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INTRODUCTION 

On February 5th & 6th of 2020 Pierce Engineers performed a walk through with visual observations and prepared this 

condition summary for Veridea Group, LLC and the City of Houghton focused on the existing elevated parking deck, 

known locally as the “Big Deck”. 

 

Limited original construction documents are available, the following drawings dated August 1, 1977 (unless noted 

otherwise), were provided by City of Houghton: 

1 Plan of Supported Level – Roof (West Half) (Architectural) 

2 Plan of Supported Level – Roof (East Half) (Architectural) 

3 Canopy – Plans and Elevations (N/A – Structure Removed) 

4 Canopy – Plans and Details (N/A – Structure Removed) 

6 Elevations and Sections (Architectural) 

7A Curved Ramp – Framing Plan (West Half), dated 3/23/78 

8 Foundation Plan (East Half) 

10 Supported Level – Framing Plan (East Half) 

11A Stair - Plans, Elevations and Details, dated 4/27/78 

16  Details 

16B Stair -Plans, Elevations and Details, dated 3/16/78 

17 Details 

18 Details 

 

Exact construction start / completion dates are unknown, but historic photographs of construction provided by the 

City of Houghton are dated 1978.  With the construction progress shown within historic photos it is assumed the 

parking deck was put into service in winter of 1978. 

 

STRUCTURAL MAINTENANCE / REPAIR / RESTORATION HISTORICAL SUMMARY 

1980’s: No information 

 

1990’s:  No information 

 

2000’s:  No information 

 

2011: City of Houghton stated, “An engineering inspection was performed with a preliminary report by a joint venture 

of Comprehensive Engineering & Restoration Engineering Tech”.  Pierce received a report dated “Final 2/7/2012” 
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with the title “City of Houghton Big Deck Condition Assessment”.  City of Houghton stated, “the report provided cost 

estimates for 20 year service life and 10 year service life options.  The work plan and programing started in 2012 for 

most, not all, of the work recommended in the 10 year option.  Based on the records available this was as follows:”  

 

2012 through 2013:  Restoration project over 2 seasons on beams, Post-Tension cables, concrete resurfacing, and 

railing work (about $800,000).  No restoration plans or specifications were found. 

 

2014:  The deck received coating to protect concrete from elements (about $300,000) 

 

2015 to present:  minor work on railings, etc. 

 

SITE LAYOUT 

The Big Deck is an elevated COR-TEN® structural steel frame supporting a Post-Tensioned one-way slab parking 

deck.  This elevated deck is over an on-grade parking lot and E. Lakeshore Drive that runs east / west below.  The 

elevated deck abuts buildings to the south. 

 

The elevated parking deck was built around an existing building near its center creating a “U” layout and is sub-

divided into three areas for this report; a west deck and an east deck with a connection bridge between. 

 

There are to two vehicle access ramps for the upper deck.  The first at the north west corner to E. Lakeshore Drive, 

the second access to Shelden Ave & Pewabic Street.   Four pedestrian access points; open stair on north side of 

west deck, Pewabic entry sidewalks, east deck stair tower and east deck pedestrian exit on south to Shelden Ave.  
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DESCRIPTION OF STRUCTURE 

General Comments:  The following items are not within the scope of this condition summary 

• Stair tower roofing 

• Electrical, mechanical or fire protection systems 

• Any secondary elevated structures, including adjacent pedestrian walkways to south buildings, Keweenaw 

Brewing Company deck, SW deck. 

• Structural analysis of any system or members 

 

Foundation:   The only foundations visible on the structure is at the NW and Pewabic vehicle entry ramps, which are 

cast in place concrete foundation walls.  From the east deck foundation plan (no west foundation plan) column 

foundations are a cast-in-place piers supported on a combination of piles with pile caps and spread footings.  Specific 

information on foundation members sizes are unknown, all foundation members called out on plans with symbols and 

the associated schedule sheets 13 & 14 are missing.  From the few available details, the top of cast-in-place 

concrete pier foundation / steel column baseplate elevation varies and ranges from one to three feet below grade. 

 

Structural Steel Framing:  “The Big Deck” is of unique construction utilizing COR-TEN® structural steel framing for 

support of elevated concrete Post-Tensioned slab.  U.S. Steel states, “COR-TEN® is a trademarked name currently 

owned by U.S. Steel.  Weathering steel, best-known under the trademark COR-TEN® steel, is a group of steel alloys 

which were developed to obviate the need for painting, and form a stable rust-like appearance if exposed to the 

weather for several years. Weathering steel has increased resistance to atmospheric corrosion when compared to 

other steels. COR-TEN® resists the corrosive effects of rain, snow, ice, fog, and other meteorological conditions by 

forming a coating of dark brown oxidation over the metal, which inhibits deeper penetration and negates the need for 

painting and costly rust-prevention maintenance over the years.”  

 

Atmospheric corrosion as stated above differs from direct contact to highly corrosive de-icing chemicals in a parking 

structure or bridge application.  Although at a differing rate vs conventional structural steel, COR-TEN® steel is 

subject to similar electro-chemical corrosion specifically when exposed to chloride laden water exposure, where steel 

section loss occurs when converted to iron oxide (rust).   

 

Columns, girders and beams are AISC structural steel wide flange shapes of varying dimensions.   

 

Column baseplates and anchor connections to foundation piers are hidden from view buried below grade.  The on 

grade asphalt in most areas is blocked out around columns and filled with gravel.   
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The lateral resistant system consists of moment connections between structural framing members to resist wind and 

seismic horizontal forces.  This frame type relies on rigid joints at both welded & bolted connections between 

members instead of utilizing bracing or shear wall members.  

 

Structural Slab Framing:  The elevated deck is a one-way Post-Tensioned (PT) reinforced 5” cast-in-place concrete 

slab with a urethane traffic membrane.  Design live loads for this structure are not stated on any existing original 

plans, and thus are unknown.  The span of the PT slab varies, spanning east / west on the West Deck.   The PT slab 

span of the East Deck and Connection Bridge is North / South.  There is no PT reinforcing information for any 

existing elevated slabs on the original drawings.  Typical one way Post-Tensioned slab system framing consists of 

primary working banded or distributed high strength 5 wire ½” strand tendons in greased protective sleeves, running 

the slab span direction.  Working tendons are draped in the slab to provide reinforcing where it is required either at 

bottom of mid-span or over supporting members.  Temperature tendons evenly distributed at the center of slab 

section and are orientated 90 degrees to the slab span and resist slab shrinkage and thermal cracking.  Upon 

concrete curing all tendons are tensioned introduce compressive forces in excess of 25,00 pounds. 

 

Expansion Joints:  There are six winged type expansion joints of varying lengths for a total of 343 lineal feet on the 

elevated structural deck in the following locations: 

• Pewabic Vehicle Entrance = 36 lineal feet 

• NW Vehicle Entrance = 28 lineal feet 

• West Deck South Bay = 61.5 lineal feet 

• West Deck North Bay = 45.5 lineal feet 

• Connection Bridge = 30 lineal feet 

• East Deck = 142 lineal feet 

Joint configuration consists of 3 ½ inch elastomeric concrete headers continuous on both sides, with typical gland 

width of 3 inches. 

 

Perimeter Vehicular Barriers:  Perimeter barriers construction varies throughout the deck, with some original and 

some more recently replaced.  No construction documents of any replacement barriers are available.  Structural 

impact load capacities are unknown due to missing design drawings. The following describes the varying barrier 

systems by location and where they are located on the deck. 

 

• Pewabic Entrance: The east and west original perimeter walls have been replaced with concrete vehicle 

barriers.  
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• West Deck: 

o South barriers appear to have been replace with steel system consisting of wide flange verticals, 

channel vehicle bumper with round pipe horizontal members. 

o West barriers have been replaced with concrete curb and square steel tube system 

o North barrier of both south and north bay has been replaced with concrete wall and square steel 

tube system 

o South side of the north bay is the original barrier system consisting of highway type vehicular 

barrier and horizontal pipe railing. 

o East side is the original barrier system consisting of highway type vehicular barrier and horizontal 

pipe railing. 

 

• Connection Bridge:  North side is the original barrier system consisting of highway type vehicular barrier and 

horizontal pipe railing. 

 

• East Deck: 

o West side is the original barrier system consisting of highway type vehicular barrier and horizontal 

pipe railing. 

o North side is the original composite brick interior and exterior faces and reinforced grout core. 

o East side from north wall to stair tower is the original barrier system consisting of highway type 

vehicular barrier and horizontal pipe railing. 

o East side from stair tower to south side ending at the building is the original composite brick interior 

and exterior faces and reinforced grout core. 

 

 Stair Tower and Stair Framing:  The stair tower enclosure is CMU interior block with brick exterior with standing 

seam sloping roof.  The south façade includes two aluminum framed windows, with glass doors on the west façade.  

Stair landing framing is hot dipped galvanized steel framing with concrete landing slabs.  Stair framing is galvanized 

channel stringers with steel pan risers and treads, with concrete tread infills.  The underside of the upper two runs of 

stairs were covered by plywood.  
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OBSERVATIONS 

Life Safety Issues:   

• East Deck Stair Tower:  Prior to departing Houghton I informed Eric Waara, Houghton City Manager 

that due to corrosion and failure welds at landing framing and the extensive corrosion of the stair 

pan risers and treads, the stair tower should be closed until repairs can be performed.  Pedestrian 

exit should be properly signed according to code and directed to the south exit to Shelden Ave.   

UPDATE:  The City of Houghton removed the underside plywood covering the upper two stair runs and sent 

pictures to Pierce.  Their condition showed extensive steel stair pan riser and tread corrosion like what was 

observed on site.  All stair runs should be scheduled for replacement. 

• East Deck – North Perimeter Barrier Wall:  I also directed that due to the freeze / thaw damage of 

brick, brick pieces could fall onto people and cars parked below on grade.  I directed the City of 

Houghton to remove cars and prevent pedestrian traffic below until the City initiates a solution to 

prevent debris from falling to below. 

• UPDATE East Deck – North Perimeter Barrier Wall:  Due to the extensive water infiltration and 

associated freeze / thaw damage we have great concerns of the integrity of the entire north 

perimeter barrier.  Pierce Engineers directs the City of Houghton to prevent cars from coming in-

contact with the north wall.  See attached drawings where temporary filled plastic barriers shall be 

installed to the south of the north wall.  Replacement of this wall with a code compliant engineered 

design should be scheduled.  The City of Houghton should continue to remove snow between the 

barricades and the north wall with a walk behind snow blower. 

 

General Comments:   

• Pewabic St. Entry:  A headache bar at entry to the deck, states seven foot vehicle height limit.  The clear 

dimension to the headache bar is 11 foot – 1 inch, this allows oversized vehicles on the deck The City 

should install a hanging PVC pipe under the headache bar at 7 foot clear.  

 

Foundation: 

• Minor concrete delaminations were present on exposed foundation walls, due to low concrete cover 

 

Structural Steel Framing:   

• Elevated deck structural steel framing (beams, girders & columns) have been exposed to chloride laden 

water resulting in areas of extensive corrosion.  An in depth survey measuring the corrosion section loss of 

members should be performed.   
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• Corrosion of columns has generated pack rust, specifically where columns are adjacent to the on grade 

pavement.  Additionally, where columns and baseplates are below grade and are hidden from view, the 

subgrade should be excavated to expose columns for an in depth survey measuring the corrosion section 

loss of members should be performed if deck is to continue operations.  Columns adjacent to E. Lakeshore 

Dr. have been recently encased in concrete, this encasement should be removed assess along with all 

other columns. 

• East Deck utilizes 10”+/- bracing beams that span north / south between columns at grids D to J / 20 to 23.  

These beams have extensive corrosion and appear to have experienced minor buckling where they have 

twisted out of plane.   An in depth survey measuring the corrosion section loss of members should be 

performed.   

 

Structural Slab Framing:   

• Pierce Engineers site work was performed in February, the entire deck was not accessible for observations / 

selective sounding due to snow and ice surface build-up. 

• The elevated 5” one-way Post-Tensioned (PT) cast-in-place concrete slab has an existing urethane traffic 

membrane.  The existing traffic membrane is worn and needs replacement.  Failures in the membrane have 

allowed chloride laden water to infiltrate the slab below causing topside and underside slab delaminations 

• Underside observations showed areas of concrete slab delaminations from corroded imbedded reinforcing 

steel occurring directly adjacent to previously concrete repairs.  This is Incipient Anode Corrosion where the 

placement of concrete repair material into chloride contaminated existing slab pushes the corrosion cell to 

the perimeter reinforcing steel around the non-chloride contaminated repair material.  

• Underside observations noted cracks parallel to the spans at approximately 8’-0” on center.  These cracks 

are due to inadequate compressive forces from PT temperature tendons or under design of temperature  

tendons common in this era of deck.  Many of these decks were either injected or gravity fed with epoxy with 

widespread failures in existing epoxy.  Chloride laden water infiltration through these cracks causes  

deterioration of slab reinforcing.  Treatment of these cracks should be addressed with membrane 

replacement.  

• Cracking was observed at PT tendon anchor locations on perimeter of slab where visible around center 

building.  Corrosion potential shoucl be assessed at PT anchors. 

• Due to widespread wear and failure of the vehicular membrane, a sampling of 3-5 tendons should be 

assessed for moisture within the tendon’s protective sheath. 

• 2011 Condition Assessment recommended a bonded concrete overlay of un-defined thickness.  The 

presence of this bonded overlay was confirmed by the City of Houghton.  Depending upon how much 
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existing slab thickness was removed and the thickness of the concrete overlay, there may be a reduction of 

slab live load capacity if combined thickness of slab exceedes 5 inches total.   

 

Expansion Joints:   

• All six winged type expansion joints of varying lengths for a total of 343 lineal feet on the elevated structural 

deck have nosing and gland failures and should be scheduled for replacement.  Failed expansion joints 

allow chloride laden water infiltration into slab, where PT anchors are located. 

 

Perimeter Vehicular Barriers:  Perimeter barriers construction varies throughout the deck, with some original and 

some more recently replaced.  Structural impact load capacities are unknown due to missing design drawings. 

• Pewabic Entrance: The east and west original perimeter walls have been replaced with concrete vehicle 

barriers .  These walls appear to be dimensionally code compliant.  See figures 1.3 & 1.4.  

• West Deck: 

o South barriers appear to have been replace with steel system consisting of wide flange verticals, 

channel vehicle bumper with round pipe horizontal members.  This barrier is not code compliant, 

with the following issues.  The vehicle bumper channel is too low at 16 inches above the deck, see 

code requirements drawing attached.  Additionally, the horizontal pedestrian members above are 

spaced larger than the 4 inch minimum of the current code.  Closures of this barrier to adjacent 

structures also exceeds the 4 inch minimum. 

o West barriers have been replaced with concrete curb and square steel tube system.  There is no 

vehicle bumper on this barrier required by code. 

o North barrier of both south and north bay has been replaced with concrete wall and square steel 

tube system.  These appear to be dimensionally code compliant. 

o South side of the north bay is the original barrier system consisting of highway type vehicular 

barrier and horizontal pipe railing.  These barriers are not dimensionally code compliant and 

appear not to withstand code required vehicular impact loads. 

o East side is the original barrier system consisting of highway type vehicular barrier and horizontal 

pipe railing. These barriers are not dimensionally code compliant and appear not to withstand code 

required vehicular impact loads. 

• Connection Bridge:  North side is the original barrier system consisting of highway type vehicular barrier and 

horizontal pipe railing. These barriers are not dimensionally code compliant and appear not to withstand 

code required vehicular impact loads. 

• East Deck: 
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o West side is the original barrier system consisting of highway type vehicular barrier and horizontal 

pipe railing. These barriers are not dimensionally code compliant and appear not to withstand code 

required vehicular impact loads. 

o North side is the original composite brick interior and exterior faces and reinforced grout core.  Due 

to the extensive water infiltration and associated freeze / thaw damage we have great concerns of 

the integrity of all brick perimeter barriers.  Replacement of this wall with a code compliant 

engineered design should be scheduled.   

o East side from north wall to stair tower is the original barrier system consisting of highway type 

vehicular barrier and horizontal pipe railing. These barriers are not dimensionally code compliant 

and appear not to withstand code required vehicular impact loads. 

o East side from stair tower to south side ending at the building is the original composite brick interior 

and exterior faces and reinforced grout core. Due to the extensive water infiltration and associated 

freeze / thaw damage we have great concerns of the integrity of all brick perimeter barriers.  

Replacement of this wall with a code compliant engineered design should be scheduled.   

 

Stair Tower Enclosure:  The stair tower enclosure had deposits of efflorescence which is white mineral deposits left 

behind when water carried through masonry or concrete.  The roof is the primary culprit in the water infiltration, 

additionally masonry deterioration and failed window sealant will also allow infiltration. The enclosure walls at the 

sloping roof base need to be rebuilt due to freeze / thaw damage on three sides. 

 

SERVICE LIFE EXPECTANCY:   

GENERAL:  Typical parking structures in northern climates, if properly designed for exposure to seasonal 

temperature ranges, freeze / thaw cycling, and proper repairs and maintenance reduces the infiltration of de-icing 

salts have a typical service life range of 40-50 years.  “The Big Deck” construction utilizes COR-TEN® structural steel 

framing for support of elevated concrete Post-Tensioned slab.  As stated above, although COR-TEN® steel resists 

atmospheric weathering, in this application with direct exposure to corrosive de-icing chemicals further reduces the 

typical service life.   

 

Corrosion rates accelerate exponentially over time as a structure ages dependent upon three conditions: 

1. The amount of de-icing chloride intrusion into the concrete slab and adjacent supporting steel structure. 

2. The amount of moisture infiltration into the structure effecting both corrosion and freeze/thaw damage. 

3. The amount, quality and type of repairs within the service life. 

a. The Owners diligence in providing maintenance to the structure (washdowns, etc.) 
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b. Regular structural concrete restorations / repairs as needed to re-establish protection of steel 

reinforcing components. 

c. Presence of well-maintained water-resistant & waterproof coatings. 

 

If the City of Houghton desires to keep the parking structure in service Pierce Engineers can perform “Structural 

Materials Investigation and Testing” to determine the quantified amount of deterioration in components not accessible 

or visible during observations.  Concerns over compromised gravity and lateral capacities due to corrosion caused 

section loss to steel moment frame should be verified, for upper slab support framing beams, girders, columns & 

connections; additionally below grade columns, baseplates & anchor bolts, in materials testing in spring 2020.  See 

attached proposal for Materials Investigation and Testing work’s scope and cost.  Upon results of materials 

investigation and testing a decision can be made on the condition of structure and if it is to remain in use.  If the 

decision is to keep the structure in service then future restoration project can be defined and developed.  From a Life 

Cycle perspective, the structure has probably reached its useful life.  Previous historical studies and repairs indicate 

that continuing deterioration will has occurred since the last major repairs were made in 2013.   

 

Note: 

Presentation of service life is based off construction and restoration industry norms and findings. Structure specific 

variables in original construction, restoration / maintenance procedures, and environment will produce conditions 

directly affecting the service life expectancy for individual structures and components.  Durations stated within are no 

means stated as a warranty. 
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1.1: KEWEENAW BREWING DECK - OMITTED 1.2: KEWEENAW BREWING DECK - OMITTED 

1.3: ENTRY TO KEWEENAW BREWING (KB) DECK 1.4: PERIMETER BRICK BARRIER @ NE CORNER 

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE



2.1: PERIMETER BRICK BARRIER @ NE CORNER 2.2: PERIMETER BRICK BARRIER @ NORTH 

2.3: PERIMETER BRICK BARRIER @ NORTH 2.4: PERIMETER BRICK BARRIER @ NW CORNER 

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE



3.1: PERIMETER BRICK BARRIER @ NW CORNER 3.2: PERIMETER BRICK BARRIER @ WEST 

3.3: PERIMETER BRICK BARRIER @ NORTH 3.4: PERIMETER BRICK BARRIER @ NORTH 

SEE 3.4

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

WATER INFILTRATION w/
FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE



4.1: PERIMETER BRICK BARRIER @ NORTH 4.2: PERIMETER BRICK BARRIER @ NORTH 

4.3: PERIMETER BRICK BARRIER @ NORTH 4.4: PERIMETER BRICK BARRIER @ KB ENTRY 

BRICK FACE,
POP-OFFS

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE



5.1: PERIMETER BRICK BARRIER @ KB ENTRY 5.2: NORTH ON-GRADE PARKING VIEWED FROM ABOVE  

5.3: EXTERIOR OF NORTH PERIMETER BRICK BARRIER 5.4: EXTERIOR OF NORTH PERIMETER BRICK BARRIER 

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE



6.1: EXTERIOR OF NORTH PERIMETER BRICK BARRIER 6.2: PERIMETER BRICK BARRIER @ SE CORNER 

6.3: PERIMETER BRICK BARRIER @ EAST 6.4: PERIMETER BRICK BARRIER @ EAST 

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE

ENTIRE WALL - WATER INFILTRATION
w/ FREEZE / THAW DAMAGE



7.1: PERIMETER STEEL BARRIER @ EAST 7.2: MEMBRANE DAMAGE & CONCRETE DELAMINATION 

7.3: MEMBRANE DAMAGE & CONCRETE DELAMINATION 7.4: MEMBRANE DAMAGE & CONCRETE DELAMINATION 



8.1: MEMBRANE DAMAGE & CONCRETE DELAMINATION 8.2: MEMBRANE DAMAGE & CONCRETE DELAMINATION 

8.3: MEMBRANE DAMAGE & CONCRETE DELAMINATION 8.4: STAIRTOWER WEST FAÇADE 



9.1: STAIRTOWER WALL DETERIORATION 9.2: STAIRTOWER SOUTH FAÇADE 

9.3: STAIRTOWER TREADS 9.4: STAIRTOWER RISERS  

WATER INFILTRATION w/
FREEZE / THAW DAMAGE



10.1: STAIRTOWER TREADS 10.2: STAIRTOWER RISERS  

10.3: STAIRTOWER RISERS  10.4: UNDERSIDE OF STAIR LANDING 

BROKEN WELDS W/
CORROSION



11.1: UNDERSIDE OF STAIR LANDING 11.2: UNDERSIDE OF STAIR TREADS & RISERS 

11.3: UNDERSIDE OF STAIR TREADS & RISERS 11.4: UNDERSIDE OF STAIR TREADS & RISERS 

BROKEN WELDS W/
CORROSION



12.1: UNDERSIDE OF STAIR TREADS & RISERS 12.2: UNDERSIDE OF STAIR TREADS & RISERS 

12.3: UNDERSIDE OF STAIR TREADS & RISERS 12.4: EXIT TO SHELDEN & DODGE ST.  



13.1: OVERBUILD OF VESTIBULE ON DECK 13.2: OVERBUILD OF VESTIBULE ON DECK 

13.3: EXPANSION JOINT - FAILED 13.4: EXPANSION JOINT - FAILED 

BUILDINGEAST DECK

EJ NOSING &
GLAND FAILED

EJ NOSING &
GLAND FAILED



14.1: EXPANSION JOINT - FAILED 14.2: DELAMINATIED CRACK SEAL 

14.3: CORRODED GIRDER & BEAMS 14.4: CORRODED GIRDER & BEAMS 

EJ NOSING &
GLAND FAILED



15.1: CORRODED GIRDER & BEAMS 15.2: CORRODED GIRDER @ EXPANSION JOINT 

15.3: CORRODED GIRDER @ EXPANSION JOINT 15.4: CORRODED GIRDER @ EXPANSION JOINT 

CONCRETE
DELAMINATION



16.1: EXTERIOR GIRDER 16.2: CORRODED BEAM & GIRDER 

16.3: SLAB CRACK LEAKING 16.4: CORRODED BEAM & GIRDER 



17.1: CORRODED BEAM & GIRDER 17.2: SLAB TEMPERATURE CRACKING 

17.3: CORRODED BEAM & GIRDER 17.4: UNDSERSIDE SLAB DELAMINATIONS 



18.1: UNDSERSIDE SLAB DELAMINATIONS 18.2: CORRODED BEAM & GIRDER 

18.3: CORRODED BEAM & GIRDER 18.4: UNDSERSIDE SLAB DELAMINATIONS 



19.1: COLUMN CORROSIOIN @ GRADE 19.2: COLUMN CORROSIOIN @ GRADE 

19.3: COLUMN CORROSIOIN @ GRADE 19.4: COLUMN CORROSIOIN @ GRADE 
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1.1: PEWABIC ENTRY & HEADACHE BAR 1.2: UNDERSIDE OF PEWABIC HEADACHE BAR 

1.3: PEWABIC ENTRY EAST PERIMETER WALL 1.4: PEWABIC ENTRY WEST PERIMETER WALL 



2.1: PEWABIC ENTRY EXPANSION JOINT - FAILED 2.2: PEWABIC ENTRY EXPANSION JOINT - FAILED 

2.3: PEWABIC ENTRY PERIMETER WALL 2.4: PEWABIC ENTRY MEMBRANE WEAR 

SEE 2.2

FAILED EJ
NOSING

FAILED EJ
NOSING & GLAND

FAILED
MEMBRANE



3.1: PEWABIC ENTRY MEMBRANE WEAR 3.2: PEWABIC ENTRY UNDERSIDE 

3.3: PEWABIC ENTRY UNDERSIDE 3.4: PEWABIC ENTRY UNDERSIDE 

WORN
MEMBRANE

CRACKING TYPICAL

BEAM CORROSION

CRACKING TYPICAL
BEAM CORROSION



4.1: PEWABIC ENTRY UNDERSIDE 4.2: PEWABIC ENTRY UNDERSIDE 

4.3: PEWABIC ENTRY UNDERSIDE 4.4: PERIMETER STEEL BARRIER @ SOUTH 

BEAM CORROSION
BEAM CORROSION

SLAB DELAMINATION

CRACKING TYPICAL



5.1: PERIMETER STEEL BARRIER @ SOUTH 5.2: PERIMETER STEEL BARRIER @ SOUTH 

5.3: PERIMETER STEEL BARRIER @ SOUTH 5.4: PERIMETER STEEL BARRIER @ SOUTH 



6.1: PERIMETER STEEL BARRIER @ SOUTH 6.2: PERIMETER STEEL BARRIER @ SOUTH 

6.3: PERIMETER STEEL BARRIER @ SOUTH 6.4: PERIMETER STEEL BARRIER @ SOUTH 

RAILING 
SPACING, SEE 6.3

VEHICLE
BARRIER IS 16",
CODE REQUIRES
18" MINIMUM

RAILING SPACING
EXCEEDS CODE
4" MINIMUM

GAP IN RAILING
SPACING
EXCEEDS CODE
4" MINIMUM



7.1: SOUTH BAY ICE COVERED 7.2: MEMBRANE DAMAGE 

7.3: MEMBRANE WEAR 7.4: MEMBRANE DAMAGE & CONCRETE DELAMINATION 



8.1: MEMBRANE WEAR 8.2: MEMBRANE DAMAGE & CONCRETE DELAMINATION 

8.3: MEMBRANE DAMAGE & CONCRETE DELAMINATION 8.4: PERIMETER STEEL & CONCRETE BARRIER @ WEST 



9.1: PERIMETER STEEL & CONCRETE BARRIER @ WEST 9.2: STEEL & CONCRETE BARRIER @ CENTERLINE 

9.3: STEEL & CONCRETE BARRIER @ CENTERLINE 9.4: PERIMETER STEEL BARRIER @ SOUTH 



10.1: LIMITS OF DECK AT BUILDINGS 10.2: LIMITS OF DECK AT BUILDINGS 

10.3: LIMITS OF DECK AT BUILDINGS 10.4: EXPANSION JOINT - FAILED 

OPEN GAP SEE 10.3

OPEN GAP SEE 10.3

OPEN GAP SEE 10.3

FAILED NOSING &
GLAND SEE 11.1



11.1: EXPANSION JOINT - FAILED 11.2: EXPANSION JOINT - FAILED 

11.3: EXPANSION JOINT - FAILED 11.4: PERIMETER STEEL BARRIER @ EAST 

FAILED NOSING
& GLAND

FAILED NOSING
& GLAND



12.1: EXPANSION JOINT - FAILED 12.2: EXPANSION JOINT - FAILED 

12.3: PERIMETER STEEL BARRIER @ EAST 12.4: STEEL & CONCRETE BARRIER @ CENTERLINE 

SEE 12.2 FAILED NOSING
& GLAND



13.1: STEEL & CONCRETE BARRIER @ CENTERLINE 13.2: STEEL & CONCRETE BARRIER @ NORTH 

13.3: STEEL & CONCRETE BARRIER @ NORTH 13.4: STEEL & CONCRETE BARRIER @ NORTH 



14.1: STEEL & CONCRETE BARRIER @ CENTERLINE 14.2: EXPANSION JOINT - FAILED 

14.3: CENTERLINE BARRIER DETERIORATIOIN @ EJ 14.4: UNDERSIDE OF EXPANSION JOINT 

BEAM 
CORROSION



15.1: UNDERSIDE OF EXPANSION JOINT 15.2: PERIMETER STEEL BARRIER @ CENTERLINE 

15.3: NW VEHICLE ENTRY 15.4: NW VEHICLE ENTRY EXPANSION JOINT - FAILED 

BEAM 
CORROSION

POSSIBLE
DELAMINATIONS

EJ, SEE 15.4

FAILED NOSING
& GLAND



16.1: CORROSION SPOTS AT PT SLAB EDGE 16.2: NW VEHICLE ENTRY 

16.3: BEAM CORROSION 16.4: BEAM CORROSION @ EXPANSION JOINT 

BEAM CORROSION



17.1: BEAM CORROSION @ EXPANSION JOINT 17.2: UNDERSIDE SLAB DELAMINATIONS 

17.3: UNDERSIDE SLAB DELAMINATIONS 17.4: UNDERSIDE SLAB TEMPERATURE CRACKING 



18.1: UNDERSIDE SLAB TEMPERATURE CRACKING 18.2: UNDERSIDE SLAB TEMPERATURE CRACKING 

18.3: UNDERSIDE SLAB TEMPERATURE CRACKING 18.4: BEAM CORROSION 

SEE 18.4

BEAM CORROSION

DELAMINATION



19.1: UNDERSIDE SLAB DELAMINATIONS 19.2: UNDERSIDE SLAB DELAMINATIONS 

19.3: UNDERSIDE SLAB DELAMINATIONS 19.4: UNDERSIDE SLAB TEMPERATURE CRACKING 



20.1: UNDERSIDE SLAB TEMPERATURE CRACKING 20.2: UNDERSIDE SLAB TEMPERATURE CRACKING 

20.3: BEAM CORROSION 20.4: ENCASED COLUMN AT E. LAKESHORE AVE. 

CORROSION @ CRACK



21.1: UNDERSIDE SLAB DELAMINATIONS 21.2: UNDERSIDE SLAB DELAMINATIONS 

21.3: UNDERSIDE SLAB DELAMINATIONS 21.4: UNDERSIDE SLAB DELAMINATIONS 



22.1: UNDERSIDE SLAB DELAMINATIONS 22.2: UNDERSIDE SLAB DELAMINATIONS 

22.3: UNDERSIDE SLAB DIAGONAL CRACKING 22.4: UNDERSIDE SLAB DIAGONAL CRACKING 



23.1: UNDERSIDE SLAB DELAMINATIONS 23.2: UNDERSIDE SLAB DELAMINATIONS 

23.3: BEAM CORROSION 23.4: BEAM CORROSION 

SEE 23.4

LEAKING 
CRACK

LEAKING 
CRACK

BEAM CORROSION



24.1: UNDERSIDE SLAB DELAMINATIONS 24.2: UNDERSIDE SLAB DELAMINATIONS 

24.3: UNDERSIDE SLAB DELAMINATIONS 24.4: UNDERSIDE SLAB DELAMINATIONS 



25.1: UNDERSIDE SLAB DELAMINATIONS 25.2: UNDERSIDE SLAB DELAMINATIONS 

25.3: UNDERSIDE SLAB DELAMINATIONS 25.4: UNDERSIDE SLAB DELAMINATIONS 



26.1: BEAM CORROSION 26.2: BEAM CORROSION 

26.3: BEAM CORROSION 26.4: UNDERSIDE SLAB DELAMINATIONS 

SEE 26.2
BEAM CORROSION



27.1: UNDERSIDE SLAB DELAMINATIONS 27.2: UNDERSIDE SLAB DELAMINATIONS 

27.3: BEAM CORROSION 27.4: BEAM CORROSION 



28.1: UNDERSIDE SLAB DELAMINATIONS 28.2: BEAM CORROSION 
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