
Daniel G. Linzell, Ph.D., P.E., F.ASCE.
Voelte-Keegan Professor and Chair
Department of Civil Engineering
University of Nebraska-Lincoln       

“This report was funded in part through grant[s] from the Federal Highway Administration [and Federal Transit Administration], U.S. Department of Transportation. 
The views and opinions of the authors [or agency] expressed herein do not necessarily state or reflect those of the U.S. Department of Transportation.”

Nebraska Transportation Center
262 Prem S. Paul Research Center at Whittier School
2200 Vine Street
Lincoln, NE 68583-0851
(402) 472-0141

Chandana C. Balakrishna
Graduate Research Assistant
Department of Civil Engineering
University of Nebraska-Lincoln

Steel Pin and Hanger Assembly Replacement Options

2017

Nebraska 
Transportation 
Center

Final Report
26-1121-4031-001Report M042



i 

 

 

Steel Pin and Hanger Assembly Replacement Options 

 

 

 

 

Daniel G. Linzell, Ph.D., P.E., F.ASCE. 

Voelte-Keegan Professor and Chair  

Department of Civil Engineering 

University of Nebraska-Lincoln 

 

Chandana C. Balakrishna  

Graduate Research Assistant 

Department of Civil Engineering 

University of Nebraska-Lincoln 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A Research Report Sponsored by 

 

 

Mid-America Transportation Center 

 

University of Nebraska-Lincoln 

 

Nebraska Department of Roads 

 

 

 

January 2017 

 



ii 

1. Report No. M042 2. Government Accession No. 3. Recipient's Catalog No.

4. Title and Subtitle

Steel Pin and Hanger Assembly Replacement Options 

5. Report Date

January 2017

6. Performing Organization Code

7. Author(s)

Daniel G. Linzell and Chandana C. Balakrishna

8. Performing Organization Report No.

26-1121-4031-001

9. Performing Organization Name and Address

Mid-America Transportation Center

2200 Vine St.

PO Box 830851

Lincoln, NE 68583-0851

10. Work Unit No. (TRAIS)

11. Contract or Grant No.

12. Sponsoring Agency Name and Address

Nebraska Department of Roads

1500 Hwy. 2

Lincoln, NE 68502

13. Type of Report and Period Covered

July 2015- January 2017

14. Sponsoring Agency Code

15. Supplementary Notes

16. Abstract

A number of steel beam bridges exist in the United States that contain pin and hanger assemblies. Pin and hanger assemblies 

are fracture critical members whose failure would result in collapse of the bridge or render it unable to perform its expected 

functions. As these bridges continue to age, many assemblies have deteriorated to a point where retrofit or replacement has to 

be considered and performed to maintain intended safety and performance. States have taken various approaches to address 

the pin and hanger assembly retrofit and replacement options. However, there is no single report that summarizes these 

approaches. This report documents steel pin and hanger assembly retrofit and replacement options via a literature review and 

synthesis that explores options that have been studied and implemented in the United States. In conjunction with the literature 

review, a survey was developed in conjunction with the Bureau of Sociological Research (BOSR) at the University of 

Nebraska-Lincoln to assist with identifying implemented strategies and evaluate best practices. Information was solicited from 

50 states and was used in conjunction with the literature review to develop flowcharts that would assist NDOR personnel with 

assessing various options and their consequences when pin and hanger assembly retrofit or replacement options are being 

considered for bridges in the state. 

17. Key Words

Pin and Hanger; Steel; Bridge; Retrofit; Replacement

18. Distribution Statement

19. Security Classif. (of this report)

Unclassified 

20. Security Classif. (of this page)

Unclassified 

21. No. of Pages

        193
22. Price



iii 

 

Table of Contents 

Chapter 1   Introduction .................................................................................................................. 1 

1.1 Background ........................................................................................................................... 1 

1.2 Objectives and Scope ............................................................................................................ 3 

Chapter 2   Literature Review ......................................................................................................... 4 

2.1 Introduction ........................................................................................................................... 4 

2.2 Literature ............................................................................................................................... 4 

2.3 State and Federal DOT Provisions ........................................................................................ 9 

2.4 Summary ............................................................................................................................. 12 

Chapter 3   U.S. State Departments of Transportation Survey ..................................................... 14 

3.1 Survey Objectives ............................................................................................................... 14 

3.2 Survey History and Timeline .............................................................................................. 15 

3.3 Findings of the Survey ........................................................................................................ 15 

3.4 Follow-Up Contact .............................................................................................................. 34 

3.5 Summary ............................................................................................................................. 36 

Chapter 4 Flowcharts Summarizing Retrofit and/or Replacement Options ................................. 38 

4.1 Introduction ......................................................................................................................... 38 

4.2 Retrofit and/or Replacement Options Process Summaries ................................................. 39 

4.2.1 Replace with Bolted Splices ......................................................................................... 40 

4.2.2 Link Slab....................................................................................................................... 42 

4.2.3 Catcher Beam System ................................................................................................... 45 

4.2.4 Replace with Ship Lap Joint. ........................................................................................ 48 

4.2.5 Replace with Pin and Hanger Assembly. ..................................................................... 53 

4.3 Summary ............................................................................................................................. 55 

Chapter 5 Recommendations for Future Research ....................................................................... 56 

References ..................................................................................................................................... 57 

Appendix A ................................................................................................................................... 61 

Survey........................................................................................................................................ 61 

Appendix B ................................................................................................................................... 65 

Response to Survey of DOTs .................................................................................................... 65 



iv 

 

Additional Comments ............................................................................................................... 69 

Appendix C ................................................................................................................................... 71 

List of Abbreviations ................................................................................................................. 71 

Appendix D ................................................................................................................................... 74 

Table A.1 Summary .................................................................................................................. 74 

Appendix D1 ............................................................................................................................. 75 

 

 

 

 

 

 

 

 



v 

 

List of Tables 

Table 3.1 Types of bridges which has pin and hanger assembly. ................................................. 20 

Table 3.2 Other types of steel bridges with pin and hanger assemblies. ...................................... 21 

Table 3.3 Implemented and programmed retrofit and/or replacement options. ........................... 25 

Table 3.4 Other implemented and programmed retrofit and/or replacement options. .................. 26 

Table 3.5 Design Specifications. .................................................................................................. 30 

Table 3.6 Developed own criteria & procedures. ......................................................................... 30 

Table 3.7 Reasons for pin and hanger assembly non-action. ........................................................ 33 

Table 3.8 Summary of follow-up contacts .................................................................................... 35 

Table A.1 Summary ...................................................................................................................... 74 

 

 

 

 

 

 

 

 

 

 

 

 

 



vi 

 

List of Figures 

Figure 2.1 Mianus River Bridge collapse. ...................................................................................... 5 

Figure 3.1 Geographic representation of states that responded to the survey. ............................. 16 

Figure 3.2 Visual representation of responses to question 1. ....................................................... 17 

Figure 3.3 Geographic representation of state responses to question 1. ....................................... 18 

Figure 3.4 Visual representation of state response to question 1(a). ............................................ 19 

Figure 3.5 Visual representation of state response to question 2 .................................................. 22 

Figure 3.6 Geographical representation of states responded to question 2 ................................... 23 

Figure 3.7 Visual representation of state response to question 2 (a) ............................................ 24 

Figure 3.8 Geographical representation of federal design Specification usage. ........................... 27 

Figure 3.9 Visual representation of state responses to question 3. ............................................... 28 

Figure 3.10 Visual representation of states response to question 4. ............................................. 29 

Figure 3.11 Geographical representation of states have developed own criteria and procedures. 29 

Figure 3.12 Visual representation of states response to question 5. ............................................. 31 

Figure 3.13 Geographical representation of states need or not need for further action. ............... 32 

Figure 3.14 Geographical representation of states contacted for additional details. .................... 36 

Figure 4.1 Flowchart demonstrates decision – making process. .................................................. 39 

Figure 4.2 Bolted splice design process. ....................................................................................... 41 

Figure 4.3 Link slab detail. ........................................................................................................... 43 

Figure 4.4 Link slab design process. ............................................................................................. 44 

Figure 4.5 Catcher beam system. .................................................................................................. 46 

Figure 4.6 Catcher beam system representative detail.................................................................. 46 

Figure 4.7 Catcher beam design process....................................................................................... 47 



vii 

 

Figure 4.8 Ship lap joint at bearing at joint locations. .................................................................. 49 

Figure 4.9 Ship lap joint detail. ..................................................................................................... 50 

Figure 4.10 Ship lap joint design process. .................................................................................... 51 

Figure 4.11 New pin and hanger assembly design process. ......................................................... 54 

 

 

 

 

 

 

 

 

 



viii 

 

Abstract  

A number of steel beam bridges exist in the United States that contain pin and hanger assemblies. 

Pin and hanger assemblies are fracture critical members whose failure would result in collapse of 

the bridge or render it unable to perform its expected functions. As these bridges continue to age, 

many assemblies have deteriorated to a point where retrofit or replacement has to be considered 

and performed to maintain intended safety and performance. States have taken various approaches 

to address the pin and hanger assembly retrofit and replacement options. However, there is no 

single report that summarizes these approaches. This report documents steel pin and hanger 

assembly retrofit and replacement options via a literature review and synthesis that explores 

options that have been studied and implemented in the United States. In conjunction with the 

literature review, a survey was developed in conjunction with the Bureau of Sociological Research 

(BOSR) at the University of Nebraska-Lincoln to assist with identifying implemented strategies 

and evaluate best practices. Information was solicited from 50 states and was used in conjunction 

with the literature review to develop flowcharts that would assist NDOR personnel with assessing 

various options and their consequences when pin and hanger assembly retrofit or replacement 

options are being considered for bridges in the state. 
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Chapter 1   Introduction 

1.1 Background 

Pin and hanger assemblies are structural components that have been used in many steel 

bridge systems around the United States (Mosavi et al. 2011). These assemblies are often used in 

steel girder systems and were traditionally implemented to reduce analysis, design, and 

construction complexity. The primary function of the pin and hanger assemblies is to mimic the 

rotational freedom provided by an idealized hinge in a continuous structural system, thereby 

reducing levels of indeterminacy and facilitating construction. The additional rotational degrees of 

freedom provided by the assemblies also help accommodate thermal movements of the bridge 

superstructure (Graybeal et al. 2000). As bridges continue to age, water, deicing chemicals, and 

debris that fall through the deck joint above the pin and hangers can accumulate on these 

assemblies and accelerate their degradation, possibly adversely affecting their performance and 

leading to a need for retrofit or replacement (Graybeal et al. 2000). 

Pin and hanger assemblies are considered fracture critical members (FCMs), meaning they 

are non-redundant and their failure could cause partial or complete collapse. Non-redundant 

systems have traditionally contributed to major steel bridge collapses. The collapse of the Mianus 

River Bridge in Connecticut in 1983 is an example of a pin and hanger bridge that suffered a 

catastrophic failure (Connor et al. 2005).  

The American Association of State Highway and Transportation Officials, Load and 

Resistance Factor Design Specifications (AASHTO LRFD) defines redundancy as “the quality of 

a bridge that enables it to perform its design function in a damaged state,” and redundant member 
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as “a member whose failure does not cause failure of the bridge” (AASHTO LRFD, 2014). 

Different ways to enhance bridge redundancy include: 

 Increasing the number of main supporting elements between points of structural support; 

 Providing load redistribution mechanisms or providing continuity for main elements over 

interior supports elements; or 

 Properly detailing structural elements using built-up cross sections, which provide division 

of elements to restrict increasing fracture propagation across the entire cross section.  

States have taken various approaches to address the pin and hanger assembly retrofit and 

replacement, but there is no single report summarizing these approaches. This report documents a 

literature review that explores steel pin and hanger assembly replacement and retrofit options that 

have been studied and implemented in the United States. In addition to the literature review, a 

survey was developed in conjunction with the Bureau of Sociological Research at the University 

of Nebraska-Lincoln (BOSR) to assist with determining implemented strategies and evaluate best 

practices. In this survey, information was solicited from 50 states on current engineering practices 

related to addressing the steel pin and hanger assembly replacement options. Of these 50 

solicitations, 38 (76%) were returned. Literature review and survey information was used to design 

an organized decision-making tool in the form of flowcharts that would assist NDOR personnel 

with assessing various options and their consequences when the pin and hanger assembly 

replacement and retrofit are being considered. 
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1.2 Objectives and Scope  

The objectives of this project were to review and summarize research related to pin and 

hanger assembly behavior, repair and replacement while also determining and summarizing 

retrofit and replacement options being used by states in the U.S. The ultimate goal was the 

development of decision-making tools that would assist NDOR when considering pin and hanger 

assembly repair or replacement options in the future. These objectives were accomplished via the 

following steps: 

1. Review relevant literature related to the pin and hanger assembly replacement options that 

have been studied and implemented in the United States; 

2. Review relevant literature related to the design of steel web and flange splices one of the 

possible replacement options; 

3. Survey U.S. State Departments of Transportation (DOTs) to investigate current practices 

for addressing pin and hanger assembly retrofit and replacement; 

4. Synthesize and summarize information from Steps 1-3 to provide an initial summary of 

retrofit and replacement options; 

5. Develop and present flowcharts that would assist engineers with assessing various options 

and their consequences when the pin and hanger assembly retrofit and replacements are 

being considered in the future. 
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Chapter 2   Literature Review 

2.1 Introduction  

A major element of this study consisted of an in-depth literature review. The purpose of 

this review was to collect and summarize information related to pin and hanger assembly retrofit 

and replacement options. The literature review also provides information successfully 

implemented options in different parts of the United States and served as a resource for other 

portions of this study.  

In this chapter, Section 2.2 Literature, summarizes the review of literature related to pin 

and hanger assembly retrofit and replacement options. Section 2.3 State and Federal DOT 

Provisions, describes available state DOT design provisions and protocols for various retrofit and 

replacement options.  

2.2 Literature 

In 1983, the I-95 Mianus River Bridge in Greenwich, Connecticut collapsed (Figure 2.1). 

The collapse was determined to occur when one of the pin and hanger assemblies fractured. This 

assembly was subjected to excessive corrosion due to water leaking through the deck joints and 

from drainage modifications (NTSB, 1984).  
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Figure 2.1 Mianus River Bridge collapse (Connor et al. 2005). 

As a result of the Mianus River Bridge collapse, the Pennsylvania Department of 

Transportation (PennDOT) instructed its districts to identify and establish the current condition of 

pin and hanger assemblies on all bridges in Pennsylvania (Britt, 1990). A subsequent condition 

inspection of twin structures carrying I-80 over the Susquehanna River at Mifflinville, 

Pennsylvania discovered multiple fractured lower pin retainer bolts in its pin and hanger 

assemblies (Christie & Kulicki, 1991). Further investigation determined that the major cause of 

the fractures was significant build-up of corrosion on the pin and hangers. PennDOT had identified 

additional problems in similar bridges, such as pin cracking on the Wysox Bridge in the 

northeastern part of the state. As a result of this discovery and in an attempt to ensure future safety 

of similar bridges in the state, Modjeski and Masters (M&M) developed and proposed cost-

effective methods to provide a higher level of redundancy for these bridges. M&M proposed the 

following pin and hanger assembly retrofit and replacement options:  
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 Providing continuity by removing the pin and hanger assembly and splicing the flange and 

web at that location; 

 Providing a secondary system under the floor beams at the pin and hanger assembly; or 

 Providing a secondary system under girders at the pin and hanger assembly. 

PennDOT engineers, after several major studies (Christie & Kulicki, 1991), decided that providing 

continuity was the most advantageous solution from both aesthetic and safety points of view. 

However, preliminary study shows that this approach would only be economical when re-decking 

was programmed. Continuity would be established by designing splices into the girders following 

provisions established in the AASHTO Standard Specifications for Highway Bridges.  

In 1989, the Loma Prieta earthquake in California demonstrated that bridges designed 

following pre-1983 AASHTO seismic criteria were sensitive to strong earthquakes (Shirole & 

Malik, 1993). As a result of these findings it was determined that a considerable retrofitting 

program was needed to address this issue. The program included improving the strength of the 

existing bridges whenever practical to improve their seismic resistance and global efficiency. Pin 

and hanger assemblies were deemed to be seismically sensitive components and global structural 

efficiency would be improved via their removal, which would provide continuity and enhance the 

redundancy of the structure.  

In response to work in California, the New York State Department of Transportation 

(NYSDOT) initiated part of study on seismically sensitive bridges in New York to evaluate their 

resiliency and to provide a cost data for various seismic retrofits (Shirole & Malik, 1993). The 

project included a case study of five-span, continuous, steel, multi-girder bridge having pin and 

hanger assemblies that produced drop-in spans. The study recommended removal of the pin and 

hanger assembly replacing it with top flange, bottom flange and web splices following AASHTO 
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Standard Specifications for Highway Bridges guidelines. It was also recommended that cumulative 

dead and live load stresses be checked in the vicinity of the replaced pin and hanger assembly 

locations. 

Another possible retrofit option, termed a “link slab”, has also been discussed in the 

research (Caner & Zia, 1998). In this method, expansion joints are removed at the pin and hangers, 

the deck is debonded from the girders for a minimum of 5 % of the span length on each side of the 

splice, and the joint is replaced with link slab, which renders the deck continuous while 

maintaining some level of rotational freedom for the girders beneath the link slab. Reducing the 

number of expansion joints via the placement of link slabs (Caner & Zia, 1998) would minimize 

or eliminate corrosion damage due to water leaking through the deck joints. Further discussion of 

this retrofit option can be found in Section 4.2.2.

A national effort to identify and synthesize inspections and repairs appropriate for FCMs 

was conducted in association with the National Cooperative Highway Research Program 

(NCHRP). The subsequent report provided a comprehensive investigation of bridges with fracture 

critical details and focused on inspection and maintenance of FCMs. One of the outcomes was 

identifying and briefly discussing prevailing pin and hanger assembly retrofit and replacement 

options in the U.S. The final report summarized two common techniques for the replacement and 

retrofit of pin and hanger assemblies (Connor et al. 2005): 

 Complete removal of the pin and hanger assembly. In this method, the pin and hanger

assembly is completely removed and replaced with a new section of the girder having

bolted splices. The girders are made continuous for live load and a proportion of dead load

given that these splices would be placed after the large part of the deck has been cast.
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Continuity would be established by designing splices into the girders following AASHTO 

LRFD Bridge Design Specifications; and  

 Placement of a catcher beam system. These systems are added below the location of the 

pin and hanger assembly to catch the suspended girder when the existing pin and hanger 

assembly fails.  

In 2010, PennDOT further investigated pin and hanger assembly rehabilitation via a 

preservation program associated with the I-579 Crosstown Boulevard Bridge in Pittsburgh 

(Sirianni & Tricini, 2010). The program included complete replacement of pin and hanger 

assemblies with new stainless pins and high strength hangers. By replacing the existing assemblies 

with new, more durable components, the assemblies would be strengthened and maintenance 

requirements for the fracture critical bridges could be reduced. 

In 2014, the Manitoba Infrastructure and Transportation Department conducted a detailed 

structural survey of the Pinawa Bridge, a bridge that contained pin and hanger assemblies. The 

study identified that steel girders near the existing pin and hanger assemblies had severe corrosion 

and deterioration due to deck expansion joint leakage (Banthia et al. 2014), which, 

subsequently,caused corrosion at the pin and hanger assembly that could possibly lead to 

catastrophic failure of the assembly. A number of possible failure mechanisms were identified, 

including: 

 Reduction of pin cross section that could lead to crack initiation;   

 Locking of the pin, which could produce considerable amount of torsional stresses on a 

reduced cross-section, stresses that, when combined with direct shear stresses, could 

provide an area for development and increases of cracks which leads to pin failure (Banthia 

et al. 2014); and 
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 Corrosion and packrust formation of hanger plates that could cause the pin to move out of 

the assembly and result in failure of the structure at the location of the assembly. 

The study did not directly observe any cracks or loss in pin cross-sectional area or prevention of 

rotation. Despite these observations, it was recommended to replace all pin and hanger assemblies 

with bolted splices following guidelines provided in the AASHTO Standard Specifications for 

Highway Bridges and Manual for Bridge Evaluation. 

2.3 State and Federal DOT Provisions 

The Nebraska Department of Roads (NDOR) has implemented certain retrofit and 

replacement options for the pin and hanger assemblies on specific bridges. These options included 

implementing; 

  Catcher beam systems; 

 Bolted splices; and 

 Replacement with new pin and hanger assembly.  

Design drawings for the implemented assembly options are found in Appendix D1. 

NDOR was interested in identifying other State and Federal agencies who have 

implemented retrofit and replacement options and developed design specifications and supporting 

documents. Identified DOTs and their implemented options and documentation are summarized 

below. 

The 2002 edition of the Montana Department of Transportation’s “Montana Structural 

Manual” provides rehabilitation alternatives for pin and hanger assemblies (MDT, 2002). It was 

stated that pin and hangers are sensitive to corrosion because of leaking deck joints and subsequent 
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accumulation of debris on the assembly. This could result in the pin misplacements due to 

unseating of hangers and frozen pins and in initiation of fatigue cracks in the hangers. They 

recommended the following pin and hanger rehabilitation techniques (MDT, 2002): 

 Unlocking the frozen pin and hanger assembly. Provide alternative support beam system 

to the suspended girder and remove the pin and hanger assembly. The elements of the 

assembly could be replaced or cleaned of corrosion before re-assembling the elements; 

 Complete elimination of pin and hanger assembly. In this method, pin and hanger 

assemblies should be completely replaced with bolted splices. This approach requires a 

structural analysis of the continuous girder to show that revised load paths do not exceed 

the resistance of the superstructure. Continuity would be established by designing splices 

into girders following appropriate AASHTO Standard Specifications for Highway Bridges; 

and 

 Providing a catcher beam system. In a catcher beam system, a supplemental support beam 

system is provided to catch the suspended girder ends if the pin and hanger assembly fails. 

Similar structural system could also be provided temporarily when frozen pin and hanger 

assemblies are slated to be unlocked.  

PennDOT further investigated pin and hanger assembly rehabilitation in 2010 and 

recommended installation of a catcher beam system when pin and hanger assembly failure is a 

concern so that bridge integrity and safety is maintained (PennDOT, 2010). They stated that the 

catcher beam system should be designed to be active only if the pin and hanger fails and must 

accommodate anticipated thermal movements. The gap between the girder and the catcher beam 

system must be kept as small as possible to limit impact loading if failure occurs. They 
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recommended use of auxiliary neoprene bearings on the catcher beam system to reduce any impact 

effects (PennDOT, 2010). 

In 2011, the Illinois Department of Transportation published a report that recommended 

that steel girders with pin and hanger assemblies be examined for assembly elimination and to 

make the superstructure system continuous whenever feasible and economical (IDOT, 2011). 

Continuity would be established by designing splices into the girders following the AASHTO 

Standard Specifications for Highway Bridges. 

In 2012, the Federal Highway Administration stated that pin and hanger assembly failure 

is caused by formation of corrosion between the hanger and the girder web due to deck expansion 

joint leakage. As steel corrodes, it can occupy up to 10 times its original volume and cause 

unwanted forces in a limited space (FHWA-BIRM , 2012), which results in packrust and possible 

failure of the assembly. Additional pin and hanger assembly defects that were identified in the 

report were corrosion, fatigue cracking and coating failures. Various retrofit and replacement 

options were discussed as summarized below: 

 Catcher beam system. The catcher beam system is added to the structure to carry a load if 

the pin and hanger assembly fails. The gap between the girder and the catcher beam should 

be kept as small as possible to reduce impact. Auxiliary neoprene bearings on the catcher 

beam system could be provided to reduce impact effects should failure occur;  

 Removal and replacement of pin and hanger assembly with bolted splices. This approach 

requires a structural analysis to determine if other members can support continuous girders 

instead of cantilevered and drop-in spans. Analyses should investigate both positive and 

negative moment regions in the superstructure; and 
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 Replacing the pin and hanger assembly with a structural grade stainless steel pin and 

hanger, which results in reduction in corrosion mitigation. 

In 2014, the Minnesota Department of Transportation published a study on a rehabilitation 

of the Kennedy Bridge over the Red River. This study focused on rehabilitation alternatives and 

showed that its pin and hanger assemblies had sufficient load carrying capacity. However, failure 

of multiple hangers could result in failure of the structure (MnDOT, 2014). Part of this study 

focused on increasing reliability of a bridge containing a pin and hanger assembly. It was reported 

that pin and hanger assembly retrofit and replacement options can include removing existing pins 

and hangers, re-machining pin holes to accommodate new pins as required to remove corrosion 

and pitting and the installation of new, higher strength pins and reinforced hangers. It was stated 

that each girder must be temporary supported while work is occurring and that temporary supports 

must be able to accommodate hanger fit up.  

2.4 Summary 

This chapter has documented the results of a literature search that focused on current 

practices implemented in the United States and research related to retrofit and replacement of pin 

and hanger assemblies. A summary of finding from the literature review are provided below. 

Retrofit options: 

Bolted Splices - 

Provide continuity by removing the existing pin and hanger assembly and splicing the 

flange and web at that location following appropriate AASHTO Specifications (AASHTO Standard 

Specifications for Highway Bridges, and AASHTO LRFD Bridge Design Specifications) and/or 

relevant state specifications. Providing continuity was the most advantageous solution from both 
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aesthetic and safety points of view but would be economical only when re-decking was 

programmed.  

Rehabilitation options: 

Link Slab - 

Providing a link slab is a rehabilitation option that would remove expansion joints by 

linking two adjacent girder sections together using a continuous slab design. This approach would 

render the deck continuous while maintaining some level of rotational freedom for the girders.  

 

Catcher Beam System - 

A secondary catcher beam system could be added below the location of the pin and hanger 

assembly. This system should provided to carry live loads if the existing pin and hanger fails. The 

use of auxiliary neoprene bearings on the catcher beam system was recommended to use, reduce 

any impact effects should failure occur. 

Removal and replacement option: 

New Pin and Hanger Assembly - 

In this option existing pins and hangers are removed and replaced with new, higher strength 

pins and reinforced hangers. It was recommended to use stainless steel pins and hangers according 

to AASHTO LRFD Bridge Design Specifications (Article 6.4.7), this could results in reduction in 

corrosion failure. While work is under construction each girder must be temporary supported and 

that temporary supports must be modifiable to accommodate hanger fit up.  
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Chapter 3   U.S. State Departments of Transportation Survey 

3.1 Survey Objectives 

In December 2015 a survey was sent to 50 State Departments of Transportation (DOTs). 

The objective of the survey was to assemble additional information on variety of topics related to 

pin and hanger retrofit and replacement options. These topics included: a) types of steel bridges 

that contain pin and hanger assemblies; b) pin and hanger assemblies that need retrofitted and/or 

replacements; and c) designs, procedures, or criteria for retrofit and/or replacements. Of the 50 

surveys, 38 were received as of March 2016. Results from these surveys were examined to: a) 

document current practices and level of success concerning pin and hanger assembly retrofit and 

replacement options; b) identify practical application of retrofit and replacement options 

documented in the literature; and c) identify new or innovative retrofit and replacement options 

that have not yet been recorded in the literature. 

The survey was divided into three sections. Section 1 (General) collected general 

information related to types of steel bridges that contain pin and hanger assemblies. Section 2 

(Options) intended to identify various options, criteria and procedures related to retrofit and 

replacement of pin and hanger assemblies in each of the states. In addition, data related to retrofit 

and replacement options that have been implemented and programmed for future was requested. 

Section 3 (Future Contact) requested that additional information related to pin and hanger 

assemblies be provided, information that included: to share the respective state DOTs that have 

developed their own criteria and procedures for retrofits and /or replacements.  A copy of the 

survey is included in Appendix A and responses are provided in Appendix B. 
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3.2 Survey History and Timeline 

The questionnaire was designed by BOSR with technical input being provided by UNL 

Civil Engineering personnel assigned to the project and NDOR. Prior to the initial mailing, NDOR 

notified and encouraged State Bridge Engineers to complete the survey. The initial mailing 

occurred in mid-December 2015. Non-responders were mailed survey packets a second time in 

early January 2016. Completed surveys were collected by BOSR through early March with 

findings summarized and provided to UNL Civil personnel. 

3.3 Findings of the Survey 

Surveys that were completed and returned were initially examined by BOSR, who 

performed data analysis, processing and filtering. BOSR’s used Statistical Package for the Social 

Sciences (SPSS) software for processing and documenting the dataset. BOSR personnel assigned 

to the project, in turn, analyzed each survey question in detail and prepared a report. As stated 

earlier, of the 50 State Bridge Engineers who were sent the survey, 38 were completed and returned 

(Figure 3.1), a 76% response rate based on the American Association for Public Opinion 

Research’s (AAPOR) standard definition for Response Rate 2 (RR2), which counts partial 

interviews as respondents (AAPOR, 2015). The following sections summarize survey responses 

to each question. 

 



16 

 

 

 

Figure 3.1 Geographic representation of states that responded to the survey. 
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3.3.1 Question 1 

Do you have steel bridges that contain pin and hanger assemblies? 

Figure 3.2 and Figure 3.3 show that, of the 38 states who answered the question, 35 have 

steel bridges that contain pin and hanger assemblies and 3 states have steel bridges without pin 

and hanger assemblies. 

 

 

Figure 3.2 Visual representation of responses to question 1. 

92%

8%

Steel bridges with pin and hanger assemblies Steel bridges without pin and hanger assemblies
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Figure 3.3 Geographic representation of state responses to question 1. 

Question 1 (a) 

If yes, please provide the number of steel bridge types for each category that have pin and hanger 

assemblies. 

Figure 3.4 reports on the superstructure types that contain pin and hanger assemblies in 

their states. Eighteen states (67%) reported having two or three girder bridges with pin and hanger 

assemblies, 25 (86%) have at least one bridge with four or more girders having a pin and hanger 

assemblies, and 19 states (68%) contain at least one truss bridge with a pin and hanger assembly 

(Figure 3.4). Additional bridges reported as having pin and hanger assemblies included tied 
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through arches, suspension bridges, and pinned arches. Additional details are found in Table 3.1, 

Table 3.2 and Appendix B. 

 

 

Figure 3.4 Visual representation of state response to question 1(a). 
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Table 3.1 Types of bridges which has pin and hanger assembly. 

 

*Acronym definitions in Appendix C. 

DOTs Two or three 

girder bridges

Four or more 

girder bridges

Truss bridges

Alabama DOT 1 5 2

Alaska DOT & PF 0 6 2

Arizona DOT 12 157 84

Arkansas State Highway and Transportation 

Department  

6

Delaware DOT 0 3 1

Illinois DOT 1 92 14

Indiana NDOT 0 0 0

Iowa DOT 0 2 0

Maine DOT 0 6 3

Massachusetts DOT 1 11 1

Minnesota DOT 4 29 7

Mississippi DOT 24 2

Missouri DOT 26 750 10

Montana DT 4 150 0

New Hampshire DOT 74

New Mexico DOT 0 17 0

North Carolina DOT 1 1 0

North Dakota DOT 0 14 1

Ohio DOT 9 13

Oklahoma DOT 0 2 0

Oregon DOT 5 73 12

Pennsylvania DOT 45 15 12

South Dakota DOT 0 0

Tennesseem DOT 2 0 2

Utah DOT 2 33 0

Virginia DOT 1 18 3

Washington State DOT 51 306 488

West Virginia DOT 6 26 5

Wyoming DOT 12 90 4

Types of bridges (number of pin and hanger assemblies)
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Table 3.2 Other types of steel bridges with pin and hanger assemblies. 

 

*Acronym definitions in Appendix C.  

 

 

 

DOTs Other types of 

bridges 

Number of P & H

assemblies

Alaska Department of Transportation and

 Public Facilities 
Box girders

Arkansas State Highway and 

Transportation Department 
Arch deck 2

Colorado DOT Tie down

Illinois DOT  Truss with eye bars & pins 1

 Iowa DOT
Secondary highway steel girders

Secondary highway truss

Michigan DOT All girder bridges 1099

Minnesota  DOT
Arch

Suspension

1

1

 Ohio DOT Riveted steel arches 2

Oregon DOT RGDG 9

Utah DOT
Pinned arches 

Suspension arches

7

1

Washington State DOT
Concrete box (2)

Steel box(3)

132

90

West Virginia DOT

Tied thru arch

Suspension Bridge

1

1

Other, Specify 
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3.3.2 Question 2 

Does your agency view the pin and hanger assemblies as components that need to be retrofitted 

and/or replaced? 

Figure 3.5 and Figure 3.6 shows state agencies were nearly evenly split between viewing 

pin and hanger assemblies as components that need to be retrofit and/or replaced and feeling that 

these assemblies do not need retrofitted and/or replaced. A complete list of reasons for non-action 

can be found in Appendix B. 

 

 

Figure 3.5 Visual representation of state response to question 2 

 

 

47%

53%

Does not need retrofitted and/or replaced Need retrofitted and/or replaced
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Figure 3.6 Geographical representation of states responded to question 2 

 

Question 2(a) 

If yes, please provide the number of retrofit and/or replacement options that you have implemented 

or programmed for each category below. If you have implemented or scheduled retrofit and/or 

replacement options other than those listed below, please describe and provide the number for 

each option in the additional table rows. 

Figure 3.7 shows that, for those that view retrofitting and/or replacement as necessary, most 

states have implemented a secondary system, such as a catcher beam (79%). Few responses 

indicated that replacements had taken place using new pin and hanger assemblies (43%) or bolted 

splices (33%). Despite fewer states implementing replacement using new pin and hanger 
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assemblies or bolted splices, nearly one-quarter of states who responded to the question have new 

pin and hanger replacement projects planned for the future (21%), while 8% have replacements 

with bolted splice repairs planned. Details are found in Table 3.3.  

Other retrofit and/or replacement options implemented or planned by survey respondents 

included: (a) replacing the bridge or entire superstructure with concrete girders; (b) supporting the 

assembly using an “under-running bearing beam,” which is akin to a catcher beam; and replacing 

the assembly with a “ship lap joint”. Complete detail on these retrofit and replacement options can 

be found in Table 3.4 and Appendix B. 

 

Figure 3.7 Visual representation of state response to question 2 (a) 
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Table 3.3 Implemented and programmed retrofit and/or replacement options. 

 

*Acronym definitions in Appendix C 

 

 

 

 

 

Number 

implemented

Number

programmed 

Number 

implemented

Number

programmed 

Number

 implemented

Number

programmed 

Arkansas State 

Highway and Transportation 

Department 

1

Delaware DOT 1

Illinois DOT 0 0 92 92 0 0

Indiana DOT 1 0 0 0 0 0

 Maine DOT 4 0 0 0 1 0

 Massachusetts DOT 2 0 0 0 0 0

Minnesota DOT 1 0 5 0 2 0

Mississippi DOT 1 1

Missouri DOT 20 0 30 4 0 0

New Hampshire DOT 0 8

North Carolina DOT 1 0 0 0 0 0

Oklahoma DOT 1 0 0 0 0 0

Tennessee DOT 1 0 0 0

Utah DOT 0 5 2 3

West Virginia DOT 3 0 0 0 0 0

Wyoming DOT 0 0 1 0 0 0

Catcher beam

 system

Replace with 

P & H assembly

Replace with

bolted splice

Retrofit/replacement options

DOTs
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Table 3.4 Other implemented and programmed retrofit and/or replacement options. 

 

*Acronym definitions in Appendix C.   

 

 

 

 

 

DOTs Other options Number 

implemented 

Number 

programmed

Maine DOT Superstructure replace 1 1

Massachusetts  DOT

Ship lap joint.

Replace P & H assembly with 

under running beam

0

1

1

0

Mississippi DOT Replace bridge 1 3

Nebraska Department of Roads Replace bridge or superstructure 50/102

North Carolina DOT Replace with concrete girder 0 1

Virginia DOT Replace bridge

Wyoming YDOT Suspension hanger/seismic 1 0

Other, Specify
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3.3.3 Question 3 

For the retrofits and /or replacements you indicated above as implemented or programmed, did 

you follow any of the designs, procedures, or criteria below? 

The survey indicated that multiple designs, procedures, and/or criteria are used to complete 

pin and hanger assembly retrofit or replacement. Nearly all state bridge engineers who answered 

the inventory question reported using AASHTO Standard Specifications for Highway Bridges 

criteria and procedures, while some states use AASHTO LRFD Bridge Design Specifications 

criteria and procedures as shown in Figure 3.8  Figure 3.9. Five states reported using their own 

developed criteria and procedures. 

 

 

  

Figure 3.8 Geographical representation of federal design Specification usage. 
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Figure 3.9 Visual representation of state responses to question 3. 

3.3.4 Question 4 

Have you developed your own criteria and procedures for retrofits and/or replacements? 

One-quarter of states in the (24%) reported developing their own criteria and procedures 

for retrofits and /or replacements (Figure 3.10 and Figure 3.11). More states use their own 

procedures in conjunction with the AASHTO Standard Specifications for Highway Bridges. 

Additional details are found in Table 3.5, Table 3.6 and Appendix B. 
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Figure 3.10 Visual representation of states response to question 4. 

 

 

Figure 3.11 Geographical representation of states that have developed own criteria and 

procedures.  
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Table 3.5 Design Specifications. 

 

 

Table 3.6 Developed own criteria & procedures. 

 

 *Acronym definitions in Appendix C.  

 

 

 

 

Total number of

States

11

16

5

Design 

Specfications 

AASHTO LRFD criteria and procedures

AASHTO Standard Specfication criteria and procedures

Developed own criteria and procedures 

DOTs Comments

Arkansas State Highway and 

Transportation Department 
Internally developed.

Illinois DOT It is part of our structural services manual. Bureau of Bridges and Structures. 

Mississippi DOT
Our bridge replacement program prioritizes bridges with pins & hanger high enough to 

systematically replacethe bridge with another (usually concrete) bridges.

Missouri DOT No set criteria. Details are case-by-case.

Utah DOT Is not documented.

Developed own criteria & 

 procedures for retrofits/replacements
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3.3.5 Question 5 

Does your agency view the pin and hanger assemblies as components that need no further action 

at this time? 

Of the 32 state bridge engineers who answered the question, half reported that their agency 

views pin and hanger assemblies as not needing further action at this time as shown in Figure 3.12 

and  Figure 3.13. Reasons for non-action included: a) bridges being in good condition and 

functioning properly; b) routine inspections and adequate maintenance; and c) a lack of concern 

about these assemblies. A complete list of reasons for non-action can be found in Table 3.7 and 

Appendix B. 

 

 

Figure 3.12 Visual representation of states response to question 5. 
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Figure 3.13 Geographical representation of states need or not need for further action. 
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Table 3.7 Reasons for pin and hanger assembly non-action.  

 

*Acronym definitions in Appendix C.  

DOTs Comments

Alaska DOT & PF
Pin & hangers are functioning properly. 

No pack rust present.

Colorado DOT
No section loss due to corrosion &

 no crack on hanger.

Delaware DOT

We are not as concerned with pin & hanger assemblies for multi-beam bridges. 

Pin & hanger assemblies on truss bridges are treated as a fracture critical member and 

are scrutinized more.

Iowa DOT
Proper inspection should identify deficiencies in time to address them without impacts to 

public safety.

Louisiana DOT Bridges are in good condition.

Montana DT

Pins and hangers are usually inspected every 2 years and UT inspected every 4 years. 

With our relatively dry climate and large temperature swings the p & h assemblies usually 

stay moving as designed with little rust impact.

Minnesota DOT

We will include repairs or improvements to pin and hanger elements as conditions 

warrant. We have not developed projects solely on pin and hanger detail unless condition 

justifies.

North Carolina DOT Inspection reports indicate the condition of the pin and hang is “good”.

Nebraska Department 

of Transportation 

All bridges are inspected by certified inspectors at least every  2 years and all bridges that 

this agency manages directly have redundant secondary systems should failure occur.

Nevada DOT We haven't identified problems with the hangers, aside from minor corrosion.

Ohio DOT We retrofit when they are deteriorated.

Oklahoma DOT We used ultrasonic inspection on our pins. No problems were found.

Oregon DOT
 We inspect & monitor p & h's and only r & r  or provide supplemental support when their 

condition indicates a need.

Pennsylvania DOT
We have retrofitted the inventory of 2 girder and truss bridges with 

suspended assemblies.

South Dakota DOT
These assemblies are part of annual NBIS inspections and the pins get a periodic NDT 

inspection   as well.

Virginia DOT We evaluate each one individually.

Washington State DOT Routine inspections and painting when needed.

West Virginia DOT We monitor during routine inspections and provide action as needed

Agency view P & H assemblies that 

 need no further action at this time 
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3.3.6 Question 6 

If you developed your own criteria and procedures for retrofit and/or replacements, would you be 

willing to share those with us? 

Of the 30 state bridge engineers who answered the question, 10 states were willing to share 

their criteria and procedures electronically.  

3.3.7 Question 7 

Would you like to receive results of this study? 

Of the 38 states bridge engineers who answered the question, 33 states would like to receive 

the results from this study. 

3.4 Follow-Up Contact 

States that indicated they would provide additional information in response to question 6, 

based on the response to question 6, follow up for the fourteen states (Figure 3.14). The plans, 

drawings and photos are found in Appendix D1. Additional details of the retrofit and/

or replacement options are discussed in Chapter 4. Summary of contact information found in 

Table 3.8. 
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Table 3.8 Summary of follow-up contacts 

*Acronym definitions in Appendix C.

DOTs Contacted for the information

Arkansas State Highway

 and Transportation Department 
Not responded

 Colorado DOT Not responded

 Georgia DOT Not responded

Illinois DOT Provided repair drawings found in Appendix D1

Indiana DOT
Not responded

MassDOT
Provided information on ship lap joints with plan and pictures 
found in Appendix D1

Michigan DOT Provided pin and hanger assembly drawings found in Appendix D1

North Dakota DOT Not responded

New Hampshire DOT Not responded

Oklahoma DOT
Provided catcher beam system drawing found in Appendix D1

Pennsylvania DOT Provided catcher beam system drawing found in Appendix D1

South Carolina DOT Not responded

Texas DOT Not reponded

Utah DOT Not responded
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Figure 3.14 Geographical representation of states contacted for additional details. 

3.5 Summary 

The State DOT survey produced the following information: 

 States who responded were roughly split between seeing such retrofits and replacements 

as necessary and unnecessary; 

 Pin and hanger assemblies are most commonly found bridges having four and more girders 

(86%); 

 Implementing a secondary system, such as a catcher beam (79%), is a more widely used 

retrofit and/or replacement option than replacing with either a new pin or hanger assembly 
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(43%) or with bolted splices (33%), although at the time of the inventory study no future 

secondary system retrofits were programmed; 

 Nearly all of the states utilize AASHTO Standard Specifications for Highway Bridges 

(94%),while fewer states use the AASHTO LRFD Bridge Design Specifications (65%),and 

some states developed  their own criteria and procedures; and 

 Additional retrofit and/or replacement options that were revealed by the survey included 

replacing with a “ship lap joint,” providing an “under-running bearing beam,” and, as 

expected, replacing the entire bridge or superstructure. 
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Chapter 4 Flowcharts Summarizing Retrofit and/or Replacement 

Options 

4.1 Introduction 

The objectives of this chapter are to provide flowcharts that describe steps associated with 

completing feasible options associated with addressing pin and hanger assembly retrofit and/or 

replacement. Approaches for which flowcharts are provided are categorized as retrofit, 

rehabilitation, or removal and replacement options as shown in Figure 4.1. The intention is that 

these flowcharts will provide an organized decision-making tool that would assist NDOR 

personnel with assessing options and their consequences when pin and hanger assembly retrofit 

and/or replacement are being considered. As appropriate, each cell in the flowcharts refers to 

corresponding articles in appropriate state and federal design specifications. These include the 

AASHTO Standard Specifications for Highway Bridges, the AASHTO LRFD Bridge Design 

Specifications and NDOR’s Bridge Office Policies and Procedures (BOPP) manual.   
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Figure 4.1 Flowchart demonstrates decision – making process. 

4.2 Retrofit and/or Replacement Options Process Summaries  

This section summaries retrofit, rehabilitation and, removal and replacement options based 

on the literature review and survey of DOTs and provided along with pros and cons of each 

respective options. Each section organized into brief summary followed with pros, cons and 

flowcharts with description. 
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4.2.1 Replace with Bolted Splices 

This section summarizes the option that involves removing pin and hanger assemblies and 

replacing them with bolted splices. Items that are discussed and presented in the corresponding 

flowchart incorporate relevant information from the literature search, DOT survey and appropriate 

federal and state specifications. 

When a major retrofit of a bridge structure is programmed, pin and hanger assemblies 

should be examined for elimination. The pin and hanger assembly would be replaced with 

continuity web and flange splices and existing deck expansion joints at the hinges would be 

removed and replaced to make these locations continuous. By making the drop-in section spans 

locations to continuity support the demand of the girder changes, so demand should be 

recalculated. While the pin and hanger assembly is being replaced with bolted splices, the girders 

should be temporarily supported from below or above the deck.  

The state DOT survey produced a comment related to replacing pin and hanger assemblies 

with bolted splices. For drop-in section spans, the method implemented to eliminate the assemblies 

completely and replace with bolted splices involved installation of counterweights at the ends of 

the span. A flow-chart detailing general steps involved in the process is located in Figure 4.2. 

Pros: 

 Pin and hanger assembly is removed and continuity is provided through splices, possibly 

eliminating non-redundancy and making the structure more efficient; and 

 Expansion joints eliminated to reduce and mitigate superstructure corrosion.  
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Cons: 

 Changing the structural system from containing a drop-in span to being completely 

continuous necessitates a re-evaluation of superstructure behavior and capacity; and 

 Higher construction cost. 

 

Figure 4.2 Bolted splice design process. 
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As shown in Figure 4.2, when considering replacing the assemblies with bolted splices, the 

process starts with following steps. While replacing the pin and hanger assemblies with bolted 

splices, the girder should be supported by temporary support beam and this support should be 

provided according to Standard Specifications, Division II-Construction (Article 3). The portion 

of the deck along the expansion joints are removed as per the design dimensions of the splices 

according to Standard Specifications, Division II-Construction (Article 2.3.3). The portion of the 

girder section near the pin and hanger location, pin and hanger assembly, and the expansion joints 

are removed according to Standard Specifications, Division II-Construction (Article 2). The drop-

in span is completely converted into continuity support which is provided through bolted splices 

connection according to Standard Specifications, Division I-Design (Article 10.18) and BOPP 

Specifications (Article 3.4.2). Here demand of the girder changes, so demand should be 

recalculated. Provide shear connectors along the newly constructed girder, shear connectors are 

designed to provide a composite action between the slab and the girders according to Standard 

Specifications, Division I-Design (Article 10.38.2) and BOPP Specifications (Article 3.4). Place 

the deck according to BOPP Specifications (Article 3.1.1). Finally, after construction temporary 

support should be removed according to Standard Specifications, Division II-Construction (Article 

2). 

4.2.2 Link Slab 

This section summarizes the option that involves removing expansion joints and replacing 

them with link slab. Items that are discussed and presented in the corresponding flowchart 

incorporate relevant information from the literature search. 
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The deck expansion joint is one of the significant component in the functioning of bridge 

structures (Chang & Lee, 2002). Deck expansion joints accompany the pin and hanger assemblies. 

The elimination or reduction of expansion joints reduces costs. One identified option that would 

help eliminate deck joints is via providing “link slabs” at joint locations. Figure 4.3 referred from 

(Caner & Zia, 1998). A flow-chart detailing general steps involved in the process is located in 

Figure 4.4.  

 

  Figure 4.3 Link slab detail. 

 

Pros: 

 Reduced construction and maintenance of bridge via reduction of joints, moisture intrusion 

and subsequent corrosion control.   

Cons: 

 Continuity achieved by providing link slab influences shrinkage, creep and thermal stress 

which causes structural damages; and 

 Continuous slab has high stresses developed due to repeated load will lead to fracture and 

cracking of the structures along the slab. 
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Figure 4.4 Link slab design process. 

 As shown in Figure 4.4, when considering rehabilitation with link slab, the process starts 

with following steps according to (Caner & Zia, 1998).  While replacing the pin and hanger 

assembly with a link slab, the girder should be supported by temporary support beam and this 

support should be provided according to Standard Specifications, Division II-Construction (Article 
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3). Expansion joints and a portion of the concrete deck along the expansion joints are removed 

according to Standard Specifications, Division II-Construction (Article 2). Debond the concrete 

deck on each side of the beam at least 5% of the span length according to AASHTO LRFD 

Specifications, (Article 5.11.4.3) along the debonded region, the shear connectors are removed to 

prevent composite action. Further, the top flange of the girder is provided with debonding 

mechanism in the form of standard roofing tar paper which acts as a water proofing material. 

Provide reinforcement steel lap splice for continuity of deck reinforcement according to Standard 

Specifications, Division I-Design (Article 8.32.1). Join the adjacent beams with a continuous 

concrete deck according to AASHTO LRFD Specifications (Article 9) and BOPP Specifications 

(3.1.1). Finally, after construction temporary support should be removed according to Standard 

Specifications, Division II -Construction (Article 2). 

4.2.3 Catcher Beam System 

This section summarizes the option that involves rehabilitation of pin and hanger 

assemblies with catcher beam system. Items that are discussed and presented in the corresponding 

flowchart incorporate relevant information from the literature search, DOT survey and appropriate 

federal and state specifications. A Secondary catcher beam system is provided to carry live loads 

across the expansion joint when the existing pin and hanger fails at the location of the pin and 

hanger assembly. The retrofit should be detailed to resist applied live load and the gap between 

the girder and the catcher beam must be kept as small as possible to the limit impact loading. To 

reduce impact, the use of auxiliary neoprene bearings on the catcher beam is also recommended 

(PennDOT, 2010). A flow-chart detailing general steps involved in the process is located in Figure 

4.7. 
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Figure 4.5 Catcher beam system. (Connor et al. 2005) 

 

Figure 4.6 Catcher beam system representative detail. 
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Pros: 

 When pin and hanger assembly fails to carry the live load then catcher beam system should 

be installed to carry the live load, which is an immediate option to replace and control the 

sudden bridge collapse. 

Cons: 

 This is a temporary system, which works for very less number of years due to fatigue 

related problems in catcher beam system, and replacement needs to be considered.  

 

 

Figure 4.7 Catcher beam design process. 
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As shown in Figure 4.7, when considering retrofit of pin and hanger assemblies with 

catcher beam, the design process is explained below. Catcher beam system design consists of two 

components: design of the beam and connecting elements.  

 Design of beam: The web and flanges of the beam is designed according to Standard 

Specifications, Division I-Design (Article 10.34.2 & 10.34.3). Stiffeners are designed 

according to Standard Specifications, Division I-Design (Article 10.34) and BOPP 

Specifications (Article 3.4). 

 Connecting elements: For connecting the catcher beam and the supported girder, bearing 

systems are used and this bearing system is designed according to Standard Specifications, 

Division I-Design (Article 14). For connecting the catcher beam and the supporting girder, 

bearing systems and tension systems like bolts are designed according to Standard 

Specifications, Division I-Design (Article 14 & 10.24) and BOPP Specifications (Article 

3.5 & 2.2.3). 

4.2.4 Replace with Ship Lap Joint. 

This section summarizes the option that involves rehabilitation of pin and hanger 

assemblies with ship lap joint. Items that are discussed and presented in the corresponding 

flowchart incorporate relevant information from the DOT survey and state specifications. 

The Massachusetts DOT has utilized a different type of pin and hanger replacement option 

they refer to as a “ship lap joint.”  In this option, which performs in similar fashion to the original 

pin and hanger assembly, bearings are used to carry loads at the joint location, with girder sections 

being modified to act as short “cantilevers” that transfer loads across the joint in shear and bending. 

This detail is depicted for a specific project, the I-91 viaduct in Springfield, Massachusetts, in 
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Figure 4.8, Figure 4.9 and in Appendix D1. A flow-chart detailing general steps involved in 

the process is located in Figure 4.10.  

Figure 4.8 Ship lap joint at bearing at joint locations (Mass DOT, 2014). 
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Figure 4.9 Ship lap joint detail (Mass DOT, 2014). 

Pros: 

 In the ship lap joint, support beam is carried by bearings, which improves rotational degree 

of freedom.  

Cons: 

 Still need to maintain joint which results in accumulation of debris and moisture and causes 

corrosion;  

 Design and retrofit required for ship lap joint appears tedious compared to pin and hanger 

assemblies; and 

 Fabrication and construction cost are more compare to pin and hanger assemblies. 
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Figure 4.10 Ship lap joint design process. 
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As shown in Figure 4.10, when considering replacing the assemblies with ship lap joint, 

the process starts with following steps. While replacing the pin and hanger assemblies with a ship 

lap joint, the girder should be supported by a temporary support beam and this support should be 

provided according to Standard Specifications, Division II-Construction (Article 3). Then remove 

the deck according to Standard Specifications, Division II-Construction (Article 2.3.3).The portion 

of the girder length and the pin and hanger assembly are removed according to Standard 

Specifications, Division II-Construction (Article 2).Then provide new girders and shear 

connectors according to Standard Specifications, Division I-Design Standard Specifications 

(Article 10.34 & 10.38.2) and BOPP Specifications (Article 3.4).Then provide the new girder ends 

with bolted splices connection and stiffeners according to Standard Specifications, Division I-

Design (Article 10.18 & 10.34) and BOPP Specifications (Article 3.4.2 & 3.4). Provide 

diaphragms or cross frames at new fabricated girders according to Standard Specifications, 

Division I-Design (Article 10.20). The support beam is carried by bearings which carries the loads 

at the joint locations and bearing systems are designed according to Standard Specifications, 

Division I-Design (Article 14) and BOPP Specifications (Article 3.5) which improves rotational 

degree of freedom. Further, place the deck according to BOPP Specifications (Article 3.1.1). 

Finally, after construction, temporary support beam should be removed according to Standard 

Specifications, Division II-Construction (Article 2). 
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4.2.5 Replace with Pin and Hanger Assembly. 

This section summarizes the option that involves removing pin and hanger assemblies and 

replacing them with new similar pin and hanger assembly. Items that are discussed and presented 

in the corresponding flowchart incorporate relevant information from the literature search, DOT 

survey and appropriate federal and state specifications.  

When pin and hanger assembly is found to be frozen, they should be considered for 

examination and should be replaced with new pin and hanger assembly. The hanger plates and 

pins should be designed according to AASHTO Standard Specifications for Highway Bridges. 

While replacing the new pin and hanger assembly, the suspended span should be temporarily 

supported from below or above the deck. FHWA recommended to use new stainless steel pins and 

hangers according to AASHTO LRFD Bridge Design Specifications (Article 6.4.7), which reduces 

corrosion damage. Higher strength pins and larger hanger cross sections are also recommended to 

use so that by replacing existing assemblies with new, more durable components the assembly 

would be strengthened and maintenance requirements could be reduced.  (Sirianni & Tricini, 

2010). 

From the DOTs survey, the approach of replacing new pins and hangers is programmed in 

more states than any other approaches. A flow-chart detailing general steps involved in the process 

is located in Figure 4.11. 

Pros: 

 Replacement with similar design can be cost efficient and cause minimal disruption to 

traffic; and  

 By using stainless pins and hangers, corrosion could be controlled. 
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Cons:  

 Still provides non-redundant system; and 

 Pin and hanger assembly needs regular ultrasonic inspection every two years. So there is a 

higher inspection and maintenance cost. 

 

Figure 4.11 New pin and hanger assembly design process. 
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As shown in Figure 4.11, when considering replacing the assemblies with new assemblies, 

the process starts with following steps. When replacing the pin and hanger assemblies with new 

similar design section, the girder should be temporary supported and this support should be 

provided according to Standard Specifications, Division II-Construction (Article 3). Removal of 

the pin and hanger assembly is carried out according to Standard Specifications, Division II-

Construction (Article 2). Then provide a new pin and new hanger according to Standard 

Specifications, Division I-Design (Article 10.25). Providing stainless steel pins and hangers are 

recommended to use and these are designed according to AASHTO LRFD Specifications (Article 

6.4.7), which reduces corrosion damage. Finally, after construction, temporary support beam 

should be removed according to Standard Specifications, Division II- Construction (Article 2). 

4.3 Summary 

This chapter summarized and provided flowcharts that describes steps associated with 

completing feasible options associated with addressing pin and hanger assembly retrofit and/or 

replacement. The intention was that the described flowcharts will provide an organized decision-

making tool that would assist NDOR personnel with assessing options and their consequences 

when pin and hanger assembly retrofit and/or replacement are being considered.  The respective 

flowcharts in this chapter are designed based on the relevant information from the literature search, 

DOT survey and appropriate federal and state Specifications. These included the AASHTO 

Standard Specifications for Highway Bridges, the AASHTO LRFD Bridge Design Specifications 

and NDOR’s Bridge Office Policies and Procedures (BOPP) manual.   
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Chapter 5 Recommendations for Future Research 

 

 In the present study, research work was related to the synthesis part of finding the different 

types of pin and hanger assembly retrofit and replacement options. 

 The future research should focus on the analysis part of the different types of pin and hanger 

assembly retrofit and replacement options. 

 The analysis part includes finding the behavior of the various retrofit and /or replacement 

option of steel pin and hanger assembly, and its effects on the behavior of the bridge with 

different retrofit and/or replacement options. 

 The research mainly focuses on retrofit and replacement options and their effect on bridges 

due to distortion induced fatigue cracking at the connections between the girders, one of 

the severe problem of steel bridges. Fatigue analysis should be carried out by modelling 

and analyzing using finite element analysis. 

 The development of a finite element models and analysis are planned for the bridges 

located in the Nebraska State.  
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Appendix A 
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Appendix B 

Response to Survey of DOTs 

Question 1 

Other types of steel bridges that have pin and hanger assemblies other than listed are: 

 Arizona DOT: Arch Bridge (85). 

 Arkansas State Highway and Transportation Department: Arch deck (2). 

 Alaska Department of Transportation and Public Facilities: Box girders (1). 

 Colorado DOT: Tie down. 

 Illinois DOT: Truss with eye bars & pins (1). 

 Iowa DOT: Secondary highway steel girders, secondary highway truss. 

 Michigan DOT: All girder bridges (1099). 

 Minnesota DOT: Arch (1), Suspension (1). 

 Ohio DOT: Riveted steel arch (2). 

 Oregon DOT: RGDG (9). 

 Utah DOT: Pinned arches (7), Suspension arch (1). 

 Washington State DOT: Concrete box -2 (132). 

 West Virginia DOT: Tied thru arch (1), Suspension bridge (1). 

Question 2 

 Maine DOT: Superstructure replace (number implemented-1, number programmed -1). 

 Massachusetts DOT: Ship lap joint (number programmed -1), replace p & h assembly with 

under running bearing beam (number implemented-1). 

 Michigan DOT: Replace bridge (number implemented-1, number programmed -3). 
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 North Carolina DOT: Replace w/ concrete girder (number programmed -1). 

 Nebraska Department of Roads: replace bridge or superstructure- (of the 102 pin and 

hanger bridges on the state system 50 are scheduled for replacement of either the entire 

bridge or the entire superstructure). 

 Virginia DOT: replace Bridge. 

 Wyoming DOT: suspension hanger/seismic (number implemented-1). 

Question 4 

 Arkansas State Highway and Transportation Department: Internally developed. 

 Illinois DOT: It is part of our structural services manual. Bureau of bridges and structures 

IDOT. 

 Michigan MDOT: Our bridge replacement program prioritizes bridges with pins & hanger 

high enough to systematically replace the bridge with another (usually concrete) bridge. 

 Missouri DOT: No set criteria. Details are case-by-case. 

 Utah DOT: Is not documented. 

Question 5 

 Alaska Department of Transportation and Public Facilities: Pin & hangers are functioning 

properly. No pack rust present. 

 Colorado DOT: No section loss due to corrosion & no crack on hanger. 

 Delaware DOT: We are not as concerned with pin & hanger assemblies for multi-beam 

bridges. Pin & hanger assemblies on truss bridges are treated as a fracture critical member 

and are scrutinized more. 
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 Iowa DOT: Proper inspection should identify deficiencies in time to address them without 

impacts to public safety. 

 Louisiana Department of Transportation and Development: Bridges are in good condition. 

 Montana DOT: Pins and hangers are usually inspected every 2 years and UT inspected 

every 4 years. With our relatively dry climate and large temperature swings the p & h 

assemblies usually stay moving as designed with little rust impact. 

 Minnesota DOT: We will include repairs or improvements to pin and hanger elements as 

conditions warrant. We have not developed projects solely on pin and hanger detail unless 

condition justifies. 

 North Carolina DOT: Inspection reports indicate the condition of the pin and hanger is 

“good”. 

 Nebraska Department of Roads: All bridges are inspected by certified inspectors at least 

every 2 years and all bridges that this agency manages directly have redundant secondary 

systems should failure occur. 

 Nevada DOT: We haven't identified problems with the hangers, aside from minor 

corrosion. 

 New Hampshire DOT: Framing plan varies from 10 to 7 girder lines, condition is 

satisfactory. 

 Ohio DOT: We retrofit when they are deteriorated. 

 Oklahoma DOT: We used ultrasonic inspection on our pins. No problems were found. 

 Oregon DOT: We inspect & monitor p & h's and only r & r or provide supplemental support 

when their condition indicates a need. 
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 Pennsylvania DOT: We have retrofitted the inventory of 2 girder and truss bridges with 

suspended assemblies. 

 South Dakota DOT: These assemblies are part of annual NBIS inspections and the pins get 

a periodic NDT inspection   as well. 

 Virginia DOT: We evaluate each one individually. 

 Washington State DOT: Routine inspections and painting when needed. 

 West Virginia DOT: We monitor during routine inspections and provide action as needed 

Question 6 

 

 10 states willing to share their own criteria and procedures for retrofit and or/replacements 

are: 

 

 
 

 

 

 

 

 

Name Email DOT Preference for sharing

Michael Hill mike.hill@ahtd.ar.go Arkansas State Highway and Transportation Department Electronically

Behrooz Far behrooz.far@state.co.us Colorado Department of Transportation Electronically

Victor Veliz victor.veliz@illinois.gov Illinois Department of Transportation Electronically

Anne Rearick arearick@indot.in.gov Indiana Department of Transportation Electronically

Dave Powelson dpowelson@dot.state.nh.us New Hampshire Department of Transportation Electronically

Tim Schwaglor tschwaglor@nd.gov North Dakota Department of Transportation Electronically

Walter Peters wpeters@odot.org Oklahoma Department of Transportation Electronically

Tom Macioce tmacioce@pa.gov Pennsylvania Department of Transportation Electronically

Graham Bettis graham.bettis@txdot.gov Texas Department of Transportation Electronically

Joshua Sletten jsletten@utah.gov Utah Department of Transportation Electronically

States willing to share their own criteria and procedures for retorfit and or/replacements
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Additional Comments 

 Arkansas State Highway and Transportation Department: We usually have 1 or 2 bridges 

a year that have pin/hanger issues. Our fix is normally to replace pin and hanger. 

Sometimes we keep the hanger and just flip it around. When we have wear we will bore 

and replace with bigger pins. 

 Illinois DOT: As a result of a fractured pin is one of our structures in the mid 1990's the 

Illinois Department of Transportation developed an aggressive program for the 

replacement of pins and link assemblies. Between 1995 and 1997 over 90 structures on our 

primary system were retrofitted. Over 2000 pins and corresponding links or plate 

assemblies were replaced throughout the state. In general the retrofit replaced the old style 

“shoulder” pin (with no bushings) with a constant diameter solid pin made of a stronger 

material (Nitronic 60) using Teflon bushings. The intent was to provide a better pin 

assembly as well as one that was easier to inspect in the future. 

 Iowa DOT: We have replaced bushings in pin & hanger assemblies due to corrosion/wear. 

 Massachusetts DOT :For the replacement of the p & h assembly with the under running 

bearing beam, the detail looks just like a catcher beam except that the suspended span sits 

on a bearing on that beam and the p & h assembly was removed in its entirely. 

 Michigan DOT: MDOT does not automatically view pin & hangers as needing 

replacement. We replace them on a case-by case basis based on condition and load 

capacity. Although pin & hangers are not utilized on new bridges, we do not have any 

focused efforts to remove them from our inventory. 
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 Mississippi DOT: We have replace pins & links on our large scale MS River crossing 

bridges in Watchez, MS. It is the only bridge we intend to remain in service with these 

details. The replacements were very large scale. These are long span truss bridges. 

 Montana DOT: Our pin and hanger assemblies tend to work well. We have replaced pins 

over the years due to wear and also a few assemblies when they were ruined by impacts to 

girders from overweight loads. 

 Minnesota DOT: MnDOT stopped building bridges w/ pin and hanger details in 1960's. 

We have not rehabilitated that many as the bridge width is typically too narrow therefore 

we have done mostly bridge replacements for those vintage. It has been over 10 years since 

last pin and hanger rehab and that one was caused by no cotter pin on pin and there was a 

condition concern the hanger may come off of pin. Call w/ questions. 

 Missouri DOT: We only replace or repair them after they deteriorate. We don't have a 

program to do so. 

 New Mexico DOT: Performs ultrasonic testing on all pins every 60 months. We have found 

and replaced compromised/broken pins. 

 Ohio DOT: Number of retrofits performed - you did not give a time frame for this work. 

This makes it difficult to answer. This type of work has gone on for many years. We do 

not track this work so there is no way to answer that question beyond the memory of current 

group. 

 Utah DOT: Please contact me for additional details on the bridge retrofit projects we have 

completed or programmed. I would like a copy of the results. 

 Wyoming DOT: The pin & hanger we replaced was due to damage from gunshot. 
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Appendix C 

              List of Abbreviations 

Alabama Department of Transportation (ALDOT) 

Alaska Department of Transportation and Public Facilities (Alaska DOT & PF) 

American Association for Public Opinion Research (AAPOR) 

American Association of State Highway and Transportation Officials, Load and Resistance 

Factor Design (AASHTO LRFD) 

Arizona Department of Transportation (ADOT) 

Arkansas State Highway and Transportation Department (AHTD) 

Average Daily Truck Traffic (ADTT) 

Bridge Office Policies and Procedures (BOPP) 

Bureau of Sociological Research (BOSR) 

Colorado Department of Transportation (CDOT) 

Delaware Department of Transportation (DelDOT) 

Federal Highway Administration (FHWA) 

Florida Department of Transportation (FDOT) 

Fracture Critical Members (FCMs) 

Georgia Department of Transportation (GDOT) 

Hawaii Department of Transportation (Hawaii DOT) 

Illinois Department of Transportation (IDOT) 

Indiana Department of Transportation (INDOT) 

Iowa Department of Transportation (IOWADOT) 
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Louisiana Department of Transportation and Development (LADOTD) 

Maine Department of Transportation (Maine DOT) 

Massachusetts Department of Transportation (Mass DOT) 

Michigan Department of Transportation (MDOT) 

Minnesota Department of Transportation (MnDOT) 

Mississippi Department of Transportation (Mississippi DOT) 

Missouri Department of Transportation (MoDOT) 

Montana Department of Transportation (MDT) 

National Bridge Inspection Standards (NBIS) 

National Cooperative Highway Research Program (NCHRP)  

National Transportation Safety Board (NTSB) 

Nebraska Department of Roads (NDOR) 

Nevada Department of Transportation (NDOT) 

New Hampshire Department of Transportation (NHDOT) 

New Mexico Department of Transportation (NMDOT) 

New York State Department of Transportation (NYSDOT) 

Non-destructive Testing (NDT) 

North Carolina Department of Transportation (NCDOT) 

North Dakota Department of Transportation (NDDOT) 

Ohio Department of Transportation (ODOT) 

Oklahoma Department of Transportation (OklahomaDOT) 

Oregon Department of Transportation (OregonDOT) 

Pennsylvania Department of Transportation (PennDOT) 
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Rhode Island Department of Transportation (RIDOT) 

South Dakota Department of Transportation (SDDOT) 

South Carolina Department of Transportation (SCDOT) 

Tennessee Department of Transportation (TDOT) 

Texas Department of Transportation (TxDOT) 

Transportation Research Board (TRB) 

Utah Department of Transportation (UDOT) 

Virginia Department of Transportation, Central Office (VDOT) 

Washington State Department of Transportation (WSDOT) 

West Virginia Department of Transportation (WVDOT) 

Wyoming Department of Transportation (WYDOT) 
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Appendix D 

Table A.1 Summary 

Summary of various retrofit and replacement options are briefly presented in the Table A1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

New pin and hanger 

assembly 

Ship lap joint 

Catcher 

beam system 

Link slab 

Bolted splices 

Retrofit/replacement 

options 

Table A 1: Summary of DOT Options 

 

Similar design can be cost-effective and 

minimal traffic disruption. 

 

 

 

 

Support beam carried by bearings, 

improves rotational degree of freedom. 

 

 

 

 

Immediate option, controls sudden 

failure of bridge. 

  

 

 

 

Reduction of joints controls corrosion 

and moisture intrusion. 

 

 

Eliminates non-redundant system, make 

structure more efficient.  

Reduces and mitigate superstructure 

corrosion.  

Pros 

Regular ultrasonic inspection. 

Still provides non-redundant system. 

 

 

 

 

Need to maintain joints. 

Higher maintenance and initial 

construction cost. 

Design, retrofit required are tedious 

compare to pin and hanger assembly. 

 

Temporary system. 

Fatigue related problem replacement 

need to be considered. 

 

 

Structural damages-(thermal stress, 

shrinkage & creep). 

Higher stress lead to fracture & cracking 

along the slab. 

 

Need to re-evaluate superstructure 

behavior and capacity. 

Higher construction cost. 

 

Cons 

IDOT, MnDOT, Mississippi DOT, 

MoDOt, UDOT, WYDOT. 

 

 

 

MassDOT. 

 

 

 

 

 

AHTD, DelDOT, INDOT, 

MaineDOT, MassDOT, MnDOT, 

MoDOT, NCDOT, Oklahoma 

DOT, TDOT, WVDOT. 

 

MaineDOT, MnDOT, NHDOT, 

UDOT. 

 

 

States that uses 

retrofit/replacement 

options 

 

IDOT, MichiganDOT 

 

 

 

 

 

MassDOT 

 

 

 

 

 

OklahomaDOT, PennDOT 

 

 

 

 
 

States that have drawings 
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Appendix D1 

Nebraska Department of Roads Design Plans 

1. S07507234 – Bridge built in 1957, repaired and overlaid in 1982-1983 and re-decked 

in 2010. The re-deck plan eliminated the deck expansion joints and provided with 

bolted splices. 

2. S02611926 – Bridge built in 1939, widened, re-decked and overlaid with asphalt in 

1975, repaired and deck overlaid with concrete in 2009. The 2009 plan replaced some 

existing pins with new pins. Girder supported using temporary system during pin 

replacement  

3. S01118443 – Pin and hanger assembly bridge, built in 1945, and overlaid in 1983. 

4. S05703867 – Pin and hanger assembly bridge, built in 1934, and widened in 1962. 

5. S07301232 - Pin and hanger assembly bridge, built in 1933, widened and re-decked in 

1973. 
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Illinois Department of Transportation 

Standard drawings - pin and hanger assembly replacement. 
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Massachusetts Department of Transportation 

Design drawings – ship lap joint assembly. 
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Michigan Department of Transportation 

Design drawings - Pin and hanger assembly replacement.  
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Oklahoma Department of Transportation 

Design drawings - catcher beam system. 
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GENERAL NOTES PINS AND RFCESSFO NUTS: (PIERS 77, 87. and 7  Ramp 27)  BEARINGS ON FOOTINGS (PIERS 78 and PlER 8  RnnP 22) : EXPANSlON JOINTS: 
A11 hanger p l n s  a t  P ~ e r s  77, 82 and 7  PamP 22 s h a l l  be removed A f t e r  t h e  c o n t r a c t o r  has excavated t o  expose t h e  t op  o f  t h e  footlng The f ~ n g e r  Expansion J a ~ n t s  ( l e f t  r ~ d e  o f  1-40 a t  a l l  Expans7on 

SPECIFICATIONS: i n t a c t  w ? t h o u t  b u r n ~ n g  The r n n t t a c t o r  s h a l l  mark t h e  Pins removed such t h e  area where t h e  s o l e  p l a t e  18  t o  be p l aced  s h a l l  be sandb las ted  an; P ~ e r s  o f  t h i s  p r o ~ e c t  have had p l a t e s  welded t o  one s l d e  o f  t h e  d e v ~ c e  
A l l  c o n s t r u c t ~ o n  and r n a t e r ~ a l s  s h a l l  be ~n a r co rdance  w i t h  t h e  1988 t h a t  t h e y  can be l d e n t l f l e d  by span, location, girder, and upper  o r  ground w l t h  a  carborundum b r l c k  b e f o r e  p lacement  o f  t h e  p111ng so lP  d u r i n g  a  p r e v l o u s  o v e r l a y  p roJec t .  I t s h a l l  he necessary t o  t o r c h  c u t  

Oklahoma Standard Specifications f o r  Highway C o n s t r u c t ~ o n  and S p e c ~ a l  l owe r  p i n  The Engineer s h a l l  examine t h e  P ins  f o r  de fec t s  1 f  any p l a t e s  lf l e v e l ~ n g  IS neCe\sary ,  t h ~ s  s h a l l  be achleved w,th t h e  f ~ n g e r  extrusion an t h e  f r e e  s ~ d e  o f  t h e  d e v ~ c e  t o  a l l o w  f o r  j a c k ~ n g  lTE":h; ;:;:e;:;;'EPo;:::dFR:; E;;:;-5;i5;:;t place "nt,l the P r o v i s ~ o n s  (See P roposa l  f o r  S p e c ~ a l  P r o v ~ s ~ o n s ) .  d e f e c t i v e  P ins  a r e  d7scovered.  t hose  P i n s  s h a l l  be r e t u r n e d  t o  the p l a t e s  (p lywood may be used as d i r e r t e d  by  t h e  E n g ~ n e e r ) .  L e v e l ~ n g  as approved b y  t h ~  Engineer .  A l l  c o s t  07 t o r c h  c u t t i n g  s h a l l  be 
assembl,es been replaced on the west o f  81 a s  B r i dge  D i v i s i o n  and r ema in  t h e  p r o p e r t y  o f  t h e  S t a t e  A11 ren l a l n l ng  s h a l l  be done be fo re  me ta l  s t r a p s  a r e  wrapped a t  t h e  t h i r d  p o i n t  o f  t he  i n c l u d e d  ~h t h e  p n c e  b ~ d  f o r  "Fa lsework and Jack?ng8' .  

ANCHOR BOLTS' p i n s  s h a l l  become t h e  p r o p e r t y  o f  t h e  c o n t r a c t o r  and s h a l l  be d l spos fd  colunlns. A11 c o s t  o f  b e z n n g  shlms s h a l l  be ~ n c l u d e d  t h e  p r i c e  b i d  A l l  d e b r i s  s h a l l  be removed f rom t h e  expansion dev7ces a t  P l e r s  77, Shown On the 'Ians Oue to  the location O f  the a t  'ler the 
a )  M a t e r i a l  Anrhor  b o l t s  s h a l l  be e ~ t h e r  h o t  r o l l e d  con t l n l , ous l y  o f  i n  an approved manner. f o r  "Fa lsework and Jacking . 78, 81, 82  and P ~ e f s  7  and 8  Ramp 22 w h ~ l e  t r a f f i c  c o n t r o l  7s I n  p l a c e  fO1lowlng be 'laced On this Costs be 

t h readed  b a r s o o n f o r m l n g  t o  A181 4140 or deformed r e l n f o r c ~ n g  b a r s  of  The p i n s  s h a l l  be r e p l a c e d  w ~ t h  new 3" rn?nimum d iame te r  s t a i n l e s s  on 1-40. The c o n t r a c t o r  s h a l l  a l s o  check t h e  d n v ~ n g  su r f ace  a t  t l l p se  'llC1uded In 
Other 'terns O f  pay '  

s u f f i c i e n t  s i z e  t o  produce t h reads  o f  t h e  UNC s e r i r s  f o r  b o l t  s ~ z e  s t e e l  p i n s  u s i n g  MI69 s t e e l  a t  a l l  l o c a t i o n s  t h a t  a r e  n o t  d i r e c t l y  ove r  ANGLE FOR CONCRETE FORWORK (PIER 78 and P ~ E R  8  l o c a t ~ o n s  I f  t h e  d r i v ~ n g  su r f ace  i s  n o t  even, ad j us tmen t s  s h a l l  be 22) 

; d  r ; t s a  e ;  b a  u  :~:a;;~n~n;;~teo;;~;~~tl.an~e;:;;~; ;lk t~~ees:;;;;~~equ;;~;~; 
The c o n t r a c t o r  s h a l l  p l a c e  a  6 x 8 ~ 1  ang le  and 3 - u m t  conc re te  anchors necessary on b e a r i n g  arm b racke t s .  cost of removing debr15 ( 1 )  Remove fa lsework a t  Pie,. 8 1  a f t e r  t h e  b e a r ~ n g  assembl ies have been 

B o l t  - +'I4 Bar. for The new shall bp bIth rubber 
ac ross  t h e  west  s i d e  o f  t h e  pier cap as shown an t h e  p l a n s  be fo re  t h e  even ing  t h e  d r i v i n g  su r f ace  s h a l l  be i n c l u d e d  i n  o t h e r  i t ems  o f  work.  l n s t a l l r d  on t h e  wes t  s1de o f  P i e r  81.  I he  crossbeam o f  t h e  

A l l  anchor  b o l t s ,  nu t s ,  and w a s h ~ r s  s h a l l  be g a l v a m 7 e d  i n  hose o r  t h e  v o i d  f ~ l l e d  w i t h  s i l l c o n e  or o t h e r  approved 
method The new cros'bPam Is 'laced for 'OnCrete be f a l sewo rk  s h a l l  be ~ n s p e c t e d  by  t h e  E n g ~ n e e r  f o r  y ~ e l d ~ n g .  web 

accordance w ~ t h  AASHTO M232 p l n s  s h a l l  be installed a f t e r  t h e  b e a r ~ n g  arm b r a c k e t s  a r e  I "  p lace .  included In the "ice b'd for PIER DRAIN PIPES: b u c k l i n g ,  o r  c racks .  If I n  t h e  o p i n i o n  o f  t h e  Engineer, t h e  
and 

b )  I n s t a l l a t i o n  Anchor b o l t s  may be p r e s e t  a t  t h e  t ime  t h e  A l l  c o s t  o f  rernovlng e x ~ s t l n g  p i n s ,  new s t a i n l e s s  s t e e l  p i n s .  l n s t a l l l n g  S i x  ( 6 )  and e ~ g h t  ( 8 )  l n c h  d r a ~ n  p i pes  a r e  anchored t o  t h e  P i e r  Cap c o n t r a c t o r  damages t h e  crossbeam w h i l e  i n  h i s  possess ion,  t h e  
c o n c r e t e  1s poured.  new p i n ,  necessary hardware and i n c i d e n t a l s  s h a l l  be i n c l u d e d  i n  t h e  METAL STRAPPING and Columns The d r a i n s  5 h a l l  be t e m p o r a r i l y  d i s connec ted  f rom t h e  c o n t r a c t o r  s h a l l  p r o v i d e  f u l l  compensat ion t o  t h e  County  f o r  

I f  t h e  C o n t r a c t o r  e l e c t s  t o  p l a c e  t h e  anchor  b o l t s  a f t e r  t h e  u n i t  p r l c e  b i d  f o r  " S t r u c t u r a l  S t e e l " .  ~~~~l stlapplng or and approved a l ternatP shall be wrapped around scuppers and moved t a  a l l o w  f o r  Fa lsework and o r  C o n s t r u c t i o n  The damages If t h e  crossbeam i s  approved by  t h e  Eng inee r  t h e  
conc re te  i s  poured. t h e  s e t t ~ n g  o f  t h e  anchor  b o l t s  s h a l l  be ~n :he colomn and pll,ng a mlmmun, o f  three ( 3 )  double wraps a s  approved b, O r a ~ n  P ~ p e s  s h a l l  be r econn rc ted  a f t e r  t h e  c o n s t r u c t i o n  i s  completed.  c o n t r a c t o r  may reuse  i t  f o r  t h e  f a l sewo rk  a t  P i e r  78 I f  t h e  

accordance w ~ t h  t h e  f o l l o w i n g  procedure.  ADJUSTABLE HEIGHT BEARING ASSEMBLY (PIERS 77 and 82  and PIER 7  RAnP 22) t h e  Engineer The mlnlrnum s77e o f  me ta l  s t r a p  s h a l l  be two ( 2 )  inches cost  O f  moving and resetting Drain P 1 ~ e s  be included In Other to reuse the crossbeam It be to 
Holes o f  s u f f ~ c ~ e n t  dep th  s h a l l  be p r e s e t  a t  a l l  anchor  b o l t  A l l  c o s t  o f  P e t a l  Strapping s h a l l  be l n c l u d e d  ~n t he  p r i c e  b i d  f o r  Items O f  work. t h e  same 1nspect7on and cond7 t l ons  as  When i t  was removed a t  P l e r  8 1  

l o c a t i o n s  The r n a t e r ~ a l  used t o  form ho les  s h a l l  n o t  be a ~ l e d  o r  SEQUENCE OF CONSTRUCTION: "Falsework and Jack i ng " .  a f t e r  c o n s t r u c t ~ o n  IS completed a t  P l e r  78. I f  t h e  crossbeam i s  
greased and mus t  be removed be fo re  t h e  p l a c i n g  o f  t h e  anchor  b o l t s .  REMOVE AND RESET GUARORAIL, LIGHT POIES. AND CHAIN-LINK FENCE: approved by  t h e  Eng inee r ,  t h e  c o n t r a c t o r  s h a l l  d e l i v e r  t h e  crossbeam 

Diameter  o f  h o l e s  s h a l l  be 1  112" l a r g e r  t han  t h e  anchor  b o l t s .  (1) B lock  e x i s t i n g  hanger  Pins with oak b l o c k s  t o  i n s u r e  t h a t  no E X T E R l ~ R  G ~ R ~ E R S  (PIERS 78, 8 1  and PIERS 7  and B ~ m p  22)  The g u a r d r a i l ,  l i g h t  po l es ,  and chaln-l,nk fence s h a l l  be to  the Ma'ntenance Yard and the remaining members Of 

Anchor b o l t s  s h a l l  be s e t  i n  me l t ed  s u l p h u r  o r  an approved pou rab le  movenient I s  possible. f a l sewo rk  removed f r om  P i e r  8 1  s h a l l  be r e t b r n e d  t o  Jensen 
embedding m a t e r i a l  be fo re  b e a n n g  asseebl7es a r e  s e t  ~n p lace .  The 

When j ack7ng  t h e  e x t e n o r  q l r d e r s  a t  P l e r s  78 and 81 t h e  l a n e  above temporarily removed to for construction and equipment In the area C o n s t r u c t i o n  Company, P  0 .  Box 9919, ~ u l s a  ok lahoma 74157. A l l  c o s t  

use o f  non-shnnk grout for  embedding anchor bol ts  not be ( 2 )  Field or,ll bolt holes through the Support and ex,st,ng t h e  
g i r d e r  s h a l l  be c l o s e d  t o  t r a f f i c  When ~ a c k l n g  t h e  g i r d e r s  a t  O f  'Iers 77 and '@' When these items 

be r e t u r n e d  t o  t h e ~ r  original p o s ~ t ~ o n  and c o n d ~ t ~ o n .   he contract0r  Of rernovino and returning respect've 
g i r d e r  as shown on t h e  p l ans .  B o l t  t h e  Suppor t  B r a c k e t  t o  t h e  'IerS 

and Ramp 22  the ramp be closed to traf f 'c .  be included In the price bld for and 
s h a l l  c o n t a c t  S teve  K l ~ k a  w l t h  COTPA 300 East  Callfornla 0k lahoma locatiOns 

C )  Sizing: The minimum requ i r emen t  f o r  anchor  b o l t  s i z e  and l e n g t h  e x i s t i n g  g i r d e r  v l t h  I 114' b o l t s  C i t y ,  Oklahoma, 73104 be fo re  removal i r  begun A l l  c o s t  01 reko$bq  and 
Jacking". Af ter  the has been removed from Pier the 

(F l xed  o ~ a n s l o n  B e a r ~ n g )  1 5  BEARING PADS- r e s e t t i n g  s h a l l  be ~ n c l u d e d  I n  o t h e r  i t ems  o f  work. e x i s t l n g  r t r u c t u r a l  S t e e l  members s h a l l  be f i l l e d ,  ground smooth, 
Spans 50 f e e t  ~n l e n g t h  and l e s s  1" d i a .  b o l t  - s e t  10" i n t o  ( 3 )  Cope t h e  d iaphragm and remove t h e  l o w e r  P a r t  o f  t h e  b o l t e d  ill b e a n n g  pads s h a l l  be p l a c e d  khen  t h e  t empe ra tu re  i s  between - a and p a i n t e d  i n  accordance w ~ t h  t h e  S tanda rd  S p e c i f i c a t ~ o n s .  The new 

conc re te .  connec t i on  as shown on t h e  p l a n s  I n s t a l l  f i l l e r  p l a t e s  as 50cF and 70-F. s t i f f e n e r s  s h a l l  a l s o  be pa i n ted .  A l l  c o s t  o f  r e p a l r i n g  and 
Spans ove r  50 f e e t  t o  I 0 0  f e e t  ~n l e n g t h  1 114" d l a .  b o l t  - r e q u ~ r e d  Tark we ld  t h e  preponched 1/2 '  p l a t e  t o  t h e  e x ~ s t ~ n g  w-b PEIIETRATING WATER REPELLENT SURFACE TREAMENT p a l n t ~ n g  s t r u c t u r a l  s t e e l  a t  P l e r  8 1  s h a l l  be i n c l u d e d  ~n  o t h e r  

s e t  12" mimmum into conc re te .  p l a t e s  as  shown on t h e  p l ans  F ~ p l d  d r i l l  t h e  b o l t  h o l e s  t h rough  A  Y e n e t r a t ~ n g  Water R e p e l l e n t  Su r f ace  Treatment  s h a l l  be a p p l l e d  t o  Items O f  work 
Spans ove r  100 f e e t  t o  150 f e e t  i n  l e n g t h  1  112'' d i a .  b o l t  - t he  f 7 l l e r  p l a t e s  and t he  P x l s t 7 n g  web. I n s t a l l  t h e  doub le  angles P I E R T ~ ~ L ~ f l l [ r ~ ~ ~ ~ ~ n ~ P ~ ~ R ~ l ~ ~ ;  ;:'ai:d8: ~ ~ f l l Z ~ ~  encased a ( g )  t h e  t op ,  s l d e ,  and end s u r f a c ~ s  of  P l e r s  78 and 8 1  and P l e r s  7  and 8  

s e t  15" rn~nirnurn ~ n t o  conc re te .  kith 1" b o l t s  t h rough  t h e  web B o l t  t h e  Hanger Bars t o  t h e  extended rplnforced rOllar and a f,ve ( 5 )  f oo t  c a p  A Ramp 22 and t h e  t a p  and end su r f aces  o f  t h e  5  -0" cap e x t e n s ~ o n s  on t h e  (') Remove any remaining from the pier cap and pedesta ls '  Repa1r 

Anchor B o l t  h o l e s  s h a l l  be drilled w ~ t h  a r o t a r y  t ype  d r ~ l l .  Care 
;;;::'ner'Fy;;;esd;:l;heth;ea;;;~ h!;bs :;!:P;; t;;;!;;leu;;;yes7;f; pedestal shall be on the cap extension to prov,de bean,,q for the columns o f  P l e r s  77 and 82. A l l  c o s t  o f  t r ea tmen t  s h a l l  be i n c l u d e d  i n  and cracks On the pier cap, and columns Of 

s h a l l  be t aken  t o  a v o i d  c u t t ~ n g  e x i s t i n g  r e ~ n f o r c ~ n g  s t e e l .  
to the Hanger Bars Bolt the Hanger Bars to S I X ~ Y  ( 60 )  f o o t  

g ~ r d e r s  p i e r  7  Pamp 22 have a p e d e s t a l  formed as t h e  u n i t  P r i c e  b1d Per  S.Y. o f  " ~ e n e t r a t l n ~  Water ~ e p e l l e n t  Su r f ace  I'1er and be from the 

shown on t h e  p l ans  T r e a t m ~ n t "  Es t ima ted  q u a n t ~ t ~ e s  a r e  as f o l l o w s ,  p i e r  cap  and t h e  s p a l l s  and ho les  s h a l l  b e  f i l l e d  and r e p a i r e d  as 

t h e  doub le  ang les  u s i n g  7/8" b o l t s .  A11 l o o s e  conc re te  s h a l l  be removed and t h e  e x ~ s t i n g  columns s h a l l  95.0 S  Y. 
d i r e c t e d  b y  t h e  Engineer .  A l l  c o s t  o f  r e p a i n n g  P i e r  8 1  s h a l l  be 

:7Ramp 22 CLASS AA CONCRETE 
be sandb las ted  t o  ensure a  c l e a n  bond ing  su r f ace  20.0 S.Y. i n c l u d e d  i n  o t h e r  ,terns of  work.  A  h i g h  range w a t e r  r educe r  s h a l l  be used i n  a l l  "Class AA Concrete"  

required f o r  t h ~ s  p r o j e c t  ~n  accordance w ~ t h  Section 701  03 of  t h e  ( 4 )  ''Ide the bearing into 'lace B e a n n g  s h a l l  n o t  be p l a c e d  o n  t h e  new pedes ta l s  until t h e  c o n c r e t e  'Ier 78 360.0 S.Y. 

( 5 )  "nt,l the Jacks a r e  NOT THE 
has been I "  p l a c e  10 days and meets  t h e  s t r e n g t h  r equ i r emen t  o f  'ler Ramp 22 60.0 S.Y. ( 3 )  App l y  " P e n e t r a t i n g  Water R e p e l l e n t  Sur face Treatment"  t o  t h e  t op ,  S p e c i f i c a t i o n s .  
s u b s e c t ~ o n  701 O l (d )  o f  t h e  S tanda rd  S p e c ~ f ~ c a t i o n s .  A l l  c o s t  o f  Pier 435.0 S.Y. 

s i d e ,  and ends of  P l e r  8 1  p i e r  cap.  A l l  c o s t  of t r e a t m e n t  s h a l l  be 
GIRDERS. more t han  118". r e p a ~ n n g  p ~ e r  columns s h a l l  be l n c l u d e d  ~n t h e  u n i t  p n c e  b i d  p e r  each 'Ier 95.0 S.Y. 

i n c l u d e d  i n  t h e  u m t  p r i c e  b i d  p e r  S.Y. o f  " P e n e t r a t i n g  Water 
VERIFICATION OF EXISTING CONDITIONS: R e p e l l e n t  Sur face Treatment" .  The es t ima ted  q u a n t i t y  f o r  t h i s  i t e m  

A l l  d imens~ons  o f  t h e  e x ~ s t ~ n g  b r i d g e  components shown on t h e  P lans  ( 6 )  A d j u s t  t h e  v e r t i c a l  h e i g h t  on t h e  b e a r i n g  ac5embly. The 2" p l a t e  P'er" lndividual quantities are On the Pier 1s 435.0 S.Y.. 

a r e  aPPrOXlmate. The C o n t r a c t o r  s h a l l  v e r i f y  a l l  d i m e n s ~ o n s  necessary under  t h e  e l a s t o m e r r c  b e a r i n g  pad must be p e r f e c t l y  l e v e l  The Sheet lor estimating purposes VALLE ENGINEERING: 

t o  Connect t h e  new m a t e r i a l  and s h a l l  be s o l e l y  r e s p o n s i b l e  f o r  t h e  d m e n s i o n  from t h e  bo t t om  o f  t he  g ~ r d e r  t o  base o f  t h e  b e a r i n g  A l t e r n a t e  des i gns  made by  P ro fess i ona l ,  Reg i s t e red  Engineer ,  ( 4 )  The 6 x 8 ~ 1  a n a l e  on P i e r  8 1  s h a l l  be ground t o  remove a l l  t r a c e s  o f  
accu racy  t he reo f .  " S t  be 94" a t  t h e  c e n t e r l i n e  o f  bearing After CLEA::YErP:FP ERePSbeams on t h e  west  s ~ d e  o f  

registered i n  t h e  S t a t e  o f  Oklahoma w i l l  be cons i de red ,  b u t  must be c l i p  angles used t o  suppo r t  t h e  formwork. The ang les  s h a l l  have a l l  
~ l e r  78 and ~ l e r  8  ramp 22 approved by  t h e  Oklahoma ~ e p a r t m e n t  o f  T r a n s p o r t a t ~ o n ,  8 r l d g e  ~ i v i s i o n .  B l dde rs  w i l l  f u l l y  i n f o rm  themselves o f  t h e  n a t u r e  of t h e  work and t h e  h e ? g h t  has been ad jus ted ,  h o l e s  s h a l l  be d r i l l e d  i n  t h e  double have heen placed on ten,porarY suppor ts ,  the s h a l l  remove all excess overhangs c u t  o f f  and r e t u r n e d  t o  Jensen C o n s t r u c t i o n  

c o n d i t i o n  under  wh i ch  i t  w i l l  be per formed The C o n t r a c t o r  s h a l l  adop t  ang les  and b o l t e d  t o  h o l d  t h e  c o r r e c t  position. o f  t h e  broken conc re te  and d e b r i s  f rom t h e  wes t  s i d e  of  t h e  pier cap and 
Company. The ang les  s h a l l  remain ~n p l a c e  and s h a l l  b e  p a i n t e d  i n  

methods c o n s t s t e n t  w i t h  good c o n s t r u c t i o n  p r a c t i c e  and s h a l l  t a k e  a l l  O f  'learnng pier caps be included In accordance w i t h  t h e  S tanda rd  S p e c i f i c a t i o n .  
necessary precautions t o  p reven t  damage t o  t h e  e x ~ s t i n g  b r i d g e  o r  ( 7 )  F i l l  t h e  v o i d  between t h e  b e a r l n g  p l a t e  and t h e  B e a r ~ n g  Suppor t  
a t tachments.  Any damage t o  t h e  e x i s t t n g  b n d g e  s t r u c t u r e  o r  roadway due B'acket using t h e  Epoxy Res?n l n j e c t l o n  System t o  t r a n s f e r  f u l l  

"ice bid for Can'rete Pier"' 

t o  t h e  C o n t r a c t o r ' s  negligence s h a l l  be r e p a l r e d  a t  t h e  C o n t r a c t o r ' s  b e a r i n g  on to  t h e  B e a r i n g  Pad Suppo r t  B r a c k e t  ~n accordance ~ 7 t h  ( 5 )  I he  c o n t r a c t o r  s h a l l  b a c k f i l l  t h e  excavated v o r d  t o  t h e  f o o t i n g s  o f  
expense, t o  t h e  s a t ~ s f a c t ~ o n  o f  t h e  Engineer .  spec l a1  p r o v l s l o n  " S t r u c t u r a l  Conc re te  Repa i r  b y  S e a l i n g  and R E P A ~ ~ f l ~ ~ ~ T ~ e ~ ~ : ~  Pier, the 7 7  work Pler 81. A l l  c o s t  b a c k f i l l i n g  s h a l l  be ~ n c l u d e d  i n  o t h e r  i tems o f  

LP/EPOXY CONCRETE ADHESIVES FCIR CONSTRUCTION JOINTS: 
'n~ection". cost  be included In the un't price bid per l e f t ,  77 r ~ g h t ,  7  Ramp 

22, 78 l e f t ,  78 r i g h t ,  8  Ramp 22, 82 le f t  and 8 2  g a l l o n  of  "Epoxy R e s ~ n ,  Above Ua te r " .  
a )  Purpose LP/Epoxy Concrete Adhesives s h a l l  be used i n  t h e  

r i g h t .  (6) The c o n t r a c t o r  s h a l l  r e i n s t a l l  t h e  c o n d u ~ t  and w ~ r e  f o r  I ~ g h t ~ n g  a t  

c o n s t r u c t ~ o n  ~ o ~ n t  t o  bond t h e  new P o r t l a n d  Cement Conc re te  t o  t h e  o l d  ( 8 )  F i e l d  we ld  t h e  b e a n n g  assembly t o  t h e  bo t t om  f l a n g e  of  t h e  e x 3 s t l n g  
P l e r  81. A l l  c o s t  O f  reinstalling s h a l l  be l n c l u d e d  i n  o t h e r  i t ems  

conc re te  ~n p lace .  g i r d e r  as shown on t h e  p l ans .  REPAIR CON,CRETE PlER (PIFR 78  Right and L e f t )  
o f  work. 

b )  Su r f ace  P re  a r a t l o n  Sur face p r e p a r a t i o n  f o r  P o r t l a n d  Cement I t e m  Repa i r  Conc re te  Pier consists o f  removing t h e  e l e v a t e d  
Concrete Remove ill loose  and unsound m a t e r i a l  fro. t h e  s u r f a c e  p r i o r  ( 9 )  Pemove and reinstall t h e  p i n s  i n  accordance w i t h  t h e  PINS AND s e c t i o n  o f  t h e  p ~ e r  cap t o  t w e l v e  ( 17 )  ~ n c h e s  above t h e  l owe r  section of  

(7)The c o n t r a c t o r  s h a l l  r e p a i r  t h e  d iaphragm betweeh g l r d e r  14 and 15 on 

t o  a p p l i c a t i o n  o f  LP/Epoxy Concrete Adhesive.  I f  t h e  c o n c r e t e  i s  RECESSED NUTS no te  and remove t h e  Jacks, p l a c i n g  bearing on t h e  P i e r  78 n g h t  and l e f t .  A  new epoxy coa ted  r e ~ n f o r c e d  p i e r  cap s e c t i o n  
t h e  e a s t  s ~ d e  o f  P i e r  8 1  as approved b y  t h e  Englneer .  A l l  c o s t  o f  

unsound, use a  jackhamner  o r  p i c k  t o  uncover  sound conc re te .  Smal l  Bea r i ng  Suppo r t  B racke t .  s h a l l  be formed u s i n g  "Class A  C o n c r ~ t e "  as shown on t h e  p l a n s .  A l l  
removlng and r e p l a c i n g  damaged p o r t ~ o n  o f  diaphragm s h a l l  be i n c l u d e d  

p i eces  o f  conc re te  and d u s t  s h a l l  be removed w ~ t h  a i r ,  w a t e r ,  o r  broom 
i n  o t h e r  i t ems  o f  work.  

c o s t  o f  C lass  A  Concrete,  Epoxy Coated R e i n f o r c i n g  S tee l  r e p a l r i n g  t h e  
C )  I n s t a l l a t i o n .  LP/Epoxy Concrete Adhesive may b e  a p p l i e d  by  (10)  I n s t a l l  t h e  crossf rame ang les  as  shown on t h e  p l ans  c racks  and s p a l l s  i n  t h e  cap  and columns as d i r e c t e d  by t h e  Eng inee r  

brush,  r o l l e r ,  sp ray ,  o r  broom An even 5-10 m l l  f i l m  t h ~ c k n e s s  s h a l l  m a t e n a l s , l a b o r ,  and i n c i d e n t a l s  necessary t o  r e s t o r e  t h e  p i e r  cap  s h a l i  
( 8 )Bea r i ng  Pads s h a l l  be i n s t a l l e d  on t h e  e a s t  s ~ d e  o f  P i e r  81. The 

be a p p l i e d  f o r  optimum a d h e s ~ o n  between sur faces.  BEARING PADS AT HANGER BRACKETS be i nc l uded  i n  t h e  p r i c e  b l d  f o r  "Repa i r  Conc re te  P ~ e r " .  
pads a r e  f a b r i c a t e d  and i n  t h e  possess ion o f  t h e  Eng inee r .  A l l  c o s t  

d )  P r e c a u t ~ o n s  Porous conc re te  absorbs a d h e s ~ v e  and l eaves  a  d r y  A I ~  bear ing pads s h a l l  be l n c l u d e d  ~n t h e  p n c e  b ~ d  f o r  " S t r u c t u r a l  Es t ima ted  quantities f o r  t h ~ s  i t e m  as f o l l ows ;  o f  ~ n s t a l l i n g  b e a r i n g  pads s h a l l  be included ~n o t h e r  i t e m s  of  work. 

sur face.  A p p l i c a t ~ o n  s h a l l  be made immed ia te l y  b e f o r e  conc re te  18 s t ee " ,  Class AA Concrete C.Y. 34.7 
poured. 00 n o t  a p p l y  wet  conc re te  ove r  d r y  areas.  Reapply  adhes i ves  t o  Epoxy Coated R e i n f o r c ~ n g  S t e e l  LB. 3530 0  
d r y  areas.  Sur face must show wet  adhes i ve  t o  be e f f e c t i v e  Three U n i t  Concrete E x p a n s ~ o n  B o l t s  EA 55.0 

e )  Method of  Pa ment A l l  c o s t s  o f  LPIFpoxy Conc re te  A d h e s ~ v e r  T H R E ~  UNIT C~~~~~~~ ANCHOR EXPANSION BOLTS. I t e m  "Repa i r  Concrete Pier" s h a l l  b e  completed and t h e  conc re te  
s h a l l  be m e d  i n  :he p n c e  b i d  f o r  o t h e r  i t ems  o f  work. A11 c o s t s  o f  materials, t o o l s ,  l a b o r ,  and ~ n c ~ d e n t a l s  necessary t o  s h a l l  obtain a  mlmmum s t r e n g t h  o f  3000 p s i  p r l o r  t o  any j a c k i n g  of 

p l ace  t h r e e  u m t  c o n c r e t e  anchor  expansion b o l t s  s h a l l  be i n c l u d e d  i n  bear 'ng p l a c e d  on t h e  p l e r  cap. 
STRUCTURAL STEEL: t h e  p r i c e  b i d  f o r  o t h e r  ,terns o f  work.  

a )  A l l  permanent s t r u c t u r a l  s t e e l  s h a l l  be A-36 excep t  new CONSTRUCTION SEQUENCE (PIER NO. 78  and PIER 8  RnnP 22)  
s t a i n l e s s  s t e e l  p i ns .  FALSEUORK AN0 JACKING: The c o n t r a c t o r  s h a l l  r e p l a c e  t h e  e x i s t T n g  b e a n n g  shoes on t h e  e a s t  

b )  Shop Drawlnos The "Bea r i ng  Suppor t  B racke t "  i s  d e t a i l e d  and pay item " ~ a l s e ~ ~ ~ k  and jacklng" s h a l l  include a l l  e u c a v a t ~ o n  and s ~ d e  o f  P ~ e r  78 and P i e r  8  Ramp 22 as shown on t h e  p l ans  b e f o r e  "Repai r  
d imensioned f rom c a l c u l a t e d  s l opes .  No accoun t i ng  has been mad? i n  th; backfllllng t h e  " o l d  when f a l s e w o r k  rr  removed , meta l  Concrete P i e r "  beg ln r .  See "FIXED BEARING ASSEMRLY (PIER NO. 78  and 
d e t a ~ l s  f o r  a c t u a l  c o n d i t i o n s .  Shop drawings w i l l  i n c l u d e  such strapping, d r i l l ~ d  h o l e s  ~n p ~ e r  cap, s t r u c t u r a l  s t e e l ,  ~ a c k s ,  welds.  P i e r  8  RAnP 22)"  note.  
ad j us tmen t s  as a r e  necessa ry  t o  p r o v i d e  a  l e v e l  su r f ace  and t h e  P rope r  l a b o r ,  m a t e n a l s ,  c l e a n ~ n g  t h e  p i e r  cap and c e c t ~ o n  of  a n g l e  t o  be 
h e i g h t  t o  p l a c e  t h e  b e a r l n g  assembly. p l aced  on t h e  west  s ~ d e  o f  t h e  p i e r  cap,  and i n c ~ d e n t a l s  necessary t o  FIXED BEARIFG ASSEMBLY (PIER NO. 78  and PIER NO. 8 RAMP 22) 

C )  C o n s t r u c t i o n  A f t e r  t h e  'Rea r i ng  Suppo r t  B racke t "  has been place a t o t a l  o f  n ~ n e t e e n  (19 )  girders a t  P i e r  78 and P i e r  8  ramp 22 on I t e m  F i x e d  Bea r i ng  Assembly" s h a l l  c o n s i s t  o f  removing and 
p l aced ,  t h e  c o n t r a c t o r  s h a l l  v e r i f y  t h a t  t h e  b e a r i n g  arm of  t h e  b r a c k e t  temporary rvpports. r e p l a c ~ n g  t h e  e x i s t i n g  b e a r ~ n g  asse rnb l~es  on t h e  west  s ~ d e  o f  Pier 78 
1s l e v e l  Maximum t o l e r a n c e  s h a l l  be 1% If t h e  a r m  s l o p e  i s  g r e a t e r  ~h~  Jack,ng sequence s h a l l  bp ,n t h e  n l i rner ica l  sequence ~ n d l c a t e d  on and P i e r  8  Ramp 27 i n  accordance w i t h  t h e  Standard S p e c i f i c a t ~ o n s  and as 
t han  1P from a b s o l u t e  l e v e l  and o r  t h e  v e r t i c a l  d imension a t  c e n t e r l i n e  t h e  ~~~k~~~~  t h e  same number may be ~ a c k e d  I n  an) shown on t h e  p l ans  A l l  c o s t  o f  e l a s t o m ~ r i c  b e a r i n g  pads, b e a r i n g  
of  b e a r i n g  18 n o t  w i t h i n  8 "  o f  t h e  p l a n  d~ rnens lon  ( 10? " ) ,  t h e  "Beanng  b u t  Tacklngs with t h e  same number s h a l l  be completed p l a t e s ,  anchor  b o l t ? ,  n u t s ,  materials, l a b o r ,  and ! nc?den ta l s  ne tessa ry  
Suppor t  B racke t "  s h a l l  be r e f a b r i c a t e d  such t h a t  i t  f a l l s  w l t h i n  t h e  before beginning t h e  n e x t  jacklng number. A l l  girders s h a l l  be j acked  t o  r e p l a c e  t h e  e x i s t 7 n g  b e a n n g s  s h a l l  be i n c l u d e d  i n  t he  u n i t  p n c e  b i d  
a l l o w a b l e  t o l e rance .  REFER TO ADJUSTABLE HEIGHT BEARING ASSEMBLY NOTE a t  P i e r  7  Ramp 22. A d d ~ t ~ o n a l  l a c k ~ n g  may be r e q u i r e d  pe r  each "F i xed  Bea r i ng  Assembly". 
FOR MORE IHFORMATION. 

d )  H i g h  S t r e n g t h  B o l t s  H i g h  s t r e n g t h  A-325 s t e e l  b o l t s  s h a l l  be 
J a c k ~ n g  s h a l l  compensate f o r  any s e t t l e m e n t  wh i ch  has o c c u r r e d  on 

used for all f,eld and shop Unless noted or 
t h e  west  s i d e  of  P ~ e r  78 and P i e r  8  ramp 72. The c o n t r a c t o r  s h a l l  SHIM PLATE WELDS UNDER BEAMS (PIER 78, AND PIER 8  RAMP 22): 
o b t a i n  p r o f ~ l e  d a t a  ~n t h e  v i c ~ m t y  o f  t h e  e x p a n s ~ o n  j o ? n t .  I f  I n  o r d e r  t o  a l l o h  f o r  f u t u r e  grade ad jus tmen t s  and f o r  t h e  p lacement  
necessary,  Lhe beams s h a l l  be r a l s e d  t o  produce an even grade ac ross  t h e  of  t h e  new b e a r i n g  assembly  unde r  t h e  g i r d e r s ,  a d d i t i o n a l  j a c k i n g  may be 

H lgh  s t r e n q t h  b o l t s  s h a l l  be t i g h t e n e d  by  u s l n g  ' Tu rn -o f -Nu t "  ~ o ~ n t .  P r o f ~ l e  ad j us tmen t  and j ack3ng  c o s t  s h a l l  be i n c l u d e d  i n  t h e  r e q u i r e d  Crossbeams p l aced  d i r e c t l y  under  b n d g e  g ~ r d e r s  s h a l l  n o t  be 
method o r  by  means o f  ' " D l r e c t  Load I n d i c a t o r s " .  I he  " C a l i b r a t e d  Wrench" pr,ce b,d f o r  f a l s r r i o r k  and J a c k ~ n g .  wplded t o  t h ~  sh im p l a t e s  A l l  sh im p l a t e s  s h a l l  be welded t o  each 
method s h a l l  n o t  be used. T l gh ten i r l g  by  mPans o f  " D i r e c t  Load The c o n t r a c t o r  s h a l l  have t h e  o p t ~ o n  o f  u s i n g  used s t e e l  p rov i ded  o t h e r  and t o  t h e  v e r t l c a l  s u p p o r t i n g  member ~n  p l ace  t o  p r o v ~ d e  
Indicators" w l l l  b e  p e r m i t t e d ,  p rov i ded  an accu ra te  d 3 r e c t  measurement t h e  s e c t l o n s  meet o r  exceed t h e  member =,Ires shown on t h e  p l a n s  For  s t a b ~ l ~ t y  A l l  c o s t  o f  shm p l a t e  we lds  s h a l l  be l n c l u d e d  ~n t h e  p r l c e  
procedure con f i rms  t h a t  t h e  b o l t s  have been t i g h t e n e d  t o  a t t a i n  t h e  t h e  crossbeams t h e  C o n t r a c t o r  may use t h e  c ro i r beams  f r om  P ~ e r  81 a r  b i d  f o r  "Fa lsework and J a c k ~ n g "  
s p e c i f i e d  t ens i on .  d e s c n b e d  ~n "ITEMS OF WORK CARRIFD OVER FROM E-SAP-55(578)" o r  s h a l l  

Refer  t o  Spec la l  P r o v l s l o n  724-1 f o r  a d d l t l o n a l  r e q u ~ r e m e n t s  f o r  use used beams f r om  t h e  Norman I 35 M a ~ n t e n a n c e  Yard Beams w i l l  CONSTRUCTION SEQUENCE (PIFR 81)  
h ~ g h  s t r e n g t h  b o l t i n g  r e q u i r e  some m o d i f i c a t i o n  t o  meet t h e  span requ i r emen ts  needed f o r  t h e  The c o n t r a c t o r  s h a l l  r e p l a c e  t h e  ex7st1ng b e a r ~ n g  shoes on t h e  west  

e )  we ld i ng '  A l l  we ld i ng  f o r  s t r u c t u r a l  s t e e l  s h a l l  conform t o  t h e  crossbeams. The C o n t r a c t o r  may need t o  remove some o f  t h e  shear  side o f  p ~ e r  8 1  w ~ t h  new e l a s t o m ~ n c  b e a n n g  assembl ies zs shown on t h e  
BRIOGE WEIDING COOE ANSI/AASHTO/AWS 01.5 connec to r s  The R r ~ d g e  D i v i s i o n  w i l l  de te rm ine  l r h i c h  sec t i ons  w i l l  be p l a n s  A l l  c o s t  o f  r e p l a c ~ n g  t h e  e x p a n s ~ o n  b e a r ~ n g  shoes s h a l l  be 

No f i e l d  o r  shop we ld l ng  w i l l  be a l l owed  excep t  as shown on t h e  used. If ~n t h e  o p ~ n ~ o n  of  t h e  Eng lnee r  t h e  C o n t r a c t o r  damages one of  t h e  p r ~ c e  b ~ d  p e r  each "Expansion Bearing Assembly". 
these bpams w h i l e  t h e y  a r e  i n  h i s  possess i on ,  t h e  C o n t r a c t o r  c h a l l  

Me ta l  used I n  Shop o r  f i e l d  welds w i l l  n o t  be measured f o r  p r o v l d e  f u l l  compensat jon t o  t h ?  County  f o r  t h e  danaged beam P r l c e  b ~ d  
f o r  Fa lsework and Jack?ng  s h a l l  ~ n c l u d e  c o s t  o f  m o i l i f y ~ n g  and 

f )  I n s p e c t l o n  Pequl rements Rad iog raph i c  and Ultrasonic, o r  t r a n s p o r t i n g  these beams t o  t h e  p r o j e c t  s ~ t e  and removing t hese  beams 
Magn r t t c  P a r t ~ c l e  I n s p e c t i o n s  w ~ l l  be r e q u l r e d  as a p p r o p r i a t e  

g )  P a ~ n t i n g  A l l  d i s t u r b e d  e x ~ s t ~ n g  s t r u c t u r a l  s t e e l  and a l l  new 
and t r a n s p o r t ~ n g  them back t o  t he  Norman Yard. 

s t r u c t u r a l  s t e e l  s h a l l  be p a i n t e d  w l t h  a Red Lead Ready-t41xed Three ( 3 )  GENERAL NOTES 
Coat System" o r  an approved method. A l l  p a i n t ~ n g  s h a l l  be i n  accordance 
w i t h  t h e  1988 Standard S p e c i f i c a t ~ o n s .  A l l  c o s t  o f  p a ~ n t i n g  s h a l l  be 
l nc l uded  i n  t h e  p r l c e  b l d  p e r  I b  o f  s t r u c t u r a l  s t e e l  Temporary s t e e l  
used In Falsework s h a l l  n o t  be pa i n ted .  

h )  I n s p e c t i o n  Requirements Rad iog raph i c  and U l t r a s o n l r ,  o r  
Naqne t l c  P a r t ~ c l e  l n r p e c t l o n s  will bp r e q u ~ r e d  as appropriate 



P A Y  Q U A N T I T I E S  

R E P A I R  E X P .  HANGERS 

I T E M  D E S C R I P T I O N  U N I T  Q U A N T I T Y  

5 0 6 ( A l  STRUCTURAL S T E E I  L  B  7 7 , 1 8 0 . 0 0  

5 1 5  P E N E T R A T  WATER R E P E L L  S U R F . T R .  S . Y .  1 , 0 6 0 . 0 0  

5 2 0 ( C l S P  EPOXY R E S I N  ABOVE WATER GAL.  1 7 . 5 0  

6 4 0  F I E L D  O F F I C E  E A .  1 . 0 0  

6 4 1  M O B I L I Z A T I O N  L .  SUM 1 . 0 0  

9 0 0 . 4 1 S P  F I X E D  B E A R I N G  ASSEMBLY E A .  1 9 . 0 0  
-- 

9 0 0 . 4 2 S P  E X P A N S I O N  B E A R I N G  ASSEMBLY E A .  3 2  0 0  

9 0 0 . 5 1 S P  FALSEWORK AND J A C K I N G  L .SUM 
.- -. 

1 . 0 0  

9 0 0  7 3 S P  R E P A I R  C O N C R E l E  P I E R  E A  
- -- 

8 . 0 0  

1 C  CONTROL I 4 0  & E . K .  GAYLORD 

D E S C R I P T I O N  



YOOD BLOCK 

R 112' 1 6 x 3 -0 " ' 1  P L A N  -- 

A FOR PIER NO 8 JACKING SEQUENCE 

I SEE NOTE ON SHT 6 

E L E V A T I O N  
QUANTITIES 

ITEM NO ITEM UNIT TOTAL 
9 0 0  5 I S P  FALSEWORK A N D  JACKING L SUM I 0 0  JACK1 NG LOCATIONS AND FALSEWORK 
9 0 0  41SP FIXED BEARING ASSEMBLY EA 19 





JACKING STIFFENER 

JACKING BEAM STIFFENER DETAIL 

ex,st,ng beanng assembly on the w e s t  s ~ d e  o f  Pier 81 and the east s ~ d e  
o f  Pier 78. Ihe Contractor s h a l l  fo l low the fo l low ing  c o n s t r u c t ~ o n  
sequence' 

(1)  J a c k ~ n g  s h a l l  be done when the temperature i s  between 50- F 
and 70" F J a c k ~ n g  s h a l l  be r e s t r i c t e d  t o  off-peak t r a f f i c  
hours, such as Sunday morntngs. 

( 2 )  The Contractor sha l l  temporar i ly  remove the e x l s t l n g  
crossframes except fo r  the top member. 

(3)  The Contractor sha l l  b o l t  the jack lng  heam t o  the 72" p l a t e  
g l r d e r  as shown on the plans using the b o l t  holes from the 
crossframes and a l l  new A-490 b o l t s  and jack the g l r d e r  as 
shown on the  plans t o  take the load of f  the e x i s t i n g  expansion 
assembly. On the  ramp, a l l  three (3 )  g i rders  s h a l l  be Jacked 
simultaneously. Ihe reac t ion  1s approximately 70 tons per 
g ~ r d e r .  

G A L V A N I Z E D  ANCHOR BOLT DETAIL -- i s  recommended tha t  the Contractor to rch  the sole p l a t e  on 
( 4 )  ::I four s ides and remove the e x i s t ~ n g  beavlng assembly. I t  

may be necessary t o  to rch  the p i n t l e .  The anchor b o l t s  should 
be c u t  o f f  f l u s h  w i t h  the top o f  the p ~ e r  cap. 

(5 )  The Contractor s h a l l  clean the top of the pedestal as d ~ r e c t e d  

(No te  The d~stonce from the Jock~ng Polnt to the '$ of e x ~ s t ~ n g  Gfrder shall 
by the Engineer. Sandblast~ng may be requ i red  Concrete 
surfaces i n  the beanng  area sha l l  be ground w i t h  a carborundum 

not be more than 2'-0" for thls system 1 b n c k .  I n  the bear ing area, the bottom of the s tee l  g t r d e r  
s h a l l  be ground smooth. 

(6 )  The Contractor s h a l l  s l i d e  i n  the new bear ing assembly, re lease 
the Jacks, remove the Jacking assembly, d r i l l  3" holes fo r  the 
1-112" anchor b o l t s ,  and drop i n  the new anchor bo l t s .  The 
anchor p l a t e  extensions s h a l l  be welded t o  the anchor p la te .  

(71 The anchor b o l t s  s h a l l  be grouted i n  accordance w i t h  the 
standard anchor b o l t  note shown on Sheet 2 The anchor p la tes  
sha l l  be welded t o  the g l r d e r  and the crossframes restored i n  
accordance w i t h  t h e  plans using new A-325 bo l t s .  

(81 The anchor p la tes ,  anchor p l a t e  extensions. 314" d i a  A325 b o l t s  
& nuts, s h a l l  be painted i n  accordance w ~ t h  the  Standard 
Specifications. 

'If i t  IS necessary t o  jack more than one ( I )  inch, the Contractor 
s h a l l  be requ l red  t o  jack the g i rders  on both s ldes of the p i e r .  

PLAN The jacking sequence fo r  t h i s  operat ion sha l l  be obtained from the  
Bridge D ~ v i s ? o n .  I f  jack ing  i s  required on both s ~ d e s ,  the elevated 

JACKING BEAM DETAIL pier cap repa i r  s h a l l  be completed and have o b t a ~ n e d  a minimum 
strength of 3,000 p.s l .  p r i o r  t o  jack ing  both s ides as a safety 
precaution fo r  the falsework. 

The existing beanng  assembly sha l l  become the property o f  the 
Contractor and s h a l l  be removed from the p r o j e c t  site i n  accordance w i t h  
the  Standard Specifications. 

PLAN A l l  s t ruc tu ra l  s tee l  s h a l l  be A-36. Used s tee l  sha l l  no t  be a l loked  
except f o r  the jack ing  beam. 

QUANTITIES 

9 0 0 4 2  SP 6165  1 EXPANSION BEARING ASSEMBLY 1 EA 1 32 

9 The ~ a c k l r l g  of t h e  e n t e r z a r  g l r d ~ r s  s h a l l  be done from 
he I n s i d e  o n l y  and s h a l l  be lacked o n l y  under dead l o a d  In 

TYPICAL INTERIOR order  t o  accompl ish  this t r a f f l c  w l l l  have t o  be removed from 

BEAM the exterlor l a n e s  during  t h e  j a c k i n g  For f u r t h e r  details see 
Crafflc n o t e s  on S h e e t  No 3 

DETAIL OF JACKING BEAM PLACEMENT 

NOTE F o r  Cons t ruc t~on  Sequence a t  P le r  78 
r e f e r  to  S h e e t  No 2 

BEARING REPLACEMENT 

o f  Anchor Bol ts and Anchor 
E L E V A T I O N  P l a t e  3/4" 0 E x t e n s ~ o n s  A-325 Bol ts w ~ t h  all new 



2 - 1/4" COVER LAYERS 
8 - ((4" INNER LAYERS 

PIER MODIFICATION AND REPAIR I S  P 4 I D  
FOR PER EACH1'REPAIR CONCRETE P E I R ,  
THE QUANTITIES SHOWN ARE FOR ESTIMATION 



. 12 BVI #7x4'-6" 14 B v 1 # 7 x 4 ' - 6 "  

(SP AS SHOWN) I S P  A S  SHOWN) 
(EPOXY COATED) 

( S P A S  SHOWN) 
(EPOXY COATED) (EPOXY COATED) 

12 U1 # 7 x 1 3 ' - 4 " ~ ~  
IZ"CTRS ( IN  PAIRS) 
(EPOXY COATED) I 2  U I  # 7 x I 3 ' - 4 " A ~  

(EPOXY COATED) ~ ~ " C T R S  ( IN PAIRS) 
(EPOXY COATED) 

A L L  EXPOSED EDGES SHA,;L 
BE CHAMFERED A T  1 k2 

DETAIL OF TYPE I A CAP DETAIL OF TYPE I I A  CAP DETAIL OF TYPE l I L A  CAP . 

2 A 3 # 5 x 5 '  IO"(SP AS SHOWN) _ 2 A 3  BARS 
(EPOXY COATEO) 

A3#5x5'-10'' 

( S P A S  SHOWN) 
(EPOXY COATED) 

COLUMN CAP 
ELEVATION 

END VIEW 

PEDESTAL DETAIL 
U I C 7 x  13'-4" 



PLAN 

SIDE V l E W  

ALL 3-UNIT CONCRETE ANCHORS SHALL4 BE 

3/4" DlA x 9" LONG, EMBEDDED 6" INTO EXI$TING 
CONCRETE 

2 - 1/4" COVER LAYERS 
8 - 1/4" INNER LAYERS 

BEVELED ANCHOR L 
DETAIL 

SlDE VlEW 

. 
PlER NO 7 RAMP 2 2  

MODIFICATION PIER MODIFICATION 



2 FILLERP PLATES CLIT TO FIT 
1" DIA. tlDLES (TYP.) 

STIFFENER 

6'-8' 1 

DETAIL  OF BEARING SLIPPORT BRACKET 

PIER 77 AND 7 RAMP 22 

E I I S T I N G  PLATE 
- - 

SOP VIEW O F  SECTION B-B 

SECT ION B-B 
PIER 77 OND 7 RAMP 22 



2-9/~6" FILLER PLATES CUT 

EXISTING GIRDER 

PIN DETAIL 
TOP V IEW OF S E C T I O N  B-B 

SAt7FALE- SHALL CONFORM 

EXISTING GIRDER - 
,/ WF 33 x 130 

I" DIA BOLTS ( T y a t  

LANGE PLATES BE WITHIN t 1% -- - 
'-2:' I" e- 8" 

A D J U S T A B L E  HEIGHT B R N G .  
REFER T O  N O T E S  ON 
SHT NO. 2 

DETAIL OF BEARING SUPPORT BRACKET 

OR MISC. DETAILS SEE SHEET NO. 12 

, 

EXISTING GIRDER 

SECTION 0-0 
2-%" COVER LAYERS PIER 82 -- 
11-3/8" INNER LAYERS 

12-14 GA. LAMINATES 

PAD VULCANIZED TO TOP & BOTTOM 
ANCHOR PLATES 

DETAIL OF BEARING 
SUPPORTBRACKET 

BERRING PAD 8 ANCHOR PLATE 
DETAIL FOR PIER 82 



2%" x 8" SLOTS (IYP.) 

TOP V I E W  OF SECTlClN FI-4 

,, TAPFREO PLATE 

Head of%" dla. bo -. - 

4-3" dm. A325 bolt 

. ITYP.) 

TION SYSTEM 

21" long (typ.1 
8" mxn. threads 

f r o m  end 

1 CENTER LINE GIRDER - 
4- 

SECTION A - A  

MISCELLANEOUS DETAILS  

-m__L-----"----- 

ADJUSTABLE HEIGHT 
BEARING ASSEMBLY 

. 

FOR LOWER UNl1 WELDING 

/~SYMBOLSSEESECTIDNA-A 

. 
\., FLANGE p 1'-2" x 1" 
L--- 

SECTION C-C 



,, K Y-9'. X X  2,-3" 

WT 10.5 x 22 r 4 ' - 1 0 ,  

SECTION A-A 



CHANGE - I N  - PLANS 



PLAN 

ELEVATION 

TRAFFIC OPERATIONS GENERAL CONSTRUCTIPN NOTES 

DUE TO THE TEUPORARY NATURE OF CONSTRUCTION SIGNING, FOOTINGS 
WILL HAVE NO REINFORCING STEEL 

ALL SIGNS SHALL BE CONSTRUCTED TO UEET THE CURRENT OKLAHOMA 
DEPARTMENT OF TRANSPORTATION STANDARD SPFCIFICATIONS 

B R I M  KITES 

SPECIFICATIONS. ONE (1) WING BARRICADE SHALL BE SET ON EACH SIDE OF THE ROADWAY 
2 5 0 '  IN ADVANCE OF THE FIRST ADVANCE WARNING SIGN IN EACH ADVANCE A l l  c o n s t r u c t i o n  and m a t e r i a l s  s h a l l  be i n  accordance w i t h  t he  1988 
WARNING SERIES Oklahoma Standard Spec, f icat lons f o r  Highway Cons t ruc t i on  and Specia l  

THE CONTRACTOR SHALL REPAIR OR REPLACE ANY NEW OR EXISTING SIGNS 
Prov,sions (See Proposal f o r  Specia l  P rov i s ions ) .  

O f f  Ramp from 1-40 WHICH ARE DAMAGED DUE TO HIS NEGLIGENCE OR CARELESS HANDLING 
DURING THE CONSTRUCTION OF THIS PROJECT. THIS SHALL BE DONE AT 'Fa lsework and Jacking" s h a l l  i nc lude  a l l  e x c a v a t ~ o n ,  b a c k f ~ l l ~ n g  of 
THE CONTRACTORS EXPENSE excavated "o ld,  metal  s t rapp ing ,  s t r u c t u r a l  s t e e l ,  t imber,  jacks,  welds, 

l abo r ,  m a t e n a l s  and ~ n c ~ d e n t a l s  necessary t o  complete beam r e p a i r .  A l l  
TRAFFIC CONDITIONS MAY NECESSITATE CHANGES IN THE USE AND/OR 
UANTITIES OF THE TRAFFIC CONTROL DEVICES AS SBOWN IN THE PLANS 

"Falqework and J a c k ~ n g "  s h a l l  be i nc luded  I n  t he  p r ~ c e  b i d  f o r  "Beam 

8~ IN THE STANDARDS ANY SUCH CHANGES ARE SUBJECT To THE APPROVAL Repair"  
OF THE ENGINEER 

The Con t rac to r  s h a l l  have the  o p t i o n  of us ing  used s t e e l  p r o v ~ d e d  
ANY OXISTING SIGNING CURRENTLY IN PLACE WHICH IS IN CONFLICT t he  sec t l ons  meet o r  exceed member s ~ z e s  shown on the  plans. 
WITH THE INDICATED CONSTRUCTION SIGNING AS SHOWN THE PLANS OR - - -  ON THE T.C D. STANDARD DRAWINGS SHALL BE EITHER COVERED DA 
REMOVED AND STORED FOR THE DURA~ION OF THE PROJECT THESE SIGNS The m a t e r i a l s  used f o r  t he  Falsework s h a l l  remain the  p rope r t y  of 
SHALL BE EITHER UNCOVERED OR RE INSTALLED. BY THE CONTRACTOR, UPON t he  Con t rac to r  a f t e r  t he  r e p a i r  i s  completed 

 sf Bound 1-40 COMPLETION OF THE PROJECT COST OF THIS WORK TO BE INCLUDED IN 
OTHER ITEHS OF WORK S t r u c t u r a l  S tee l  requirements s h a l l  be w a ~ v e d  f o r  t h e  falsework 

ALL CHANNELIZING DEVICES INITIALLY PROVIDED ON THIS PROJECT SHALL 
assemblies 

BE EITllER NEW OR IN LIKE NEW CONDITION AND SHALL BE APPROVED FOR 
USE ON THIS PROJECT BY THE ENGINEER Carefu l  a t t e n t i o n  s h a l l  be taken l o  i nsu re  t h a t  t he  column sec t i ons  

of t he  fa lsework assembl ies a re  v e r t ~ c a l .  

THIS PROJECT SIIALI. BE CONSTRUCTED WITHOUT CLOSING TRAFFIC ON The l o c a t i o n  of  t h e  P i e r  crossbeam s t i f f e n e r  p l a t e s  s h a l l  be 
CROSS STREETS A MINIMUM OF ONE LANE IN EACH DIRECTION SHALL d e t e n n e d  a f t e r  t he  column sec t i ons  of  t h e  fa lsework assembl7es a r e  
BE UAINTAINED AT ALL TIMES erected.  

EXISTING ROADWAY SHALL REMAIN OPEN DURING CONSTRUCTION THE Metal s t r a p p ~ n g  o r  approved a l t e r n a t e  s h a l l  be wrapped around the  CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER BARRICADES LIGHTS 
AND SIGNING WITHIN THE LIMITS OF CONSTRUCTION ALL C~NSTRUCT~ON column a minimum of t h ree  ( 3 )  double wraps as approved by the  Engineer 
SIGNING WILL BE DONE ACCORDING TO STANDARDS SET FORTH IN THE The minimum s i z e  of  metal  s t r a p s  s h a l l  be two (2 )  inches. 
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES, 1987 EDITION", AND 
AS SHOWN ON TCD STANDARD DRAWINGS Cdre s h a l l  be taken t o  avo id  ove r tens ion ing  the s t raps  a t  t h e  column 

falsework assembly. Small t imber  spacers may be used. if necessary. 

A f t e r  t he  Con t rac to r  has excavated t o  expose the top  of t h e  f o o t ~ n g ,  
the area where the  s o l e  p l a t e  IS t o  be p laced s h a l l  be sandblasted and 

PRE CAST CONCRETE MEDIAN SHALL BE USED TO REDUCE THE EASTBOUND TRAFFIC ground w ~ t h  carborundum b r i c k  be fo re  placement o f  the p i l i n g  s o l e  
ON RENO TO ONE (1) LANE THE BARRJFR IS IYTENDED TO PROI'ECT THE FALSE p la tes .  If l e v e l i n g  i s  necessary, t h i s  s h a l l  be achieved w i t h  s h ~ m  
WORK IN PLACE UNDER I 4 0  A MINIUUM OF 12 0 '  SHALL BE ALLOWED FOR p la tes  (plywood may be used as d ~ r e c t e d  by t h e  Engineer)  L e v e l ~ n g  
THROUGH TRAFFIC ON RENO EASlBOUND s h a l l  be done before metal  s t raps  a re  wrapped a t  t he  t h i r d  p o i n t  of  t he  

IN THE CLOSURE OF THE RIGHT EASTBOUND LANE, CARE WILL BE TAkEN NOT TO columns. A l l  cos t  of  bea r ing  shims s h a l l  be i nc luded  I n  "Falsework and 
RESTRICT TRAFFIC ON ANY CROSS STREETS. Jacking" 

The Jacks s h a l l  be p laced  d i r e c t l y  under t he  web of t he  crossbeam. 

TRAFFIC OPERATIONS PAY OUANTITY NOTES 
J a c k ~ n g  s h a l l  be done concu r ren t l y  a t  both fa lsework assemblies. 

Jackinc s h a l l  s top  when the  crossbean has been I l f t e d  
aPProxlmately 118" o f f  of t he  e x i s t i n g  shoe. 

A l l  t r a f f i c  q u a n t ~ t l e s  s h a l l  be i nc luded  ~n the  Lump Sum p n c e  b l d  
f o r  'Ream R e p a ~ r "  To ta l  r e q u ~ r e d  l a c k ~ n g  f o r c e  7s app rox~mate l y  200 tons. 

@ The contmctor  sho l l  sow o f f  ( D o  No1 Torch  Cut) a 2 1/2" x 2 k2"(mm ) 
The20C '  of  Concrete Med~an  B a r n e r  w ~ l l  be supp l i ed  by the  p lece  of I he  T o p  Flange a t  the e n d  of the domoged p e r  beom T h e  sample 

D ~ v i s i o n .  The Con t rac to r  s h a l l  unload, s ~ t ,  remove, and re load  the  IS needed by  the Deportment  for  a c h ~ r p y  V-notch tes t  See sheet n o  15 for deloll 
Concrete Med~an b a r n e r s  and the  c o s t  s h a l l  be ~ n c l u d e d  ~n t he  p n c e  b ~ d  
f o r  "Beam Repa~r " .  Pa] I t em 'Beam Repair"  s h a l l  i nc lude  a l l  cos ts  o f  preheat ing,  

removing cracked metal ,  we ld ing  f lange,  spot  p a i n t i n g  of  the af fected 
area and a d d i t ~ o n a l  s t i f f e n e r  p la tes ,  and l abo r ,  ma te r i a l s ,  and 
i n c i d e n t a l s  necessary t o  complete crack r e p a l r  and "Falsework and 

Dur ing the r e p a i r  work, t he  r i g h t  lane of eastbound 1-40 s h a l l  b~ Jacking" 

c losed t o  t r a f f i c  
Pa rn t l ng  and p repa ra t i on  s h a l l  be done i n  accordance w i t h  Sect lons 

VERIFICATION OF EXISTING CONDITIONS 506 04(d) and 730 04 (c )  of  the 1988 Oklahoma Standard S p e c ~ f i c a t i o n s  f o r  
A l l  d imens~ons  of  t he  e x l s t i n g  b r i dge  components showr on the  Plans Hlghway Cons t ruc t i on .  

a re  approximate Ihe Con t rac to r  s h a l l  v e r i f y  a l l  dimensions necessary 
t o  connect  t he  new m a t e n a l  and s h a l l  be s o l e l y  r e s p o n s ~ b l e  f o r  t he  Primers meet ing SSPC s p e c l f i c a t ~ o n s  f o r  p a ~ n t  P I 1  may be s u b s t ~ t u t e d  
accuracy the reo f  f o r  red  l ead  and bas?c l ead  s ~ l ~ c o  chromate pr imers.  

B ~ d d e r s  w ~ l l  f u l l y  ~ n f o r m  themselves o f  the na tu re  o' the work and 
c o n d i t ~ o r ,  under which ~t w ~ l l  be performed The Con t rac to r  s h a l l  adopt The beam s h a l l  be s u f f l c ~ e n t l y  heated before w e l d ~ n g  r e p a j r  s h a l l  
methods cons i s ten t  w i t h  good c o n s t r u c t ~ o n  p r a c t i c e  and s h a l l  take a l l  begin. A l l  cracked metal  s h a l l  be removed tho rough ly  The removal o f  
necessarv precautions t o  p reven t  damage t o  t h e  e x i s t i n g  b r i dge  o r  crack s h a l l  extend the  e n t i r e  w i d t h  of  t he  f lange t o  ~ n s u r e  complete 
attachments Any damage t o  the e x i s t i n g  b r tdge  s t r u c t u r e  o r  roadway due removal nf i n s u f f i c ~ e n t  metal .  A l l  hea t i ng  of  beam, removal o f  unsound 
t o  the Con t rac to r  s  n e g l ~ g e n c e  s h a l l  be repa7red a t  the Con t rac to r ' s  metal  and we ld inq  s h a l l  conform t o  the B n d g e  We ld~ng  Code 
expense, t o  the s a t ~ s f a c t ~ o n  o f  t h e  Eng~neer  ANSI/AASHTO/AWS D l  5 ( i n c l u d i n g  curi-ent r e v ~ s l o n s )  Also,  w e l d ~ n g  s h a l l  

confonn t o  t he  1988 Oklahoma Standard S p e c ? f ~ c a t i o n s  f o r  H~ghway 
Cans t ruc t i on  except  t h a t  t he  references t o  AWS D l  1 w i l l  be rep laced  by  
ANSI/AASHTO/AWS 01.5. 

INSPECTION REQUIREMENTS. 
Rad?ographic and U l t r a s o n i c  o r  M a g n e t ~ c  P a r t ~ c l e  Inspectyon w ~ l l  be 

requ i red  f o r  t he  r e p a i r  weld on the beam. 

See Zf/e Sheet for f equ / red  Traffic sfd2 
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LOCATION OF CONSTRUCTION 
AND GENERAL NOTES 



PLAN VlEW 

SECTION C-C 
JACKING ASSEMBLY 

Nobe: Jack~n sha// sfop when fhe crossbeam has 
bet?, j f f e d  approxirnsfe/y qg' o f f  of fhe errsf,n9 

73 o r  P-HP/Z*53 9 3"O"Yc 

2-HP/t'W53 8 3'-O1'C/c 

1 2 x 5 3 ~  8'-0" 

Opfiona/ -&3xlZ 

SECTION B - B  

7he sand confalnrnenf box &a// be consfrucfed and 
braced fo fhe safisfacf/on o f  fhe enyneer. 

SECTION A-A Conf~nuows fa/seiuork welds may be rep/aced by 
ELEVATION VIEW OF DAMAGED ~nierrni+fanf welds sf fhe d/screflon o f  the enymeer. 

PIER BEAM 

Uofe : A// rue/ds ~ h a / /  be //4" f7lL.f u/e/ds 
un/ess ofherwlse shown or  nofed 
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Pennsylvania Department of Transportation 

Design drawings – catcher beam system. 








