policies found in the updated Section 2 shall be implemented on 
applicable projects as soon as feasible.  Please direct questions and 
comments to Adrian Halloway, Bridge Investigations and Repairs Unit Chief, 
at dot.bbs.repairs@illinois.gov. 

Attachments:  
SSM Section 1 Update 
SSM Section 2 Update 

mailto:dot.bbs.repairs@illinois.gov
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Section 1 Introduction 
As directed by the Illinois Department of Transportation (IDOT) Engineer of Bridges & Structures, 
it is the responsibility of the Engineer of Structural Services to develop, maintain, and administer 
the policies governing repair, inspection, and load rating of bridges and tunnels in Illinois.  This 
applies to all bridges and tunnels carrying public traffic in the State of Illinois, regardless of 
maintenance responsibility.  The IDOT Structural Services Manual is the vehicle by which these 
policies are controlled. 

1.1 Organization and Functions 

The Bureau of Bridges & Structures (BBS) is a part of the Office of Highways Project 
Implementation.  The Engineer of Bridges & Structures, as head of the Bureau, is responsible for 
the planning, developing, and maintaining of the State’s bridges.  The Engineer of Structural 
Services is responsible for the bridge inspection program for the State of Illinois, structural 
investigations of existing bridges, the development or review of repair plans, determination of 
bridge load carrying capacity, establishment of posted weight limits, evaluation of overweight 
permit vehicle movements, and review and approval of Local Public Agency (LPA) projects. 

The Section is comprised of four units: Bridge Investigations and Repair Plans Unit, Bridge 
Management and Inspection Unit, Local Bridge Unit, and the Structural Ratings and Permits Unit. 

1.1.1 Bridge Investigations and Repair Plans Unit 

Under the supervision of the Bridge Investigations and Repair Plans Unit Chief, this unit performs 
field investigations to identify the cause or extent of structural deficiencies, develops repair 
alternatives, and prepares plans to address deficiencies related to the deterioration of structural 
members or accidental or manmade damage.  Field investigations performed by the unit also 
include those to evaluate reoccurring deficiencies associated with standard structural detailing 
practices to identify the elements contributing to the deficiencies and to offer solutions.  The unit 
provides guidance to IDOT personnel, consulting engineers and other agencies engaged in the 
development of repair or maintenance projects, and this guidance is provided on a project specific 
basis and through the maintenance and updating of information contained in Section 2 Repairs 
of the IDOT Structural Services Manual, for which the unit is responsible. Repair, maintenance, 
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and minor bridge rehabilitation projects prepared by IDOT personnel or consulting engineers are 
reviewed by the unit for comment and approval prior to being accepted for advertisement as a 
contract for letting.  The unit also assists IDOT implementation personnel as required to resolve 
construction issues during the implementation of the projects reviewed or prepared by the unit. 
In order to comply with Federal Regulations and to ensure that IDOT obtains a proportional share 
of Federal funds, the unit tracks and assembles bridge construction cost information for submittal 
to the Federal Highway Administration (FHWA).  For additional information related to unit 
procedures, Section 2 Repairs of the IDOT Structural Services Manual should be referenced. 

1.1.2 Bridge Management and Inspection Unit 

Under the supervision of the Bridge Management and Inspection Unit Chief, this unit is 
responsible for providing oversight of the bridge inspection procedures utilized by the various 
entities having maintenance responsibility for bridges carrying public traffic to ensure bridge safety 
as required by the National Bridge Inspection Standards (NBIS), 23 CFR Part 650 Subpart C. 
The Unit Chief serves as the Statewide NBIS Program Manager for bridge inspections in Illinois 
and is responsible for setting bridge inspection policy.  The Unit Chief also ensures only qualified 
personnel inspect bridges in Illinois.  This unit performs quality assurance reviews of agencies to 
ensure inspection programs meet the standards of the NBIS.  These agencies include IDOT, the 
Illinois State Toll Highway Authority (ISTHA), Illinois Department of Natural Resources (IDNR), 
county, municipal and other entities having maintenance responsibility for bridges carrying public 
traffic.  This unit is responsible for the publication of the IDOT Structural Services Manual and 
development and maintenance of Section 3 Bridge Inspection of the IDOT Structural Services 
Manual which summarizes the official bridge inspection policies for the State of Illinois.  Unit 
personnel assist the Office of Planning and Programming during the maintenance and updating 
of the IDOT Structure Information and Procedure Manual (SIP Manual) to ensure compliance with 
the bridge safety and inventory provisions of the NBIS.  The unit is responsible for ensuring bridge 
weight restrictions and closures are properly implemented.  The unit is responsible for the IDOT 
Bridge Preservation Guide and assisting with IDOT’s Transportation Asset Management Plan 
(TAMP).   

1.1.3 Local Bridge Unit 

Under the supervision of the Local Bridge Unit Chief, this unit provides administrative and 
technical expertise to LPAs concerning local bridge matters and assists the Bureau of Local 
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Roads and Streets during the development of policies and procedures for LPA bridges.  LPA 
bridge rehabilitation and replacement projects utilizing Federal, State or Motor Fuel Tax funds, 
and other local projects requiring IDOT approval by State Statutes, are reviewed by the unit during 
project development to the degree necessary to ensure structural adequacy and compliance with 
IDOT policies and procedures.  The unit provides services to counties, as required by State 
Statute, leading to the development of contract plans for bridge construction.  Unit personnel 
conduct field inspections and perform analyses to determine the load carrying capacity of existing 
bridges in response to LPA requests, or to address changes in bridge conditions routinely 
reported by LPA inspection personnel.  The unit establishes weight limits for LPA bridges to 
ensure highway safety and assists agencies in developing repairs to improve the condition of LPA 
bridges or to avoid the implementation of weight restrictions.  LPAs coordinate with the unit, as 
necessary, to resolve construction issues and to evaluate permit requests for overweight vehicles. 
Unit personnel assist the Office of Planning and Programming during the maintenance and 
updating of the IDOT Structure Information and Procedure Manual to ensure compliance with the 
bridge safety and inventory provisions of the National Bridge Inspection Standards.  For additional 
information related to unit procedures, the IDOT Bureau of Local Roads and Streets Manual 
should be referenced. 

1.1.4 Structural Ratings and Permits Unit 

Under the supervision of the Structural Ratings and Permits Unit Chief, this unit performs analysis 
and evaluations to determine the load carrying capacity of new and existing bridges under IDOT 
jurisdiction, as required by State Statute and Federal Regulations.  When necessary, unit 
personnel perform field inspections of severely damaged or deteriorated bridges to obtain 
information regarding essential bridge elements for use in evaluating load carrying capacity. 
When necessary to address existing structural conditions, the unit issues directives to place 
weight restrictions on existing bridges under IDOT jurisdiction to ensure highway safety.  The unit 
works cooperatively with the other units of the Structural Services Section for identifying repair 
alternatives to eliminate deficiencies that would otherwise require the implementation of a weight 
restriction.  The Bureau of Operations routinely coordinates the review of overweight permit 
requests with the unit prior to authorizing the movement of overweight vehicles to ensure that 
highway infrastructure is not damaged.  In order to ensure that bridge load carrying capacities 
can be determined in an expeditious manner, the unit maintains databases of structural 
information for use during the evaluation of overweight permit vehicle movements or the effect of 
damage or deterioration on bridge load carrying capacity.  The movement of heavy construction 
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equipment across existing bridges to facilitate construction projects is evaluated by this unit, as 
well as the feasibility of placing additional wearing surface on existing bridges located within the 
limits of roadway resurfacing projects.  The unit is responsible for the development and 
maintenance of Section 4 Load Rating of the IDOT Structural Services Manual.  The unit reviews 
proposed legislative changes to the Illinois Vehicle Code to determine the effect of the changes 
on highway system bridges and coordinates with other Units and Bureaus for developing 
comments in regard to anticipated effects.  Unit personnel assist the Office of Planning and 
Programming during the maintenance and updating of the IDOT Structure Information and 
Procedure Manual (SIP Manual) to ensure compliance with the bridge safety and inventory 
provisions of the National Bridge Inspection Standards (NBIS), and represents IDOT in matters 
pertaining to the maintenance, revision or updating of bridge rating specifications that may be 
proposed by the American Association of State Highway and Transportation Officials (AASHTO). 
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improvements on a structure. As such they should include only information pertinent to the work 

being done and useful to the contractor. This simplif ies the plan preparation and review.  

2.2.3 Review Procedures 

All Maintenance Contract and Day Labor plans prepared for the repair or retrofit of existing 

structures must be submitted to the Bureau of Bridges & Structures for review.  The plans should 

be submitted for review prior to their submittal to the Bureau of Design and Environment for letting 

or to the Bureau of Operations' Day Labor Section for award.  The plans should be submitted to 

the Bureau of Bridges & Structures sufficiently prior to the anticipated letting or award date to 

allow adequate time for review and revision of the plans.  Review time will vary depending on the 

size and complexity of the project and on the current workload within the Bureau.  Typically, 

project plans should be submitted for review a minimum of 90 days prior to the scheduled date 

for submittal of the plans, specifications and estimates (PSE) to the Bureau of Design and 

Environment for letting.  In order for the Bureau of Bridges & Structures to be able to prioritize the 

review of projects submitted for review, it is important that each submittal for review be 

accompanied by information stating an anticipated letting or award date.  

Note that the Repairs Unit reviews plans prepared by district personnel and design consultants, 

as well as developing plans done by their own in-house staff. Review and plan preparation priority 

is generally based on: 

a) Emergency repairs to structures to correct structural issues. 

b) Repairs to structures needed to prevent or lift a load posting. 

c) Repairs to structures on a specific letting. 

d) Repairs districts would like to implement as part of their normal maintenance schedule.  

No bridge related repair plans for Maintenance Contracts or Day Labor awards are exempt from 

review by the Bureau of Bridges & Structures.  All plans, including those for minor operations such 

as bridge rail and parapet repairs, slopewall repairs, rip rap placement, standard bridge rail 

installation and in-kind removal and replacement of HMA surfaces must be submitted for review 

prior to submittal to the Bureau of Design and Environment for Maintenance contract projects or 

the Bureau of Operations for Day Labor projects. 

Plans prepared by District personnel or consulting engineers for bridge maintenance or repair 

projects will be reviewed by the Repairs Unit of the Structural Services Section of the Bureau of 

Bridges & Structures. Plan submittal is normally done electronically, must include a transmittal 

letter and should be sent to:  

Unit Chief, Bridge Investigations and Repair Plans Unit at dot.bbs.repairs@illinois.gov 

Plans submitted for review by consultant engineers must be in final form, ready to be placed on 

a letting or be sent out for award. Partially completed plans will be returned. 

All Contract Maintenance and Day Labor repair plans prepared by District personnel must be 

sealed by the Bureau Chief of Bridges and Structures prior to submittal to the Bureau of Design 

mailto:dot.bbs.repairs@illinois.gov
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FIGURE 2.5.7-2 
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FIGURE 2.5.7-3 
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FIGURE 2.5.7-4 
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FIGURE 2.5.7-5 
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2.5.8 Joint Elimination 

Although many new bridges are being designed and constructed without expansion joints through 

the use of integral abutments, the majority of bridges in the bridge inventory have expansion 

joints.  For some bridges, it may be possible to eliminate expansion joints rather than replacing 

them, when those joints are leaking and no longer functioning properly.  The resulting abutment 

configuration is typically referred to as a Jointless Stub Abutment.  Eliminating expansion joints 

will most likely result in less maintenance, with a lower life cycle cost, for the bridge going forward. 

It is possible to eliminate the expansion joint at an abutment for some structures by pouring a 

concrete diaphragm at the abutment that results in a monolithic connection between the 

superstructure and approach slab.  The monolithic connection may require that expansion and 

contraction of the superstructure be accommodated through movement of the abutment cap and 

flexure of the piles (note that such movement must still be accommodated by a joint on the 

approach pavement away from the abutment). Therefore, before eliminating expansion joints in 

an existing bridge, an evaluation of the structure must be made to ensure the joint elimination will 

not adversely impact the bridge’s structural integrity or behavior.  Parametric analyses have been 

performed on a range of structures with various superstructure types, pile types, number of piles, 

pile batters, skews, soil types and soil strengths to determine the limits of acceptable contributing 

expansion lengths when eliminating an expansion joint.  For an abutment being considered for 

joint elimination, Table 2.5.8-1 is applicable to steel and concrete beam superstructures with total 

beam depth plus bearing height less than or equal to 48 inches and provides the maximum 

contributing expansion length at that abutment for joint elimination to be acceptable.  Additional 

criteria for use of Table 2.5.8-1 are provided with the table. 

The parametric analyses, as well as the details in figures discussed below, were developed for 

bridges only having expansion joints at the abutments.  Other assumptions made for the analyses 

include: 

• Temperature range of -20⁰ F to 120⁰ F 

• Wearing surface allowance = 50 psf  

• Staggered pile spacing with front row having 2:12 batter  

• Maximum spacing between front and back row of piles = 2’-3” 

• HP piles: 

o Oriented for bending about the strong axis for abutment cap deflection 

perpendicular to the longitudinal axis of the abutment 

o Fy = 36 ksi 

•  
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• Metal shell piles: 

o Fy = 30 ksi 

o f ’c = 3.5 ksi 

o Metal shell piles shall only be considered if it can be verified the piles are true 

metal shell piles and not a fluted or tapered cylindrical metal pile possibly joined 

by a compression splice 

• Concrete Piles: 

o Reinforcement Fy = 40 ksi 

o f ’c = 3.0 ksi 

o Main reinforcement bar clear cover = 2 inches 

o 12 inch round piles with 4-#7 bars 

o 14 inch square piles with 4-#8 bars 

o 16 inch or 18 inch square piles with 4-#9 bars 

• Soil conditions: 

o Cohesive soils with Qu ≤ 1.0 tsf  

o Granular soils with a loose (SPT N value ≤ 10) or medium (SPT N value ≤ 20) 

density.  See adjustment factor for maximum contributing expansion lengths for 

medium density granular soils. 

Figures 2.5.8-1 through 2.5.8-3 provide details for eliminating expansion joints for steel and 

concrete beam superstructures based on beam depth plus bearing height, and slab type 

superstructures.   

The details in Figure 2.5.8-1 shall be used with steel and concrete beam superstructures with a 

total beam depth plus bearing height less than or equal to 48 inches.  These details were 

developed with the intention of allowing rotation of the superstructure to limit pile demands, and 

this assumption was included in the analyses when determining the allowable contributing 

expansion lengths given in Table 2.5.8-1.  Figure 2.5.8-1 was developed for cases where the 

existing bearings are steel rocker bearings.  The details may also be used with existing 

elastomeric bearings; however, the anchor bolts shall be cut (flush with the concrete for Type I 

bearings and flush with the bottom bearing plates for Type II or Type III bearings), the side 

retainers removed and PJF or foam shall be placed around the elastomeric bearings for their full 

height to allow continued movement and prevent damage to the elastomeric bearings. In all 

cases, for ease of new concrete installation, existing diaphragms and cross bracing shall be 

removed. 
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Figure 2.5.8-2 may be used for steel and concrete beam superstructures with a total beam depth 

plus bearing height greater than 48 inches.  

The details of Figure 2.5.8-2 can also be used for the shallower depth (less than 48”) when the 

limitations of Table 2.5.8-1 are exceeded.  This detail allows for more expansion to occur at 

abutments at the level of the bearing, therein better isolating the piles and allowing for longer 

expansion lengths. 

Figure 2.5.8-3 may be used for concrete slab bridges with a total length less than or equal to 130 

feet.  Use of this detail is also limited to cohesive soils with Qu less than or equal to 1.0 tsf or 

described as soft or medium, or loose granular soils (SPT N value less than or equal to 10).  Use 

with medium dense granular soils (SPT N value less than or equal to 20) is also acceptable with 

a total bridge length less than or equal to 90 feet.   

The details in Figures 2.5.8-1 through 2.5.8-3 were prepared for open stub type abutments.  

Details similar to the details provided here for stub abutments may also be used for closed 

abutments with expansion bearings or fixed bearings.  When the existing bearings are expansion 

bearings, PJF or foam shall be placed around the bearings for their full height to allow continued 

movement. 

In addition to the details provided in the figures discussed above, contract plans developed for 

elimination of expansion joints should include any work required to eliminate snag points that may 

exist that would prevent movement and rotation of the superstructure and the approach 

pavement.  This includes isolating the approach pavement from abutment wingwalls to allow 

movement of the approach pavement independently from the wingwalls.  Means of 

accommodating movement between the bridge approach slab and roadway pavement shall be 

established or re-established as appropriate. 

The beam end encasement details were developed for cases where beam web deterioration, if it 

exists, does not extend within 6 inches of the edge of the proposed encasement.  If deterioration 

exists and does extend to within 6 inches of the edge of the proposed encasement, or beyond, 

the encasement shall be widened, or the beam ends shall be strengthened with steel plate repairs 

prior to construction of the encasement.  Contract plans shall also specify cleaning corroded beam 

ends, to SSPC-SP3 prior to placement of encasement concrete, in areas that will not be 

strengthened with steel plates. 

In all cases, the capacity of existing bearings to carry the additional load of the beam end 

encasement and approach pavement shall be verified.  If existing bearing capacity is not sufficient 

due to the additional load or due to condition, the bearings shall be replaced. 

For bridges beyond the limits described below and for bridges that also have expansion joints at 

the piers, the Repairs Unit shall be consulted and a special analysis of the structure to determine 

the effects on all components of the bridge may be required.  
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   Maximum Expansion Length (ft)  

Pile Type Pile Size 0o skew 5o skew 10o skew 15o skew 30 o ≥ skew < 45 o  

Steel HP  8x36 170 150 140 130 110 

 HP 10x42 180 160 150 140 120 

 HP 10x57 200 190 180 170 150 

 HP 12x53 220 200 190 170 160 

 HP 12x63 230 210 200 190 170 

 HP 12x74 250 230 220 210 190 

 HP 12x84 260 240 230 220 200 

 HP 14x73 260 240 230 220 190 

 HP 14x89 280 260 250 240 220 

 HP 14x102 290 270 260 250 230 

 HP 14x117 300 280 270 260 240 

Metal Shell MS12x0.179 150 150 150 150 150 

 MS12x0.25 190 190 190 190 190 

 MS14x0.25 200 200 200 200 200 

 MS14x0.312 210 210 210 210 210 

Concrete 12" Round 70 70 70 70 70 

 14" Square 90 90 90 90 90 

 16" Square 70 70 70 70 70 

 18" Square 80 80 80 80 80 

Table 2.5.8-1 Maximum Expansion Length for Joint Elimination 

Notes: 

1. The analyses assumed 11 piles under the abutment cap.  For cases with fewer than 11 piles, 

the maximum lengths given in the table shall be reduced by 30 feet.  

2. The maximum lengths provided are applicable to cohesive soils with Qu less than or equal to 

1.0 tsf and loose granular soils with SPT N values less than or equal to 10.  The maximum 

lengths shall be multiplied by a value of 0.7 if used with medium dense granular soils with 

SPT N values less than or equal to 20. 
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FIGURE 2.5.8-1 
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FIGURE 2.5.8-2 
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FIGURE 2.5.8-3   
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2.5.9 Steel Finger Plate Joint 

When developing plans for the installation of steel finger plate joints, the information shown in the 

existing design plans, as-built plans (if available) and shop plans should be verified.  Construction 

delays can occur when existing diaphragms or beam ends are found at different locations or 

elevations than those indicated by the existing plans.  In order to avoid necessity to refabricate or 

redesign the joint during construction, the District should provide the engineer designing the joint 

with field measurements showing the location of the existing diaphragms, beam ends and 

bearings relative to the proposed joint opening and top of deck. Figure 2.5.9-1 and Figure 2.5.9-

2 indicate typical dimensions which are critical for the accurate detailing of steel finger joint 

replacement plans. Note that the longitudinal dimensions are temperature dependent.  Design 

procedures and details for new finger plates are described in Section 3.6.2.2 of the IDOT Bridge 

Manual. 

In order to keep the troughs from clogging, the maximum possible slope should be provided for 

them, preferably 1”/ft.  In very wide structures it may be necessary to provide more than the typical 

two sections sloping down and away from the Centerline of Roadway. 

Because of the variations found in the field the designer should consider detailing the height of 

the stools ¼” shorter than needed. The gap between stool seat and top flange of diaphragm or 

crossframe can be filled with shim plates for proper fitting. 

A note should be added to the plans as follows:  Tapered shims shall be added under the stools, 

as required by the Engineer, to make a smooth finger joint.  Cost shall be included with “Furnishing 

and Erecting Structural Steel”.  The finger plates shall be flame cut as provided in Article 505.04(k) 

of the Standard Specifications. 

Concrete deck removal shall consist of 3’-6” minimum on each side of the centerline of the joint 

to allow room for the placement of the new finger plate and reinforcement bars.  

When an existing finger plate is to remain, and a new overlay will raise the profile grade, the joint 

must be adjusted as shown in Fig. 2.5.9-3. 
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FIGURE 2.5.9-1 
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FIGURE 2.5.9-2 
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FIGURE 2.5.9-3  
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2.5.10 Modular Expansion Joints 

At the district’s request modular joints can be used in lieu of finger plate joints. Designers should 

first consult the new structure details in the active ABD memorandum, the current Bridge Manual, 

and GBSP 18 Modular Expansion Joint for information on the design of these joints.  

Prequalif ied manufacturers will provide the joint design details for their own joints. Designers shall 

provide in the plans, information with respect to the expected longitudinal and transverse 

movement of the joint.  Dimensions of the existing beam configuration similar to the ones for finger 

plate joints should be obtained. Critical information includes the distance from top of the final deck 

surface to diaphragm top flange or the cross frame top horizontal member and whether they 

should be lowered; minimum edge beam depth and reinforcement; and desired cover for the 

support box reinforcement. 

Installation of modular joints on existing structures present unique challenges during construction 

because of having to deal with existing steel elements as well as reinforcement congestion. Unlike 

a new structure in which the beam ends are coped to allow for equal spacing of the support boxes, 

on an existing structure support boxes must be placed between the beam ends, and existing 

structure diaphragms and/or elements may need to be reconfigured if desired. Designers should 

consider potential installation issues and address them in the plans. 

To avoid bending the longitudinal bars out of the way (potentially damaging the epoxy coating), 

longitudinal bars should be cut, and new hooked bars should me mechanically spliced to them 

(see Fig. 2.5.10-1).  Because each manufacturer has a different configuration for their joints, 

adjustments will need to be made during construction to ensure that all the required reinforcement 

is installed. Designers can find manufacturer information for prequalif ied Modular Expansion Joint 

systems at the Department’s “Prequalif ied Structural Systems” webpage. 

Also, in order to satisfy the maximum spacing for the support boxes it is often necessary to install 

a box on the outside of the fascia beam. Details should be provided in the plans for the proper 

anchorage of this support box (see Fig. 2.5.10-2). 
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FIGURE 2.5.10-1 
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FIGURE 2.5.10-2 
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2.6 Longitudinal Joint Closure 

2.6.1 General 

Maintaining an effective seal against the intrusion of water, chlorides and other contaminants 

through a leaking longitudinal deck joint is very diff icult.  The beams or girders supporting the 

deck are often adversely affected by moisture and deicing agents passing through poorly sealed 

longitudinal joints.  One solution to the problem of a leaking longitudinal joint is the removal of the 

existing joint seal along with a portion of the adjacent concrete deck and the construction of a new 

segment of continuous reinforced concrete deck (without a sealed longitudinal joint).  This method 

of eliminating the leaking longitudinal joints can be applied to all concrete superstructures with 

out-to-out deck width of 120 feet or less.  The Bureau of Bridges & Structures should be consulted 

when considering the closure of an existing longitudinal joint on a superstructure with an out -to-

out of deck width greater than 120 feet. 

2.6.2 Concrete Removal Limits 

The width of the existing deck to be removed will depend on the distance between the beams or 

girders adjacent to the joint.  The width of the removal of the existing concrete deck should be 

limited so that the deck removal does not extend beyond the centerline of the adjacent beam or 

girder.  When the existing superstructure is a reinforced concrete deck girder, the removal should 

not extend beyond the stirrup reinforcement bars of the girder adjacent to the existing longitudinal 

joint.  When shear stud connectors are present on the existing beams or girders, the limits of 

removal should be adjusted so that the remaining and new concrete will adequately encase the 

shear studs. Care must be exercised so as not to damage the existing studs and/or the top flange 

of the girders. These requirements are illustrated in Figure 2.6.2-1.  When the existing 

superstructure is a reinforced concrete slab bridge, removal of the edge beam at the longitudinal 

joint will require temporary shoring and cribbing at the expansion bents if the slab was supported 

on bearings. 

Construction joints should be specified for the joints between the existing concrete deck and the 

new construction.  When a HMA concrete with Full Lane Sealant Waterproofing system will be 

placed on the deck, the waterproofing membrane should extend a minimum of 6 inches across 

the construction joint in the deck so it can be overlapped with the existing waterproofing 

membrane system. 
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FIGURE 2.6.2-1  
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2.6.3 Reinforcement Bar Treatment 

The length of existing transverse reinforcement exposed by the deck removal should be checked 

to determine if it can be lapped with the new transverse reinforcement bars sufficiently to develop 

the capacity of the reinforcement bar.  When deck removal is limited and the transverse 

reinforcement bars cannot be lapped to develop the full reinforcement bar capacity, the new 

bottom transverse reinforcement bars should be hooked at each end.  

All exposed existing longitudinal reinforcement bars should be removed and replaced.  Existing 

transverse reinforcement bars should remain in place and should be cleaned and incorporated 

into the new construction.  All new reinforcement bars should be epoxy coated.  The typical 

features to be incorporated in a longitudinal joint closure are shown in Figure 2.6.3-1, Figure 2.6.3-

2, and Figure 2.6.3-3 for a project without an existing deck overlay, with and existing HMA 

concrete overlay and with a proposed overlay respectively.  Figure 2.6.3-4shows a longitudinal 

joint closure for a reinforced concrete girder bridge without an overlay.  

For a reinforced concrete slab bridge, new longitudinal reinforcement should be added to match 

the size and spacing of the reinforcement of the existing slab section adjacent to the edge beam 

being removed.  See Figure 2.6.3-5. 

New concrete should be paid as Concrete Superstructure. 



Structural Services Manual Section 2 Repairs 

May 2024 2-082 

 
FIGURE 2.6.3-1 
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FIGURE 2.6.3-2  
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FIGURE 2.6.3-3  
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FIGURE 2.6.3-4 
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FIGURE 2.6.3-5  

  



Structural Services Manual Section 2 Repairs 

May 2024 2-087 

2.6.4 Diaphragms / Crossframes 

Diaphragms or cross frames should be installed, when not already in place, between existing 

steel beams or girders adjacent to the existing longitudinal joint being closed, except that end 

diaphragms and diaphragms directly over interior piers are not required.  When the distance 

between the beams adjacent to the longitudinal joint is 4 feet or less and traffic on the deck will 

be far enough away from the longitudinal joint so as not to cause excessive differential live load 

deflection in the beams during the joint reconstruction, the installation of diaphragms is not 

required.  To ensure a minimum amount of live load deflection in beams without diaphragms 

adjacent to longitudinal joints, traffic should be kept at least three beam spaces away from the 

beams adjacent to the longitudinal joint during placement and curing of the closure slab.  

The diaphragms or cross frames and their connections should be detailed to account for the 

installation diff iculties presented by small beam or girder spacing and dimensional variations for 

existing members typically encountered.  This typically requires that end attachment angles be 

field bolted to the diaphragm using slotted or oversized holes during installation and that the 

flanges of the diaphragms be clipped to allow them to be swung into place between the existing 

beams.  Place proposed diaphragms midway between existing diaphragms whenever possible.  

If a small skew does not permit midway placement, locate the proposed diaphragms 

approximately one foot from the centerline of one of the existing diaphragms.
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2.7 Bridge Rails and Parapets 

2.7.1 Project Requirements 

For structures being repaired, damaged portions of the existing bridge rail or parapet should be 

repaired. Also consideration should be given to installing a crash-tested replacement rail (per the 

Manual for Assessing Safety Hardware (MASH) 2016) on structures with bridge rails which do 

not meet the current geometric or structural requirements for vehicle induced loadings.  

While considering repairs or replacement of railings, the following is recommended:  

1. If the damage is small and localized the replacement should be done in-kind. 

2. If the entire railing needs to be replaced, and the existing structure can accommodate 

the connection details and geometric constraints for a MASH 2016 crash-tested railing, 

then the MASH 2016 crash-tested railing should be used. 

3. If the entire railing needs to be replaced, and the existing structure cannot accommodate 

the connection details for a MASH 2016 crash-tested railing, or there are other 

geometric constraints precluding the use of a MASH 2016 crash-tested railing, then the 

railing should be replaced in-kind. 

Note that MASH 2016 crash-tested rails are a system that should be used without making any 

changes to them. Some of the railings have specific requirements for the strength of the 

concrete to which they are attached. This may preclude their use on old structures. For MASH 

2016 crash-tested rails refer to IDOT Bridge Manual Sec. 3.2.4 and current railing base sheets. 

If necessary, the Repairs Unit shall be contacted with questions about the type of rail that will be 

appropriate for a specific situation. 

All replacement rails must be designed to withstand the lateral loads specified in the current 

edition of the AASHTO Standard Specifications for Highway Bridges. 

2.7.2 Rail Retrofit on PPC Deck Beams 

When a reinforced concrete overlay is placed on a PPC Deck Beam superstructure, the existing 

bridge rail is often replaced to conform with current bridge rail geometric and structural 

requirements.  A new bridge rail, conforming with current design policies, can be attached to an 

overlayed PPC Deck Beam superstructure as shown in Figures 2.7.2-1 thru 2.7.2-3 (Type SMX 

rail, MASH 2016 conditional Test Level 3 pending crash-testing). 
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FIGURE 2.7.2-1 
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FIGURE 2.7.2-2 
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FIGURE 2.7.2-3 
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2.7.3 Steel Rail Mounted to Top of Existing Curb 

When a decorative concrete rail needs to be retrofitted, the Type CO-10 rail can be used. This 

rail is mounted to the safety curb in front of the concrete rail. This rail meets MASH 2016 Test 

Level 4. Details are shown in Figure 2.7.3-1. The rail ends are designed to accept a typical 

guardrail terminal. 
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FIGURE 2.7.3-1 
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2.7.4 Rail Replacement on Trusses 

Attaching a new bridge rail to an existing truss is often done to eliminate an existing damaged or 

structurally deficient bridge rail.  Whenever possible, the post spacing of the new bridge rail should 

be adjacent to the existing to avoid attaching the new rail posts to the truss members.  General 

details of the procedure are shown in Figure 2.7.4-1 and Figure 2.7.4-2. 
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FIGURE 2.7.4-1 
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FIGURE 2.7.4-2 
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2.7.5 Concrete Parapet Extensions 

Existing concrete parapets are often reconstructed to meet current height design requirements 

or to eliminate existing aluminum rail elements.  This usually involves the removal of existing 

aluminum rail sections from the top of an existing parapet and the addition of a section of 

concrete parapet to the top of the existing parapet.  The section of parapet added can preferably 

be cast-in-place as shown in Fig. 2.7.5-1 or alternatively precast as shown in Figure 2.7.5-2.  
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FIGURE 2.7.5-1 
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FIGURE 2.7.5-2  
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2.7.6 Wingwall/Parapet and Railing Retrofit 

In order to attach the guardrail terminal to the wingwall it is often necessary to modify the existing 

end of the wingwall and railing. The modifications are intended to a) provide a solid connection 

between the guardrail terminal and the wingwall and b) provide a smooth transit ion between the 

roadway guardrail and the bridge without any snagging points. 

General details have been developed to handle these transitions on several types of wingwall 

configurations: those in which the wingwall is parallel to the CL of roadway are shown in Fig. 

2.7.6-1 through 2.7.6-3, those in which the wingwall is stepped are shown in Fig. 2.7.6-4, and 

those in which the wingwall is skewed away from the CL of roadway are shown in Figs. 2.7.6-5 

through 2.7.6-7. 

Because of the diversity of configurations found in the field the designer must adjust dimensions 

to match existing conditions.  The designer must ensure that a vehicle “leaning” over the rail 

terminal will not snag a corner of the wingwall. 
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FIGURE 2.7.6-1 
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FIGURE 2.7.6-2 
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FIGURE 2.7.6-3 
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FIGURE 2.7.6-4 
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FIGURE 2.7.6-5 
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FIGURE 2.7.6-6 
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FIGURE 2.7.6-7 
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2.7.7 Crashwall Extensions 

In order to eliminate any snagging points at columns on piers near traffic lanes and in accordance 

with AASHTO recommendations, the crashwall shall be extended to a minimum of 5 feet above 

the finished grade. Note that this increase in crashwall height it is not intended to increase the 

structural capacity of the pier, so an analysis of the pier for crash loading is not required. This 

work should be completed while other repair work is being done on the structure or while a 

roadway improvement is being completed around the piers. 

The District must provide existing crashwall heights at all locations being considered and 

extensions should be detailed to reach the desired height.  See Fig. 2.7.7 -1 for details that can 

be used on a pier with trapezoidal columns. Details for a pier with circular columns are shown in 

Fig. 2.7.7-2.   

If other smaller crashwall extensions have been previously constructed, they should be removed 

to the original crashwall level and new extensions should be anchored into original concrete.  
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FIGURE 2.7.7-1 
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FIGURE 2.7.7-2 
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2.7.8 Median Parapet Transition 

Transition sections connecting a new median parapet to an existing pier have been developed.  

The details are site specific because of the need to accommodate the different shapes of the pier 

end to which the median parapet will be connected. The transition length is a function of the 

difference in width of the pier and the median parapet. This type of work is typically done in 

conjunction with a crash wall extension as described in Section 2.7.7. Typical details are shown 

in Figure 2.7.8-1. 
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FIGURE 2.7.8-1 
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2.7.9 Parapet Repairs 

When repairing a section of parapet damaged by a vehicle impact or natural deterioration, the 

following procedures should be used: 

1. Extend the concrete removal for the repair to an existing parapet joint whenever possible or 

saw cut the perimeter of the damaged area 3/4 inch deep. 

2. Salvage, clean and incorporate all existing vertical reinforcement bars into the new 

construction. 

3. Remove and replace all existing horizontal reinforcement bars in the area of concrete 

removal when a significant length of the bars has been exposed and there is a probability 

that the bars will be damaged during the concrete removal operations.  

4. Except at existing parapet joints, new horizontal reinforcement bars should be lapped with 

existing horizontal reinforcement bars sufficiently to develop the strength of the bar.  

5. Existing parapet joint spacing and features should be utilized in the repair.  

See Figure 2.7.9-1 for parapet repair details. 



Structural Services Manual Section 2 Repairs 

May 2024 2-114 

 
FIGURE 2.7.9-1 
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2.8 Deck Drains 

2.8.1 General 

Many existing structures were constructed with deck drains which direct drainage onto the main 

load carrying members of the superstructure or onto the substructure units which can, over time, 

cause significant damage.  Also, the number of deck drains present on many existing structures 

greatly exceeds the number of drains necessary to adequately control the ponding of water on 

the deck surface.  Repair plans for major maintenance projects on the deck surface of a structure, 

such as overlay projects, should contain details to provide for the adjustment or elimination of 

existing deck drains.  Also, when the low point of a vertical sag curve is located on the structure 

and there is no existing drainage scupper at the low point, major deck maintenance projects 

should provide for the installation of a drainage scupper. 

2.8.2 Drain Extensions  

When existing deck drains are to remain in place, adjustments must be made to prevent the 

discharge of deck drainage onto the superstructure elements.  Existing aluminum drains may be 

extended using bent aluminum sheets as shown in Figure 2.8.2-1 and Figure 2.8.2-2 or an 

aluminum extrusion as shown in Figure 2.8.2-3. 

When the existing drain consists of a formed opening in the concrete deck, an aluminum drain 

can be fabricated and attached to the existing deck and beam as shown in Figure 2.8.2-4.  When 

the existing aluminum drain extends horizontally through the curb, as is often the case with PPC 

deck beam superstructures, the details shown in Figure 2.8.2-5 may be utilized to prevent 

drainage onto the side of the fascia beam. 

Deck drains should always be extended to a point at least 6 inches below the bottom of the beam 

or girder.  Drain extensions on bridges where the extensions will be directly visible to the travelling 

public should be painted to match the color of the fascia beam or girder.  The method of painting 

should be as described for deck drains in the Design Section of the IDOT Bridge Manual. 

Deck drain extensions or new drains should be braced against the fascia beam to provide stability. 

Attachment of a typical 6” diameter drain to a steel beam/girder will require drilling holes into the 

web of the member in the field as shown in Figure 2.8.2-6. Because field drilling into PPC I beams 

is not allowed an alternate bracing detail is also shown. 
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FIGURE 2.8.2-1 
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FIGURE 2.8.2-2 
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FIGURE 2.8.2-3 
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FIGURE 2.8.2-4 
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FIGURE 2.8.2-5 
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FIGURE 2.8.2-6 
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2.8.3 Treatment of New Overlays at Floor Drains 

When a new overlay is installed, treatment of the floor drains is necessary in order to ensure 

proper drainage from the deck surface and to protect the edges of the new overlay around the 

drain opening. 

When a new HMA or concrete overlay is installed the area around the floor drain should be 

tapered.  For concrete overlays the minimum thickness around the drain opening should be 1”. 

See Figure 2.8.3-1. 
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FIGURE 2.8.3-1 
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2.8.4 Drainage Scupper Adjustment for New Overlays 

To minimize traffic hazards on bridge decks receiving a new concrete overlay, existing drainage 

scuppers need to be adjusted. Adjusting, rather than replacing them is recommended to avoid 

the associated cost of full depth deck removal. The adjustment consists of raising the level of the 

scupper’s grate to match the new top of overlay. This is done by installing a collar between the 

existing scupper main body and the relocated grate. See typical detail in Figures 2.8.4 -1 and 

2.8.4-2. 

Because of the variety of scuppers found in the field the designer must obtain accurate information 

about the existing scupper in order to detail a collar that will properly fit and provides a solid and 

secure connection. Details of the existing scupper must be included in the plans to aid in the 

fabrication of the collar. 
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FIGURE 2.8.4-1 
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FIGURE 2.8.4-2 

  



Structural Services Manual Section 2 Repairs 

May 2024 2-127 

2.8.5 Drain Elimination 

Many existing structures were constructed with deck drains at 6 foot centers.  The number of 

drains on these structures greatly exceeds the number of drains required to prevent ponding on 

the deck.  When this situation is encountered, alternate drains may be eliminated to provide a 12 

foot drain spacing.  Also, existing deck drains located within 10 feet of a substructure unit should 

be eliminated. 

Existing aluminum deck drains, which extend below the deck, can be eliminated by installing a 

threaded rod through the bottom of the drain and plugging the drain with concrete as shown in 

Figure 2.8.5-1.  Existing drains consisting of a vertical formed opening in the deck slab should be 

eliminated by removing and replacing a 1 foot by 2 foot area of the deck as shown in Figure 2.8.5-

2.  Formed drain openings extending diagonally through the deck may be eliminated by coating 

the interior surface of the opening with a bonding agent and plugging the opening with concrete 

as illustrated in Figure 2.8.5-3. 

The deck concrete adjacent to deck drains is often in an advanced state of deterioration relative 

to other areas of the deck slab.  The condition of the concrete surrounding the drain should be 

considered when determining if a drain should be eliminated by plugging the existing drain 

opening or removing and replacing an area of the deck. 
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FIGURE 2.8.5-1 
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FIGURE 2.8.5-2 
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FIGURE 2.8.5-3 
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2.8.6 Drain Replacement 

Rather than extending an existing deck drain, a drain may be completely replaced using the 

details shown in the Design Section of the IDOT Bridge Manual.  Installing a new drain will include 

the removal and replacement of any poor quality concrete in the area of the existing drain.  Also, 

the replacement drain may be of a type which requires less maintenance or is more easily 

replaced when damaged or stolen. 

Cost of new concrete around the removal area is included in Deck Slab Repairs. 
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2.9 Bearing Replacements 

2.9.1 Bearing Type Selection 

When existing bearings must be replaced, the replacement bearing assemblies shall be designed 

as specified in Section 3.7 of the IDOT Bridge Manual.  Elastomeric bearings, with side retainers 

on each side, should be used when replacing existing expansion bearings except where specific 

design requirements necessitate the use of an alternate type of bearing, such as a High Load 

Multi-Rotational (HLMR) bearing. As indicated in the IDOT Bridge Manual it is preferred to use a 

Type I bearing whenever possible, even though it may require the use of a larger bearing size. 

In-kind steel rocker or roller bearings should be used as replacement bearings only when a limited 

number of bearings are to be replaced on a specific structure and the replacement bearings need 

to match the behavior of the existing bearings which are to remain in place in the same bearing 

line. 

Fixed bearing design and details can be found in section 3.7.1.2 of the IDOT Bridge Manual. 

2.9.2 Seismic Requirements 

Seismic requirements, including substructure seat width and superstructure restraint, need not be 

considered for maintenance contracts and Day Labor awards.  However, seismic requirements 

should be considered as specified in the IDOT Bridge Manual for structures being rehabilitated or 

replaced. Existing seismic restraints must be repaired and if necessary, replaced in -kind when 

damaged. 

2.9.3 Existing Bearing Removal 

When removing an existing bearing assembly, the steel plate welded to the bottom flange of an 

existing beam or girder should be removed.  The method of removal used should not damage the 

bottom flange and should provide for the removal of all existing weld  material from the bottom 

flange.  Figure 2.9.3-1 shows details associated with the removal of an existing bearing assembly. 
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FIGURE 2.9.3-1 
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2.9.4 Bearing Height Adjustment 

When elastomeric bearings are used to replace existing steel bearings, there is routinely a 

difference in the height of the existing bearing assembly versus the height of the new elastomeric 

bearing assembly.  Differences in bearing assembly height require the addition of a steel 

extension to the elastomeric bearing assembly or the reconstruction of the substructure bearing  

seat.  These adjustments are necessary to maintain the current profile grade elevations of the 

superstructure or to adjust the elevation of the superstructure to meet a new profile grade.  

The decision to use either a steel extension or a reconstructed bearing seat will depend on the 

difference between the existing and proposed bearing assembly heights.  Generally, steel 

extensions should be used to adjust the height of the elastomeric bearing assembly for extensions 

less than or equal to 12 inches in height.  When the height of the extension is less than 6 inches, 

the extension should consist of steel shim plates placed between the elastomeric bearing 

assembly (Type II shown) and the superstructure as shown in Figure 2.9.4-1.  When the required 

height of the extension is greater than or equal to 6 inches and less than 12 inches, an extension 

should be fabricated using 1-inch plates as shown in Figure 2.9.4-2.  When 12 inches or more of 

bearing assembly height adjustment is required, the bearing seat area of the abutment or pier 

should be reconstructed to provide the proper elevation for the new elastomeric bearing 

assemblies.  Figure 2.9.4-3 illustrates an acceptable method of constructing a new concrete seat 

for a replacement bearing assembly. 

The guidelines for choosing extension types should be used with some flexibility.  Although a 

concrete extension is preferred for extension heights of 12 inches or more, situations will occur 

when a fabricated steel extension may be used with a height of 12 inches or greater in order to 

minimize construction time and traffic disruptions.  Also, fabricated steel extensions may be used 

for a height less than 6 inches when it is physically possible to fabricate and install the steel 

extension. 

The same procedure can be used when a tall f ixed steel bearing is being replaced with a low-

profile fixed bearing. 

If shim plates are required, a maximum of two plates should be used in order to minimize the 

number of steel plies where moisture can accumulate, and pack rust can develop. 
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FIGURE 2.9.4-1 
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FIGURE 2.9.4-2 
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FIGURE 2.9.4-3 
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