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I. INTRODUCTION
In accordance with Engineering Agreement No. 14374 Task order 04-4 for the in-depth inspection of fracture critical bridge members dated November 30, 2007, HNTB has completed the inspection of the steel box girder pier cap on Bridge No. STA-30-1505 in Stark County, Ohio.  The results of the in-depth inspection including recommendations for retrofitting of fatigue prone details have been provided in this report. 

The structure is a six lane bridge carrying US30 over Cleveland Avenue. At pier 2, a steel box girder supports the bridge superstructure over Cleveland Avenue. Photo 1 is an elevation view of the structure and Photo 2 is a general view of the steel box girder pier cap at pier 2.

The inspection performed on May 5 and 6, 2008 was a hands on inspection of all exterior and interior surfaces of the box girder. Access to the exterior surfaces of the steel box girder was gained by manlift. The interior of the box girder was inspected using flashlights and access obtained by the existing hinged access hatch located on the south end of the steel pier cap.
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Photo 1 – Elevation view of STA-30-1505
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Photo 2 – General view of steel box girder pier cap 

II. BOX GIRDER

The steel pier cap is a welded steel box girder that is 125’-6” long, 5’-0” wide and the depth varies from 11’-0” to 11’-7 1/2”. (Photo 3) There are fifteen lines of longitudinal girders that bear on the top of the box girder. The steel box girder provides an intermediate support for the entire superstructure and is fracture critical. Structural details of the box girder including longitudinal girder/box girder intersects are contained herein as Exhibit 2.
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Photo 3 – Steel box girder at pier 2
III. FRACTURE CRITICAL MEMBER LOCATIONS

The box girder spans between two pier columns and cantilevers out about 20’ beyond the north pier column.  As a result of this span configuration, the tension zones of the box girder are approximately located as follows and are shown in Exhibit 3.  
1. The first zone is along the upper section of the box girder (top flange and upper half of the webs) from the northern end of the box girder to about longitudinal girder D.

2. The second zone is along the lower section of the box girder (bottom flange and lower half of the webs) from the longitudinal girder D to the southern end of the pier cap.
These zones presented the primary area for the fractural critical inspection, in addition to some areas that were identified as fatigue prone details and are discussed in Section V. 
IV. GENERAL INSPECTION OBSERVATIONS AND RECOMMENDATIONS

The steel box girder pier cap was observed to be in good condition except for some minor deterioration on the interior of the box girder as listed below:

1. There was a gap observed between longitudinal girder A’s shim plate and the pier caps top flange. (Photo 4) The bolts appeared to be tight and no movement was observed. This should be monitored in the future inspections to see if any vertical deflection of the longitudinal girder is observed.
2. On the bottom flange of the box girder there were three bolts that had been sheared off from an over height load. The bolts were for the connection of the diaphragm, at longitudinal girder H, to the bottom flange of the box girder. (Photo 5) See section C-C of the original pier cap drawings for the detail of the connection between the diaphragm and bottom flange of the box girder. These bolts should be replaced during the next scheduled maintenance operation.
3. There was minor pack rust and section loss observed throughout the interior of the box girder, located primarily along the length of the 6 x 3/8 plates bolted to the bottom flange of the box girder at the longitudinal beam locations. (Photo 6) These areas should be cleaned and painted. 

4. At various locations throughout the box girder it was observed that drift pins were installed in place of bolts for the connection of the longitudinal girder to the top of the pier cap. (See Photo 7 and 8 and Appendix B for locations) No action required.
5. There was a ladder located inside of the box girder, assumed from the original construction, for use in future inspections and or maintenance. (Photo 9) No action required.
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Photo 4 – Gap between shim plate at Longitudinal Girder A
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Photo 5 – Missing bolts at Longitudinal Girder H
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Photo 6 – Typical deterioration along 6 x 3/8 plate
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Photo 7 – Typical photo of where a drift pin had been installed

(Interior of box girder)
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Photo 8 – Typical photo of where a drift pin had been installed

(Exterior of box girder)

[image: image9.jpg]



Photo 9 – Existing Ladder located inside of pier cap

V. FATIGUE PRONE DETAILS

Review of the existing box girder plans and details identified several fatigue prone details that needed to be inspected. These fatigue details were inspected for evidence of distress or any observed cracking.  The inspection revealed no issues at all locations. The most critical of these fatigue prone details are described below and the locations of these details are documented in Exhibit 3.  

Fatigue Prone Detail # 1

The ends of the upper and lower longitudinal stiffeners located between the transverse stiffeners or diaphragms, when located in tension and stress reversal areas, are classified as fatigue sensitive stress Category E and should be addressed. (Photo 10)
Possible Retrofit
The retrofit of the upper and lower longitudinal stiffeners would involve drilling holes, flame cutting, and grinding weld ends smooth. A possible retrofit of the upper and lower longitudinal stiffeners for the box girder is shown in Exhibit 4. There was no evidence of  distress and/or cracking at these locations, therefore a retrofit for this longitudinal stiffeners is not recommended at this time but should be an area of interest in future inspections.  
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Photo 10 – End of Longitudinal Stiffener at Diaphragm
(Upper stiffener shown)
Fatigue Prone Detail # 2
The ends of the fillet weld for the connection of the bearing stiffener plate to the top flange of the box girder is classified as fatigue Category D or E depending on the length of the fillet weld at these locations. (Photo 11) This only applies to areas were the top flange is in tension. 
 Possible Retrofit

The retrofit of the bearing stiffener at the longitudinal girder diaphragm would involve bolting angles to the top flange and the bearing stiffener on both sides at each stiffener located within the tension zones for the pier cap. This possible retrofit could be very expensive to perform because it would involve grinding welds and drilling holes in the top flange of the pier cap were the longitudinal grinders are bearing, which could require that the superstructure be removed. There was no evidence of  distress and/or cracking at these locations, therefore a retrofit for this longitudinal stiffeners is not recommended at this time but should be an area of interest in future inspections.  

[image: image11.jpg]o
=
&,
Z
22|
=
A





Photo 11 – Bearing Stiffener at longitudinal girder diaphragm

VI. SUMMARY OF RETROFIT RECOMMENDATIONS
In summary, possible retrofit procedures are shown for retrofitting both fatigue prone details identified on this structure. In general, Detail #1 and Detail #2 may or may not be a problem depending on the stress ranges at their locations.  The scope of our inspection did not include any calculations or field measurements related to the actual stress levels at the fatigue prone detail locations. It must be determined by stress calculations and measurements whether these details have exceeded their remaining fatigue life before performing further retrofit procedures.  However, it should be noted that our inspection has revealed that no deficiencies or cracks were observed on these fatigue prone details or any other details not mentioned above. 

In conclusion, HNTB recommends that stress calculations and appropriate retrofit details be further investigated and developed in order to extend the life of the structure and eliminate the fatigue prone details.
Appendix A 
(Original Site Plan)

Appendix B 
(Sketch of Inspection Findings)
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