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2006 Annual Inspection of the Detroit- Superior Bridge

District 12 Bridge Department

CUY-6-1456

SFN 1800930

[image: image2.jpg]Laihoils i)





DECK
The floor of the west station and subway tunnels is in fair condition. There are large mottled areas, cracks with stalactites, spalls and delaminated areas. The upper level deck floor is 1-5% deteriorated.
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Photo 1: Floor of West Station between column rows C and D at column lines 29 and 31.

The upper level wearing surface is <1% deteriorated. There is a 1 sf spall in the eastbound #3 lane by the crash attenuator. The lower deck wearing surface in the south bay of Span 1B has deteriorated down to the top mat of reinforcing steel with 360 degree exposure in several locations.
Elastomeric strip seal glands do not extend to the end of the joint armor at Piers 5, 6, 7, 8, 9, 11, 12 and the East Abutment. This allows water to run down the pier.
DECK
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Photo 2: South sidewalk overhang at Pier 7. Strip seal does not extend to end of joint armor.
DRAINAGE

The drainage is in fair condition. Drains under the north sidewalk empty onto the lower deck and stain the underside of the floor (Photo 3).
There is a hole in the first elbow below the lower deck of the downspouts on the north side of Pier 10 and the north side of the East Abutment. Drainage escapes and runs down the substructure concrete (Photo 4).
The catch basin cover near the parking lot in Span 6 has been knocked out of place.
Holes in the utility manhole covers that access corrugated metal utility chambers suspended above the lower deck allow water to run down onto the lower deck.
The lower portions of the cellular east abutment, the east station and the stairwells in the west station are filled with standing water. Water can be seen squirting from weep holes in the breastwall of the east abutment (Photo 6).
Openings in the upper level deck for structural steel members allow drainage to run down onto hangar pins and floor beam connections (Photo 5).
DECK
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Photo 3: Typical water staining of upper level floor at drains for utility in north sidewalk.
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Photo 4: Staining from hole in downspout elbow just below lower level deck at the East Abutment.

DECK
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Photo 5: Typical hangar pin and floor beam connection under opening in upper level deck during rain.
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Photo 6: Water leaking thru weep hole in East Abutment breastwall.
Superstructure - concrete
The jack-arch beams which support the West Station, East Station and subway tunnels are in fair condition. Deterioration in the form of cracks, delaminations and spalls with exposed reinforcement were observed.
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Photo 7: Jack-arch beam between columns B18 and B19 in the West Station.

The concrete upper and lower deck floor beams are in good condition with the exception of Floor Beams 1 and 2 in the cellular East Abutment (Photo 8).

The lower deck arch columns and upper deck jack arch columns are in good condition. The top of Column 12 in the north exterior row of Span 12 is spalled (Photo 9).
The upper deck jack-arches are in good condition. There are honeycomb type voids at the base of a few arches such as Column 2 in the north exterior row of Span 2.
The arches are in good condition. There are areas of shrinkage type cracking and delaminations (Photos 10 and 11). There are large delaminated areas over West/Mervin Street on the north exterior, south exterior and south interior arches of Span 6.
Superstructure - concrete
 [image: image10.jpg]



Photo 8: Floor Beams 1 and 2 in the north bay inside the cellular East Abutment.
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Photo 9: Column 12 in the north exterior row of Span 12. Note the epoxy coated rebar.
Superstructure – concrete
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Photo 10: North exterior arch of Span 9 between Columns 2 and 4. Note the delaminations along the

interior upper edge of the arch.
Superstructure – concrete
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Photo 11: Map cracking on the underside of the north exterior arch in Span 10.
Superstructure – steel

The top chord is in good condition. The lower chord is in fair condition with rusted section loss, pack rust and a few channels with rust thru holes.
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Photo 12: Lower chord gusset connection on the north truss at L2’. Note section loss and welded repair.
Verticals and diagonals above the upper deck are in good condition. Below the upper deck rust section loss and pack rust were noted with rusted thru holes in some lacing and stay plates (Photos 13 and 14). Bolted repairs are numerous below the upper deck. Section loss in a narrow band is common to gusset plates along lower chord connections. See white arrow in Photo 12.
The eye-bar hangars replaced in the 1995 rehab are in good condition. The four hangars at panel points L4 and L4’ have section loss to the eye-bars around the lower pin connections (Photo 15). All of the lower deck hangar pins were greased during the inspection. Grease fittings were missing at lower pin connections on the north side under panel points U5, U11’, U10’ and U9’ and on the south side under panel point U10.
Superstructure – steel
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Photo 13: Rusted thru holes in lacing of Vertical L0-U0 on the south truss just below upper deck floor beam.

Superstructure – steel
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Photo 14: Rusted thru hole in stay plate of Diagonal L2-U1 at lower chord gusset connection.
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Photo 15: Lower hangar connection below panel point L4 of the north truss. Note section loss to eye-bar.
Superstructure – steel
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Photo 16: Rusted thru holes in web of vertical floor beam member below panel point L4 on the north truss.
The floor beam and floor beam connections are in fair condition. There are numerous bolted and welded repairs, rust section loss with thru holes, pack rust and a few missing bolts/rivets (Photos 17and 18. Most of the deficiencies are located below the openings where the hangars pass thru the upper deck. The tops of the floor beams, that pass directly below these opening, show signs of heavy active corrosion.

Superstructure – steel
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Photo 17 Typical welded and bolted repairs to a lower floor beam connection (Floor Beam 6, south truss). 
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Photo 18 Holes in web of upper deck floor beam under L8’ of the north truss. Note pack rust in between the plates of the lower flange of the floor beam and the stringer connection.
Superstructure – steel
The stringers are in fair condition. Upper deck stingers in Lines D, E, P and R have section loss with a few small rust thru holes (Photo 19). There were a few missing or loose rivets/bolts. Lower deck stringers in Lines 1 thru 3 and 10 thru 12 have significant section loss with large rust thru holes at expansion bearings at panel points 3 and 3’.
The top lateral bracing is in good condition. Water is collecting in gusset connections and lower angles whose orientation  traps rain water. The lower lateral bracing, sway bracing and portals are in fair condition. Scattered pitting is typical with small rust thru holes and pack rust between plates at gusset connections.
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Photo 19: Pitting to lower flange of Stringer P at Floor Beam 9 near south truss hangar. Note the missing rivet head on Stringer N.
The four main bearings are in fair condition with rusted section loss and cracks in the 18” diameter retaining washers (Photo 20). Water collects inside the bases of the main bearings. There is a slight transverse misalignment at the upper arch pin connection (Photo 21). 
Superstructure – steel
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Photo 20: Crack in retaining washer of west bearing at the south arch truss
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Photo 21: Transverse misalignment of top chord of south truss at upper pin connection.
Superstructure – steel

The paint condition varies greatly from good above the upper deck to isolated areas below deck of almost complete paint failure. The verticals at U0-L0 to U3-L3, U0’-L0’ to U3’-L3’and the hangars/floor beams under openings in the upper deck are areas of active corrosion. Gusset connections and floor beam connections were blasted insufficiently to remove rust scale. This scale was painted over in numerous locations. Pack rust has reactivated and bled thru the paint.
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Photo 22: Vertical U2’- L2’ under the opening in the upper level deck. 
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Photo 23: Painted over rust scale at stringer to floor beam connection.
Substructure

The abutments are in fair condition. The deficiencies include long leaching cracks, spalls and delaminations. The deterioration is localized with the majority of the concrete in good condition.

Piers 1 thru 12 of the concrete arch spans and steel arch truss span are in good condition. Map cracking, rust stains, minor spalls and delaminations were noted. There is concrete deterioration to a maximum depth of 24” near the waterline of the southeast corners of Pier 3. There are spalls and delaminations visible along the interface of the exterior pier towers with the upper deck and spandrel columns (Photo 24).
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Photo 24: Delaminated area below spalled corbel on the south exterior tower of Pier 8. Spalls and delamination in similar locations are common.
In the West Station and subway tunnels the jack-arch pier columns are in fair condition, with several individual columns in poor condition (Photo 25).
The wingwalls are in good condition. For scour information see attached dive report. 
Substructure
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Photo 25: Column 14C in the West Station. Note the rust severed lateral ties and the 360 degree exposure of reinforcing steel. 
Channel
The river flows diagonally under Span 4, coming into contact with the southeast corner of Pier 3 and the northwest corner of Pier 4. Channel erosion of the west bank south of Pier 3 has caused the slope to fail. No significant change from conditions reported in the 2005 inspection was noted. The fissure in the parking area noted in the 2004 inspection has been paved over.
Approaches
The approach pavement is in fair condition. Noted defects include wheel rutting, cracks and asphalt patches. 

The approach embankment is in poor condition. The south slope along the west side of the Cuyahoga River has slid. The top of Tower B has tipped away from the bridge, spalling the two columns inside the tower which attach it to the upper deck (Photo 27). A crack monitor was attached across the gap between the lower deck and Tower B to monitor additional movement. The floor beams on each side of Tower A have 1/16” wide cracks (Photo 26). With the exception of the two towers, the slope failure does not appear to be affecting the bridge.
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Photo 26: The black arrow points to crack in haunch of floor beam attached to Tower A.
Approaches
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Photo 27: Looking east at Tower B. Note that the gap between the tower and the bridge widens at the top and that the east end of the ledge is breaking off.
General
The warning lights were removed from the west truss at the divided lane signs. Utility cables hang down onto the lower deck from racks mounted above (Photo 28). Cables that run off the lower deck and attach to poles below are improperly mounted.
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Photo 28: Utility cables hanging down onto the lower deck in Span 2 in the south bay.
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