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February 20, 2003

Mr. Jeff Lechak, P.E. 

Ohio Department of Transportation - District 12

5500 Transportation Blvd.

Garfield Heights, Ohio 44125

Re:
Agreement No. 9862


PID No. 21390


Project No. CUY-6-1456


2002 Annual Bridge Inspection


Veterans Memorial Bridge 

Dear Mr. Lechak:

Submitted herewith are five (5) copies of the 2002 Bridge Inspection Letter Report with copies of the BR-86 inspection form and the Lake Erie Diving, Inc. Underwater Bridge Inspection Report for Bridge No. CUY-6-1499 (Old 1499), also known as the Veterans Memorial Bridge.  Also submitted are three (3) CDs containing the electronic files of the 2000 In-Depth Report, and the 2001 and 2002 Routine Inspection Reports.

PROCEDURE

The Veterans Memorial (Detroit-Superior) Bridge was inspected by HNTB personnel between July 29th and November 14th, 2002.  Inspectors were William Vermes, P.E. (Project Engineer) and Noemy Roman, EIT.  Climbing techniques were utilized for the visual inspection of the steel arch in Span 4 both above the upper deck and below the lower deck.  A snooper and manlift were used to provide access to the remaining areas of the main steel span and the concrete approach spans.  The visual inspection also included the East and West Stations, Tunnels and Cellular Construction of Spans 1A, 1B and East Abutment.

INSPECTION FINDINGS

The 2002 Routine Inspection found several changes from the 2000 In-depth Inspection and 2001 Routine Inspection.  These findings and comments subsequent to the 2000 In-depth Inspection Report are organized by location, and then listed in relative order of importance.  These comments are as follows:

Concrete Approach Spans

· In general, the concrete approach spans below the lower deck show early signs of progressive concrete corrosion following the 1995-97 rehabilitation.  Primarily, this deterioration is indicated by the following conditions:

1. Random corner cracks to the arch ribs (Photo 1).

2. Delaminations and cracking to 31 lower deck corbels (Photo 2)

3. Increasing exterior rust staining to pier shafts due to corrosion of unexposed rebar. (Photo 3) 

Regarding Item No. 3, close inspection of the rust stain sources indicates that no metal from reinforcing steel or shotcrete anchors are near the concrete surface.  Therefore, the likely cause of the advancing rust staining is the continued electro-chemical reaction causing internal reinforcement corrosion. This corrosion will likely continue to advance.

· In Span 11, several upper deck sliding bearing plates for the upper deck joint have slid out of position due the friction between the Span 11 deck slab and the upper deck floor beams (Photo 4).

· In Span 3, Upper Deck Column NI 13 was replaced above the upper deck rail in 1996. The west face of the new column section is now delaminated (Photo 5).  Considering that this concrete is less than six years old and has not been exposed to chlorides, it is likely this deterioration is due to corrosion of the original rebar that remain as dowels in the new section.

· The new lower deck corbel at Span 6, NE 15 was severely cracked vertically (Photo 6).  This represented a hazard to the public below.  Traffic below was stopped, and the loose concrete was removed.  The probable cause of this spall was insufficient bond breaker between the lower deck shaft and corbel.

· A Cuyahoga County work crew chipped loose concrete from Upper Deck Column NE 12 in Span 12 which was constructed during the 1995 rehabilitation.   The depth of this removed section is to the northwest corner rebar.  Additionally, the corbel has a vertical crack.  The cause of the spall and crack is insufficient bond breaker between the upper deck shaft and column.   

· The South Bay lower deck in Span 1B was cleared of stones and dirt to reveal spalls up 3″ deep over approximately 60% of the total deck area.  From below, very little deterioration was observed to the underside of this slab.  

Main Steel Superstructure

· During the 1995-97 rehabilitation, the lacing channels on the lower chord of the Span 4 were not aggressively replaced.  Approximately 60 lacing channels between L0 and L8, and L0( and L8(, as well as several stay plates to main diagonals and scattered truss lacing bars, are holed through or have developed significant pack rust between these carbon steel elements and the load bearing nickel steel components underneath (Photo 7).  This deterioration is not significant to the load capacity of Span 4, however these components represent the initial locations where the paint system is failing and contribute to gradual section loss of the load bearing components of the main truss members.

· In Span 4, water and runoff is continuing to pass through the upper deck at hanger and arch locations.  The previously noted corrosion and paint deterioration to steel elements below has continued to grow.  (Photo 8). 

· In Span 4, all four cast steel bearing shoes maintain concrete debris and steel shotblast material in the interior bearing chambers (Photo 9).  Additionally, these interior steel surfaces are generally unpainted and are corroding.  No significant loss was noted to these bearing shoes.

· Two 7/8″ diameter bolts were installed and wrench-tightened in the open holes in Post North U0 L0 (Photo 10).  Additionally, areas of bare steel on Span 4 were coated with a brown primer to provide some corrosion protection.

· At North L0( and South L0(, both south cover plates for the bearing hinge pin are cracked due to pack rust under these cover plates.  These cracks are in addition to the south cover plate at South L0( that has been cracked for over 20 years.  

Stations and Tunnels

· In the West Station, several columns and stringers have significantly spalled due to continuing concrete corrosion (Photo 11).  The members listed in the following table have the most significant corrosion with deterioration to approximately 50% of surface areas.  (Most repairs to the West Station columns were not performed during the 1995-97 rehabilitation.)  

Line A
Line C
Line D

Col. 12
Col. 24
Col. 21

Col.14
Stringer 24-25
Col. 22

Col. 15



Col. 16



Col.17



Col. 21



Heavily Deteriorated Superstructure Members, West Station

· In the East Abutment cellular construction, the first bottom mat of rebar to Lower Deck Floor Beams 1 and 2 is exposed (Photo 12).  

· Despite the new roof slab and waterproofing placed over the Detroit Avenue Tunnel, some infiltration and efflorescence is present near the roof joints.  The 1996 roof slab placed over the original roof is designed to carry traffic above if the lower slab was completely removed.

· The ponding water on the Lower Deck level of the East Station has increased since the 1995-97 rehabilitation.  Currently, the water is present the entire width of the station area, from Column Lines 18 to 26, with a maximum water depth of 13 inches.  The estimated volume of water is 20,000 gallons.  In the 1980s and early 1990s, some water was present in this area.  Then, the source was water infiltration through the North Wall, likely due to a leaking water line, and a broken horizontal drainpipe leading from an upper deck scupper.  Currently, the only evident source of water is a scupper and drainpipe that are currently being installed near Column SE 22. 

· The West Station pedestrian tunnel has refilled with water several feet deep.  Water was present during the 2000 inspection, but was removed prior to the 2001 inspection.  The East Station pedestrian tunnel is still nearly completely filled with water.  This water has been present since the 1995-97 rehabilitation.

General

· The Cuyahoga County Engineers Office has added chain link fence with barbed wire around Span 1 and Piers 1, 2, and 3 (Photo 13).  However, at least one homeless person had continued to gain access and set up home on the bearing pedestal at North L0 (at Pier 3) despite persuasion to relocate. 

· As noted in the 2001 inspection, the embankment under Span 3 was slipping into the Cuyahoga River.  Current observations suggest this slope failure is continuing (Photo 14).  Neither Cuyahoga County nor the State of Ohio owns this property.

· The access door to the cellular construction behind the East Abutment has been missing.  With the recent clearing of land adjacent to the south elevation of the East Station, an open steel frame has been welded over this entrance.

· Piers 11 and 12 contain chambers within the interior lower deck shafts (Photo 15).  Though these chambers are not readily accessible, they have been a good habitat for pigeons, resulting in piles of pigeon manure.  This manure may eventually cause deterioration to the concrete. 

· Debris is piling up below the utility ducts in both the south bay and station areas due to the continued seepage of deck water through the manhole covers.  

· The building adjacent to the south face of Pier 12 and Span 13 has been demolished and public parking is now present along and south of Pier 12.   

If there are any questions or comments regarding this report, please do not hesitate to call.

Respectfully yours,

HNTB Ohio, Inc.

William J. Vermes, P.E.

Enclosure
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Photo 3 – Typical External rust Stains 


     from Internal Rebar Corrosion
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Photo 4 – Typical Slipped Bearing Plate, Pier 11





Photo 2 – Cracks to Lower Deck Corbel





Photo 1 - Pier 12 Northwest corner 


                 spalled and cracked 
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Photo 5 – Delamination to Upper Deck 


                 Column NI 13, Span 3





Photo 6 – Deep Crack to Lower Deck Corbel 


                 North 15, Span 6, Before Removal





Photo 8 – Light Corrosion and Salt Deposit at South L4





Photo 7 – Typical Corrosion Hole and Pack Rust Between Lacing Steel and 


                 Nickel Steel Web (Note Primer Added for Protection)





Photo 9 – Typical Debris and Corrosion 


     Inside Bearing Shoe, North L0 





Photo 10 – New Bolts Installed, 


      Post North U0L0





Photo 11 – Spalls to Column A12, 


       West Station 





Photo 12 – Spalls to Lower Deck Floor 


                   Beams, East Station





Photo 13 – New Security Fence, Pier 2





Photo 14 – Continued Slope Failure below Span 3





Photo 15 – Pigeon Manure in Open Pier 


                   Shaft Chamber, Pier 12 
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