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1. Introduction

The City of Miami Department of Capital Improvements approached L.D. Astorino Architects,
Inc. to perform a visual conditions assessment of the existing Marine Stadium building located
at 3501 Rickenbaker Causway, Virginia Key. The objective of this assessment is to provide the
Capital Improvements Department a tool with which to evaluate the feasibility of renovating the
existing facility for reuse. This assessment will evaluate the facility to determine if it meets, or
does not meet, the requirements of the latest revision of the 2004 edition of the Florida Building
Code, Life Safety Code, ADA, and all other applicable codes and City Ordinances. The assessment
report will evaluate the site, structural system, mechanical system (HVAC), electrical system,
plumbing system, fire suppression system, accessibility for the disabled (ADA)] and life safety of
the facility. The assessment includes reviews by L.D. Astorino Architects, Inc. for architectural,
mechanical, electrical and plumbing and Bliss & Nyitray, Inc. for structural.
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2. Scope of Work

The scope of the work includes a complete visual conditions assessment report of the existing
facility with some limited destructive exploratory structural investigation. This has been
accomplished by evaluating the following:

a) The extent of damage caused by abandonment and/or lack of maintenance of all
architectural, structural, mechanical, electrical, fire suppression and plumbing systems.

b) The extent of upgrades necessary for the existing facility to meet the requirements of the
current Florida Building Code, Life Safety, ADA and all other applicable codes and ordinances
requirements.

c) A visual and minor destructive investigation and examination of all available record
documents provided by the City of Miami.

d) A statement of probable cost of construction for the proposed repairs and/or renovations.
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3. General Building Description

The Marine Stadium, built in 1963, was designed by Miami architect Hilario Candela. At that
time, it was the first structure of its kind built for the sole purpose to host powerboat races. The
stadium site is approximately 16 acres with the building totaling approximately 67,560 square
feet in area. It is a 6,600 seat reinforced concrete structure where the shell like roof structure
cantilevers over the grandstand overlooking Biscayne Bay.

Numerous reports dating from 1969 through 1989 indicate moderate to severe cases of
structural deterioration of floor slabs, beams and columns, spalled concrete, corrosion of steel
reinforcing bars and ties, severe cracking at cantilevered slabs, large pieces of concrete falling
off the structure and water seepage through roof slab cracks.

The earliest report of structural deterioration found on record dated is November 3, 1969. (See
Exhibit 01.) This report described a concern of serious concrete spalling and rusting steel and
questioned if the steel was placed appropriately during construction.

Reports dated September 13 and November 22, 1972 described severe deterioration of
concrete columns and beams under the intermediate crosswalk at the water edge. (See Exhibit
02.)

A letter dated December 5, 1972 (See Exhibit 03.) from the Assistant City Manager at that time,
stated that the building was supposed to have been built for a minimum life span of 30 years
and held the building�s design engineers responsible to explain the reasons for the severe
deterioration of the concrete structure at such early age.

Subsequent response letters from the design engineers dated January 15, 1973 (see Exhibit 04.)
pointed out several probable causes for the rapid deterioration of the structure to the following:
1) Intrusion of salt water into the forms during concrete placement.
2) Concrete columns placed without proper vibration to insure consolidation and density.
3) Inadequate concrete cover over reinforcing steel and in some cases inadequate steel

reinforcing.
4) Improper placement methods to avoid areas of honeycomb and porous concrete.
5) Exposure to the bay water and moist salt air.
6) Corrosion of exposed steel bar supports provided a path for moisture to reach steel

reinforcing in concrete slabs and beams.

A memorandum dated June 22, 1973 (See Exhibit 05.) focused on the water seepage stains that
were showing through the Marine Stadium roof deck. It was determined that the roofing
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material originally applied to the concrete roof deck had outlived its life span and needed a new
sealant coating.
A report dated October 18, 1984 (See Exhibit 06.) described additional deterioration where the
reinforcing steel was exposed at the supporting beams and cracking was found at the mezzanine
slab. The report also stated that most of the previous repairs to the beams and columns
adjacent to the walkway made from 1973 and 1979 had held up, but major spalling had
appeared in other areas. Concrete piles and beams at the front of the stadium (water side)
were found cracked and spalling. Concrete had spalled off the underside of the front cantilever
slab exposing the reinforcing steel.

Another report dated March 20, 1986 (See exhibit 07.) made note of serious and extensive
deterioration found in the substructure columns and beams on the water side of the Dressing
Room Passageway and stated that moderate to extensive cracking and spalling had been found
on the underside of the projecting front slab of the grandstand. The report recommended that
the slab be removed if no repair work was provided soon.

The memorandum from August 30, 1988 (See Exhibit 08.) strongly pointed out the urgent need
to fix the severely deteriorated cantilever slab on the water side at the earliest possible date. It
was advised that failure would be a sudden event with no initial cracking and deflection
warnings. The memorandum also noted that since the 1984 inspection, the conditions of the
piles supporting the front portion of the structure had considerably worsened. Considerable
cracking was noted at the mezzanine slab and moderate rusting at the steel supporting the
overhead control room.

The last memorandum available on record, dated May 4, 1989 (See Exhibit 09.) reported large
pieces of concrete falling from the structure that could be potentially dangerous to spectators.
All reports called for remedial work to be performed at the time in order to prevent future
additional structural deterioration.

The building was closed and deemed unsafe by the City of Miami after the devastation of
Hurricane Andrew on August 24, 1992. In the course of nearly 16 years after its closure, the
stadium sits blighted, unsafe and in desperate need of repair. It has also been the target of
extreme vandalism.

The building�s actual overall general structural condition goes from bad to better in the
horizontal and vertical directions as one moves away from the water side. The cantilevered
concrete slab at the front of the grandstand is deflecting and some parts of the structural
concrete has fallen exposing the steel reinforcement. Approximately 50% of the substructure,
columns and beams that support the front portion of the grandstand, are severely damaged.
Large amounts of concrete have crumbled, exposing heavily corroded reinforcing steel bars.
The seawall is in bad condition as parts of the concrete slab along the corridor adjacent to the
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Dressing Rooms have spalled, exposing the rusted steel reinforcement. The steel structure
supporting the overhead control booth and the access bridge are severely corroded and
unstable. The mezzanine concrete slab shows several cracks while the supporting steel
connections and posts that hold the slab are severely corroded. There are numerous cracks in
the cantilever concrete roof slab which need immediate repair. Most of the roof drains are
clogged allowing rain water to collect and seep through the concrete cracks. Numerous
diagonal columns, which hold the cantilevered roof structure, show corrosion signs and require
repair. A thorough structural analysis will be required to determine if the roof structure meets
the requirements for High Velocity Hurricane Zones of chapter 16 (Structural Design) of the
latest revision of the 2004 Florida Building Code. Additional information on the structure�s
conditions is provided in the Bliss & Nyitray evaluation report.
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4. Field Observations

Site Condition Assessment:

Parking Area Overview: Since the facility was closed, approximately sixteen years ago, the
existing parking lot area has not been maintained. The entire parking area is in a state of
deterioration due to areas of standing water and intrusion of vegetative material. Areas of
landscape have migrated into the paving and appear to have damaged the base material as well
as the asphalt top coat. The typical parking configuration including the driveways, required
landscape separation and landscape aisles do not meet the minimum zoning code landscape
requirements. The entire parking area will have to be reconstructed to meet the current City of
Miami Off street Parking Design Guides and Standards.
Site Striping: The existing parking area and directional striping have degraded to the point they
are almost nonexistent. The parking area also lacks directional traffic arrows, stop bars and
required markings for crosswalks.
Site Signage: No existing site signage was observed. Site signage for traffic control and
designation of disabled parking will be required by code. No existing venue advertisement
signage was observed; although not a code required item venue advertisement signage to
announce events is a standard design program requirement for current facilities of this type.
Site Lighting: Existing site lighting was observed, however, the placement of the existing site
lighting fixtures does not appear to meet the requirements of the current code. In order to
assess the adequacy of the site lighting system, photometric modeling should be performed.
The existing fixtures, wire and associated conduits, are nearing the end of the normal expected
life in optimum conditions. Due to the harsh conditions associated with the site location and
intrusion of salt water from several storm flooding cycles the conditions of the wire and conduit
are likely to have been compromised and require replacement. Additional landscape that will
be required should the facility be renovated will also most likely conflict with existing raceway
routing and will be damaged during the reconstruction process.
Sidewalks: No sidewalks from the parking area to the stadium facility exist at this time.
Designated walking areas will need to be incorporated to separate the pedestrian and vehicular
traffic. Areas from handicapped accessible parking to the stadium facility will need to be
designated and an assessable rout to the facility must be provided.
Waste Receptacles: No existing dumpster area was observed. An enclosed area per the waste
management requirements will need to be provided to house the required dumpsters and
recycle bins for the facility.
Landscape: All landscape observed was in poor condition due to lack of maintenance and
irrigation. Some areas of landscape have been over taken by exotic plant species. None of the
observed areas meet the requirements of the current zoning code. All landscape areas will
require the removal of existing material and installation of new vegetation in accordance with
current zoning and building department requirements.
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No area for the retention of storm water runoff was observed. Per the requirements of current
water management regulations, storm water must be retained on site and must be filtered in
order to control water quantity and quality prior release.
Site Clean up: The existing site has been abandoned since the facility was deemed unsafe and
closed in 1992. T he site has been severely vandalized, used as a dumping area and the building
appears to have been occupied by vagrants. Extensive exterior and interior clean up will be
required.

Architectural Condition Assessment:

Handicap Accessibility
Accessible entrance: The existing facility is lacking code compliant disabled access as required
by 2004 FBC 11 4.6 for parking and accessible loading zones. The south entry area from the
existing parking lot to the facility lacks curb ramps as well as entry ramps. The main entrance to
the facility can be accessed via stairs only. Per 2004 Florida Building Code (FBC) (11 4.14),
accessible entrances shall be connected by an accessible route to public transportation stops, to
accessible parking and passenger loading zones, and to public streets or sidewalks if available.
A ramp at the east side of the facility does provide access to the lower facility level. However,
the existing ramp exceeds the maximum allowable slope for accessible ramps required by the
2004 FBC (11 4.8).
Accessible parking: Per the current zoning code and land use designation, the 6,600 seat
stadium is required to provide approximately 1,320 parking spaces (I space per 5 seats) and 24
handicap accessible spaces per 2004 FBC (11 4.1.2(5)(a)). Due to abandonment and disrepair, it
is difficult to verify the actual parking count and if an adequate amount of parking spaces for the
disabled were provided.
Accessible ramps: In the building, the two central ramps, that are the only way to access and
egress, the mezzanine level and grandstand upper levels, have a slope that doubles the
maximum allowable required by the 2004 FBC (11 4.8) In addition, there are no accessible
routes to the lower section of the grandstand on the water side. Stairs to the lower level have
been covered with wood boards to provide a ramped access, but the slope almost triples the
maximum code allowed. None of the ramps in the facility provide proper guardrails and
handrails. See the life safety section below for an expanded cover of the ramps.
Wheelchair areas location: No clear space has been provided at the grandstands to
accommodate disabled spectators in wheelchairs. Per the 2004 FBC (11 4.33.2 and 11 4.33.3),
wheelchair areas shall be an integral part of any fixed seating plan and shall be provided so as to
provide people with physical disabilities a choice of admission prices and lines of sight
comparable to those for members of the general public. They shall adjoin an accessible route
that also serves as a means of egress in case of emergency.
Accessible restrooms: None of the restrooms provide accessible stalls, toilets, grab bars, urinals
or lavatories. Shower stalls in the dressing rooms are not accessible. All drinking fountains have
been removed. Originally mounted on a concrete stoop, the drinking fountains were
inaccessible for the disabled.
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Performance areas access: Per the 2004 FBC (11 4.33.5), an accessible route shall connect
wheelchair seating locations with performing areas, including stages, arena floors, dressing
rooms, locker rooms, and other spaces used by performers. In their current configuration, the
dressing rooms are not accessible.
Doors: Most door swings do not meet the minimum pull and/or push side clearances. The door
access to the dressing rooms does not allow appropriate clear turning space for a wheelchair in
accordance with the 2004 FBC (11 4.13) requirements.
Counters and Bars: Countertops at the concessions and the ticket booths do not provide
adequate height for disabled access reach as required by the 2004 FBC (11 5.2 and 11 7.2).
Stairs: Risers at the grandstand aisle stairs do not have a constant dimension. In some instances
they measure from just over 5 inches to 7 inches in height. Per the 2004 FBC (11 4.9.2), on any
given flight of stairs, all steps shall have uniform riser heights and uniform tread widths. Stair
treads shall be no less than 11 inches wide, measured from riser to riser.

Life Safety
Width of means of egress: The existing building provides only two ramps approximately 7� 6�
feet wide each (total 180 inches of exit width) for access and egress from the middle and upper
levels of the grandstand and two stairs 6 feet wide each (total 144 inches of exit width) to access
and egress the lower levels by the water side. The exit width provided is not sufficient for the
actual number of seats.
Per the 2004 FBC (1024.6), the minimum required egress width equals the number of occupants
x 0.3 inches for stairs having riser heights 7 inches or less and tread depths 11 inches or greater.
For ramps where slopes are steeper than one unit vertical in 12 units horizontal, the number of
occupants x 0.22 inches. The total minimum width required for the stadium upper level is
(3,864x0.22) = 850 inches, while the total minimum width required for the stadium lower level is
(2,736x0.3) = 821 inches. The total width of means of egress provided is 324 inches, versus 1671
inches required.
Assembly main entrance/exit: Per the 2004 FBC (1024.2), the minimum width of the main
entrance shall be sufficient to accommodate 50% of the occupant load, while other additional
exits (FBC 1024.3) of sufficient width shall accommodate the remainder 50% of the total
occupant load and shall be located as far from the main entrance/exit as practicable. Per the
2004 FBC (1018.1), for facilities with more than 1,000 occupants, a minimum of 4 exits are
required. The facility only provides exit access through the two main ramps area creating a
bottle neck effect when both upper and lower level occupants merge from either side of the
grandstands while exiting the building. During an emergency evacuation, this condition could
cause serious consequences. Additional exits with adequate exit widths shall be provided to
properly accommodate the evacuation of 6,600 occupants.
Ramps as means of egress: Per the 2004 FBC (1010.2), ramps that are part of the means of
egress shall have a running slope not steeper than one unit vertical in 12 units horizontal. Other
ramps shall not exceed one unit vertical in 8 units horizontal. In addition, the 2004 FBC (11 4.8)
requires that ramps, which are part of an accessible route, shall not exceed one unit vertical in



Page 11 of 73
1691 Michigan Avenue, Suite 405 Miami Beach, Florida 33139 TEL 305.781.1900 FAX 305.397.1965 www.astorino.com

12 units horizontal. The existing slope of the ramps is two units vertical in 12 units horizontal,
which exceeds all maximum requirements. It should be noted that if the ramp slope is changed
in the future to meet code requirements, there may not be enough minimum clear headroom
left.
Minimum aisle width: Per 2004 FBC (1024.9.1 (1) and (2)) the minimum aisle stair width of 48
inches when having seating on each side and 36 inches when aisle stairs are having seating on
only one side. The stadium�s typical aisle stair width is 48 inches; however at the upper level
seating where the diagonal columns pass through the grandstand structure, the width of the
stairs is reduced to 24 inches where only one side is served.
Exit signs: All existing exit signs and electrical connections need to be replaced throughout the
facility. Per the 2004 FBC (1006.3), all exit signs shall be readily visible from any direction of the
exit access. Per the 2004 FBC (1006.3.2), signs shall be placed in such a manner that no point in
an exit access corridor is in excess of the rated view distance or 100 feet, whichever is less from
the nearest sign.
Dead ends: The north and south dead ends of the mezzanine level corridor on the land side
which provides access to the concessions and public restrooms, measure approximately 54 feet,
exceeding the 20 feet maximum distance allowed by the 2004 FBC (1016.3) for a non
sprinklered facility.
Handrail and Guardrails: Throughout the facility, the guardrails measure typically 2� in diameter
and are about 32 to 34 inches high. The existing guardrails consist of three horizontal bars
approximately 14 inches apart with vertical posts at approximately 4 to 5 feet. Vertical posts are
either embedded in a 3 inch high concrete curb at the mezzanine or are directly embedded on
the concrete slab at the ramps. In several sections, the curbs are broken, exposing the rusted or
corroded steel reinforcement. At some instances, the vertical steel post has been completely
corroded at the embedment. No guardrails/handrails were f at the main entrance stairs and
first floor level, where the difference in height to the grade below is approximately 36 inches
(2004 FBC, 1012). Guardrails at the access ramp on the southeast end of the building have been
removed.
Guards: Per the 2004 FBC (1012), guards shall form a protective barrier no less than 42 inches
high, measured vertically above the leading edge of the tread, adjacent walking surface or
adjacent seat board. Guards shall have balusters or ornamental patterns such that a 4 inch
diameter sphere cannot pass through any opening up to a height of 34 inches. From 34 inches
to 42 inches, a sphere 8 inches in diameter shall not pass through.
Handrails: Per the 2004 FBC (1010.8), handrails shall be provided along both sides of a ramp run
with a rise greater than 6 inches and shall conform to the requirements in section 1009.11.
Handrail height, measured from the stair tread nosing or finish surface of ramp slope shall be
uniform, no less than 34 inches and no more than 38 inches.
Seating and Equipment: The existing grand stand seating appears to be the original seating
installed. The condition of the seating deteriorates as one progress away from the water. The
seats and supports have been vandalized and have corroded due to many years of exposure in
the salt environment and cannot be reused. The seating configuration does not meet applicable
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code for handicap accessibility and portions would need to be reconfigured if the seating was
able to be reused. The control booth area structure, during several site observations, was found
to be in very poor condition. All lighting and sound equipment was deteriorated or vandalized
and no equipment was found that could be reused.
It is recommended that due to the condition of the control booth area, the City of Miami should
take immediate action to have the access way removed in order to keep anyone from
wandering into this area as sections of the floor system have rusted through and fallen.
Finishes: Due to the nature of the existing facility, finishes are limited to the few occupied
spaces primarily on the first and second floors. The extended period of time that the facility has
been vacant has subjected the facility to a great deal of vandalism and deterioration from storm
flooding. The attached photographs in the photographic survey document the typical condition
of the existing facility. The Dressing Room areas include furred drywall finishes and lay in
acoustical ceilings. Both of these finish systems are susceptible to damage from moisture and
with no operable doors or dehumidification these areas have deteriorated extensively. In the
restroom areas glazed tile was observed that could contain lead in quantities significant enough
to require abatement. It is recommended that the City of Miami retain the services of a testing
laboratory experienced in the testing of this type of material to confirm what is contained in this
product prior to removal of any of this material.

Mechanical Assessment HVAC and Exhaust Systems:

Air Conditioning System: The existing facility has limited air conditioning provided by the
original design. Conditioned air is provided to the dressing room areas of the first floor only.
Some remnants of the original system exist but the majority of the existing split unit air
conditioning system has been vandalized or stolen. The remaining pieces of the condensing
units and air handling units are rusted, disassembled and cannot be reused. Some sections of
the existing air distribution system were observed. The existing duct is foil faced fiberglass duct
and has deteriorated beyond its usable life, has been vandalized and cannot be reused.
Several areas of the existing facility including the restrooms and concession areas, are included
in the original design ventilation systems. Review of the existing exhaust system finds all
existing equipment rusted and, in most cases, partly disassembled. None of the existing
ventilation equipment is acceptable for reuse.
It should be noted that due to the original locations of areas requiring exhaust venting exhaust
is now released into occupied areas. Exhaust venting of the restroom spaces and the concession
area will need to be designed to avoid venting these areas into occupied spaces.

Mechanical Assessment Plumbing piping and Fixtures:

The existing potable water supply system and the existing sanitary piping system were observed.
The existing sanitary system is a mix of cast iron piping and PVC. The facility appears to have
experienced issues with the deterioration of the cast iron pipes in the past and sections of the
original cast iron piping were replaced. The remaining portions of the cast iron sanitary piping
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appear to be in poor condition, exhibiting severe surface corrosion. Supports for the sanitary
piping have corroded and in some cases failed, leaving sections of the sanitary piping
unsupported. Due to the fact that the existing water service to the building is not functioning,
leak testing/pressure testing cannot be performed. The sanitary system is not functioning due
in part to the fact that the lift station located on the south side of the facility has been
vandalized and components required for its operation have been stolen. Also, trash and debris
have migrated into the system from open drain lines. Most of the existing fixtures in the
restroom areas have been vandalized or stolen. The remaining fixtures do not meet the
requirements for handicap accessibility. Sections of the potable water system were observed.
The areas that were observed are steel pipe and appear to be severely rusted. The hot water
side of the potable water system is insulated and the condition of this piping could not be
observed. The water heater located on the first floor mechanical space is rusted due to the
location of its installation and also has been vandalized. It should be assumed that because of
the period of the construction of the existing facility, the insulation installed on the hot water
piping would most likely contain asbestos and would need to be abated.
Per the 2004 FBC Plumbing, section 403, the minimum number of plumbing fixtures for
stadiums, amusement parks, bleachers and grandstands for outdoor sporting events and
activities is as follows:

Water Closets: a) Men: 1 per 75 occupants for the first 1,500 and 1 per 120 for the
remainder exceeding 1,500.
b) Women: 1 per 40 occupants for the first 1,500 and 1 per 60 for the
remainder exceeding 1,500.

Lavatories: a) Men: 1 per every 200 occupants.
b) Women: 1 per every 150 occupants.

Drinking Fountains: 1 per every 1,000 occupants.
Service Sink: 1 Service sink.

The minimum required fixture count for the 6,600 seat stadium (3,300 men & 3,300 women) is
as follows:

Water Closets: a) Men: 35
b) Women: 68

Lavatories: a) Men: 17
b) Women: 22

Drinking Fountains: 7
The minimum number of urinals required has to comply with section 419.2 of the 2004 FBC
Plumbing. In each toilet room, urinals shall not be substituted for more than 67% of the required
water closets. This may allow for approximately 22 urinals and 14 water closets for men.
Where toilet stalls are provided, at least one shall be an accessible. In rooms where six or more
stalls are provided, in addition to the standard accessible stall, at least one stall 36 inches wide
with and outward swinging, self closing door and parallel grab bars shall be provided as required
by 2004 FBC section 11 4.22.4.



Page 14 of 73
1691 Michigan Avenue, Suite 405 Miami Beach, Florida 33139 TEL 305.781.1900 FAX 305.397.1965 www.astorino.com

The facility only provides the following number of toilet fixtures in the main public restrooms:
Water Closets: a) Men: 8

b) Women: 14
Urinals: 16
Lavatories: a) Men: 10

b) Women: 10
None of the restrooms comply with the minimum ADA and chapter 11 of the 2004 FBC
requirements.

Roof Drains and Overflow Scuppers:
There are a total of eight 5� diameter roof drains located at each main diagonal column, from
which only two are in working condition. The remainder of clogged roof drains have allowed
several inches of water to accumulate over the roof deck. The emergency overflow scuppers,
sized 9�x3�, are located approximately 18 inches above the roof drain elevation; typically
emergency overflow scuppers are located no higher than 4 inches above the main roof drain
elevation. Note that the overflow scuppers are located in such a way that the excess rain water
discharges over seating areas. Also, the overflow scuppers should not be less than 4 inches in
height per chapter 11 of the 2004 FBC Plumbing.

Fire Suppression Systems Assessment:

The existing facility is not sprinklered. Fire protection is provided for the facility via one single
point connection fire department connection in the parking area directly east of the main
building entrance and two fire hoses located in fire hose cabinets at the second level egress
ramps.
The existing recessed fire hose cabinets are rusted and cannot be reused. All internal working
portions of the hose cabinet assemblies are missing.
No fire suppression system was observed for the concession area. The concession area, located
under the upper level grandstands, does not appear to have been designed to facilitate the
preparation of food. No Ansul system was identified during the observation. Exhaust hoods
over all cooking equipment with an NFPA approved fire suppression system are required by the
2004 FBC.
No hand held fire extinguishers or provisions for the installation of required hand held fire
extinguishers were observed. Fire extinguisher cabinets are required to be installed along the
path of egress at a distance not exceeding seventy five feet in conformance with the latest
edition of the 2004 Florida Fire Prevention Code. Due to the existing building construction, the
ability to recess the required fire extinguisher cabinets may be unlikely and surface mounting of
the cabinets may further restrict the existing inadequate egress routes.
No fire alarm system was observed. Per the 2004 FBC (907.2.1), a manual fire alarm system shall
be installed in accordance with NFPA 72 in Group �A� occupancies having an occupant load of
300 or more.
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Electrical Systems Assessment:

The existing electrical system main panels, distribution panels, electrical raceway, and fixtures
were observed. From the visual observation performed it is unlikely that any portions of the
existing electrical systems and raceways can be reused.
The existing electrical panels were observed to be in very poor condition and the majority of
the internal components of the electrical distribution system have been stolen or disassembled.
The remaining electrical cabinets and raceways have been corroded due to the proximity of the
equipment to the salt air and also several storm events.
Salt water and salt laden air have infiltrated the raceways and corroded the conduits from the
interior. A significant amount of the electrical raceways is encapsulated in the concrete
structure and is also causing areas of damage to the existing concrete structure.
The remaining few lighting fixtures existing have been vandalized or have deteriorated due to
exposure and cannot be reused.
In some cases electrical fixtures and some surface mounted raceways have deteriorated to the
extent that they have fallen or are in the process of falling from overhead locations and pose a
safety concern. It is recommended the City take steps to remove these hazards no matter what
the determination is for the removal or reuse of the existing facility as soon as possible.
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5. Conclusions and Recommendations

L.D. Astorino Architects Inc. and our consultants have investigated the existing City of Miami
Marine Stadium facility and found it to be in a grave state of deterioration.

The primary causes of the observed deterioration date back to the original construction and the
lack of maintenance has allowed the inherent spalling deterioration expected in this type of
structure to progress to the point where we are today. In addition to the damage caused to the
structure from the salt environment and the lack of maintenance, the extended period of time
that the facility has sat vacant has also allowed for extensive damage to have been caused by
vandals and vagrants. While the structure is an exquisite example of reinforced concrete
architecture, the building is not designated as a historic structure and has lasted past the
original intended minimum life expectancy.

In order for the City of Miami to utilize the existing venue to hold events open to the general
public, it is the opinion of Astorino that minimum life safety requirements, accessibility
requirements, and other items listed in the attached report will need to be met.

Even with all remediation to the structure and upgrades to the facility completed, the structure
will still most likely not meet the requirements of the current code with respect to wind load. It
should also be noted that due to the migration of salt laden moisture into the concrete
structure, no one can determine the future deterioration that can be expected. This
deterioration and the additional deterioration that can be expected from the placement of the
existing reinforcing steel leads one to believe that the structure will most likely continue to
require extensive maintenance.

This condition assessment report and associated statement of probable cost have been
provided to the City for review and comment as well as to assist the City in determining the

viability of reuse or redevelopment of the existing facility.
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6. Statement of Probable Cost of Construction

The scope of work of the project will consist of renovations to the referenced existing 6,600 seat
Marine Stadium including administration offices, rest rooms, ticket booths, concession areas,
dressing rooms, maintenance and storage rooms.

The work shall be in conformance with the 2004 Florida Building Code, requiring extensive
repairs of the existing supporting structure, replacing all electric, phone/data, plumbing, HVAC,
and fire suppression systems in addition to meet all ADA, Life Safety and Fire Prevention Code
requirements.

General Conditions
General Contractor�s Project General Conditions $ 1,360,000

Site Development
Demo Existing Parking 821,333
New Parking, Landscape, Irrigation, Curbing, Grading
Lighting, Sidewalks, Signage & Stripping 2,450,000

Structural Renovation
Structural Preservations Cost Estimate (BNI Report Page 99) $5,500,000*

Building Renovation Code
New Egress Ramps, New Restrooms,
Stair Remediation, New Railings 1,581,900

Building Renovation Finishes
Demo Existing Finishes & Clean Up Build for Installation of
New Finishes 530,000

New Finishes
New Finishes in Restrooms, Concession, Offices, Dressing Rooms,
Storages Areas 1,300,000

New Seating
New Grandstand Seating 1,300,000

New HVAC System
New HVAC System for Restrooms, Concession Areas,
Offices, Dressing Rooms, Storage Areas 220,000

New Potable Water and Sanitary Services
New Potable Water Supply Piping Valves and Fixture;
New Sanitary Pipe, Venting and Fixtures 750,000

Electrical System
New Electrical Service Raceway, Wire and Fixtures 1,875,000

Fire Suppression
New Ansul System for Concession Area, New Fire Line
From Existing Hydrant, Check Valve Assembly Riser &
Valves, Hose Cabinet Assembly 550,000
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Subtotal $ 17,738,233

Contractor�s Fee � 7% 1,241,676
Subtotal $ 18,979,909

Construction Contingency � 10% 1,897,990
Subtotal $ 20,877,900

Estimated One Year Inflation to the Start of Construction 2,100,000

Total Budget $22,977,900

*Additional Construction Cost Estimate Based on BNI Report (Page 20)

Structural Renovation
BNI Report (Page 20) 9,500,000

Subtotal $27,238,233

Contractor�s Fee � 7% 1,906,676
Subtotal $ 29,144,909

Construction Contingency � 10% 2,914,490
Subtotal $ 32,059,400

Estimated One Year Inflation to the Start of Construction 2,100,000

Total Budget $34,159,400

This analysis has been prepared solely for the Client�s benefit, and no other entity shall have any rights
or claim against the design professionals as part of this report for performance or non performance of
the observations, opinions, conclusions or recommendations contained herein.
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7. Exhibits

Exhibit 1
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Exhibit 2
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Exhibit 3
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Exhibit 4
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Exhibit 5
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Exhibit 6
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Exhibit 7
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Exhibit 8
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Exhibit 9
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8. Photographic Survey

1 Fire Department Connection

2 Parking Area Paving Deterioration



Site
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3 Landscape Area Encroaching Into Parking Area

4 Site Lighting Typical Condition
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5 Parking Area Deterioration

6 Typical Condition of Site Curbing



Site

Page 39 of 73
1691 Michigan Avenue, Suite 405 Miami Beach, Florida 33139 TEL 305.781.1900 FAX 305.397.1965 www.astorino.com

7 Equipment Box Equipment Stolen

8 Water Service Enclosure



Mechanical
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9 Ramp Area Egress with No Handicap Access

10 Stair Riser 7� High



Mechanical
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11 Stair Riser 5� High

12 Railing and Imbed Condition



Mechanical
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13 Typical Building Entry Access

14 Ramp Access at Ground Level � No Guardrails and Handrails



Mechanical

Page 43 of 73
1691 Michigan Avenue, Suite 405 Miami Beach, Florida 33139 TEL 305.781.1900 FAX 305.397.1965 www.astorino.com

15 Imbed Spalling

16 Typical Building Condition



Mechanical
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17 Typical Building Condition

18 Area with Fire Damage



Mechanical
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19 Area with Fire Damage

20 Typical Building Condition



Mechanical
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21 Ramp to Lower Level

22 Ramp to Lower Level � No Guardrails and Handrails



Mechanical
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23 Rest Room Stalls, No Handicap Accessibility

24 Tile with Possible Lead Content May Need to be Abated
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25 Hazardous Material Battery Back Up System

26 Dressing Room Area General Building Condition



Mechanical
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27 Lower Level Seating Access

28 Concession Area



Mechanical
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29 Water Fountain Area with No Handicap Accessibility

30 Typical Condition Grand Stand Seating Area
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31 Railing Spacing at Grand Stand Seating Area

32 Access to Control Booth



Mechanical
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33 Sanitary System Vented Below Grand Stand Seating

34 Sanitary Piping PVC Retro Fit and Missing Pipe Supports



Mechanical
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35 Air Handling Units in Crawl Space

36 Fire Hose Riser



Mechanical
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37 Cast Iron Sanitary Line Deterioration

38 Plumbing Fixture Damage



Mechanical
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39 Plumbing Fixtures with Debris

40 Cast Iron Sanitary Piping Deterioration



Mechanical
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41 Disassembled Fire Hose Cabinet

42 Disassembled Fire Hose Cabinet



Mechanical
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43 Water Heater and Cast Iron Piping

44 PotableWater Cold Supply



Mechanical
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45 Exhaust Fan

46 Restroom with All Fixtures Stolen



Mechanical

Page 59 of 73
1691 Michigan Avenue, Suite 405 Miami Beach, Florida 33139 TEL 305.781.1900 FAX 305.397.1965 www.astorino.com

47 PVC Sanitary Pipe Retro Fit

48 Plumbing Fixtures with Debris
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49 Lift Station

50 Lift Station Equipment Damage
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51 Conduit and Fixture Deterioration

52 Fixture Deterioration



Electrical
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53 Phone System

54 Open Junction Box and Disassembled Disconnect



Electrical
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55 Disassembled Electrical Panel

56 Lighting Fixture Hanging by Wire
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57 Disassembled and Deteriorated Electrical Panels

58 Lighting and Sound System Typical Condition
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59 Electrical Disconnect Typical Deterioration
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60 Lower Level Walkway Slab Deterioration

61 Lower Level Slab Deterioration
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62 Concrete Beam Damage

63 Column and Beam Damage
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64 Column Damage

65 Main Support Beam Deterioration
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66 Main Ramp Support Beam Deterioration

67 Over Head Concrete Structure with Water Seepage
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68 Main Column Deterioration

69 Over Head Canopy with Water Seepage
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70 Over Head Control Booth with Steel Structural Beam
Penetrating Concrete Structure

71 Control Booth Structure Deterioration
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72 Control Booth Structure Deterioration

73 Control Booth Support Structure Deterioration



Structural
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74 Over Head Concrete Structure with Water Seepage
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1 INTRODUCTION

The Miami Marine Stadium is a concrete structure that was built along Biscayne Bay 44 years 

ago and has been closed and abandoned for the past 16 years. The stadium is owned by the City 

of Miami and is located on Virginia Key at 3501 Rickenbacker Causeway, Miami, Florida. The 

stadium reportedly has various amounts of deterioration in the structure and the City of Miami 

requires a condition assessment of the facility to assist them in determining the future use of the 

stadium. 

The City of Miami has engaged Astorino along with Bliss & Nyitray, Inc. (BNI) to perform a 

condition assessment of the Miami Marine Stadium. Astorino is the prime consultant to the 

City. BNI will provide the structural condition assessment while Astorino addresses other 

assessment concerns such as architectural, mechanical, electrical, etc.  

1.1 Purpose

The purpose of the structural assessment is to identify the extent of the deterioration of the 

structure and to provide a repair cost estimate. A cost estimate is provided by our sub-

consultant; Structural Preservations Systems (SPS), who is a nationally known specialty 

repair contractor with 32 years of experience in structural repair, strengthening and 

waterproofing and protection projects. The purpose of the assessment and cost estimate is 

to provide the City with information to be used in their decision for the future use of the 

stadium. The cost estimate represents an opinion of the cost to repair the visible 

deterioration. 

1.2 Scope of Work 

Our scope of work is to provide a structural condition assessment of the present condition 

of the stadium and to provide a written assessment report summarizing our findings. Our 

assessment is based on a review of available record documents, performing on-site visual 

observations to determine the present condition and to identify visible deterioration of the 
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structural frame. Our assessment was structured to correspond to the limited budget 

provided by the Owner. The assessment does not include a structural analysis of the 

existing building and it includes only limited destructive observations.  

1.3 Documents used in review 

 The City of Miami did not have any record architectural or structural drawings to provide 

for use in this condition assessment, until several days before the date of this report, the 

City provided the following sheets from the original structural drawings prepared by 

Dignum Associates, dated April 24, 1963; S-1, S-2, S-3, S-5, S-8, S-9, S-14, S-16, S-17 

and S-18. Eight of the eighteen sheets were missing from the set of drawings. 

 Other record documents the City provided consisted of several boxes containing 

correspondence concerning the stadium after it was built and a previous structural 

condition assessment report that was prepared by Simpson Gumpertz & Heger, Inc. who 

are located in Arlington, Massachusetts. The report was dated May 1993 and it consisted 

of only Volume 1 out of 3 volumes. 

1.4 History of Structure 

The stadium known as the Ralph Munroe Miami Marine Stadium was built in 1964 (Photo 

1, 2) as a venue for power boat races and other water events. The stadium has also been 

used for concerts and other community events. Based on various articles written on the 

stadium, the stadium’s use began to decline during the late 80’s and early 90’s until the 

stadium was closed after Hurricane Andrew in 1992. The stadium has been abandoned for 

the past 16 years since 1992. 

Corrosion resulting in the deterioration of the structure is not a recent problem at the 

stadium. There is a history of corrosion and deterioration dating back to 1969. The 

following is a summary of the history based on the City’s correspondence contained in 
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their records. The summary includes the date of correspondence and a paraphrased 

summary of the subject. 

November 1969 – The letter states that some serious problems are occurring in 

relation to concrete spalling. 

December 1969 – An inspection found rusting steel and spalled concrete in various 

concrete members. 

September 1972 – An inspection found severe deterioration of beams and columns at 

the water’s edge. The most serious deterioration was in the columns, where 

reinforcing was completely rusted away. Beams were split from corroding 

reinforcement. It was noted that it appeared to be as bad as any deterioration 

observed at the Orange Bowl.

November 1972 – An inspection found that three quarters of the columns and beams 

along grid line E have moderate to severe deterioration. 

December 1972 – The City contacts the original structural engineer concerning 

moderate to severe deterioration in nearly every concrete member near the water. 

The original engineers conclude the following; this area has the worse exposure to 

the bay water, placement of concrete occurred with tidal water in the forms, 

inadequate concrete cover and inadequate vibration of concrete resulting in honey-

combed concrete. 

June 1973 – An inspection observed staining on the roof due to water leakage. 

October 1984 – An inspection found moderate cracking and exposed reinforcing in 

the mezzanine slab. Considerable deterioration in the beams and columns adjacent to 

the walkway near the water which were previously repaired in 1973 and 1979. About 

18 of the piles supporting the lower seating have cracked and show signs of 
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deterioration. The beams on grid line J are cracked and spalling. If the deterioration 

continues in the first row slab that is cantilevered over the water it will need to be cut 

off.

March 1986 – An investigation was conducted which found serious and extensive 

deterioration in the columns and beams on the water side. Moderate and extensive 

cracking and spalling in the slab in front of the lower bleachers and again warning 

that it may need to be cut off. 

August 1988 – An inspection found many piles supporting the lower seating have 

severe deterioration and have worsened. Deterioration at beams, columns, walkway, 

steel beams at the press box, and minor defects in main roof columns and folded roof 

plate.

May 1989 – An inspection noted falling chunks of concrete which could be 

potentially dangerous to spectators and cracks in walks.

2 DESCRIPTION OF STRUCTURE 

The Marine Stadium was constructed along the shoreline of a basin located off Biscayne Bay 

and Florida’s Intracoastal Waterway. The stadium is a reinforced, cast-in-place concrete 

structure that seats approximately 7,000 in the lower and upper seating areas. The lower seating 

area was constructed over the water. The stadium has a roof that covers three quarters of the 

seating. (Photo 3, 4, 5, 6) 

The stadium consists of the following primary components; ground floor level (Page 25), 

mezzanine level (Page 26), grandstand level consisting of lower and upper seating (Page 26, 

27), and the roof structure (Page 28, 29, 30). 

The building is supported on a concrete pile foundation, with the ground floor level (Page 25) 

consisting of a structural slab on grade supported by grade beams. There is a concrete retaining 
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wall that runs along the shoreline that forms the sea wall separating the 10 foot difference in 

elevation between the ground floor and the water. 

The first elevated floor is the mezzanine level (Page 26) that is accessible by two ramps 

centered on grid lines 5 and 13. The ramp slabs are cantilevered from the concrete walls on grid 

line 5 and 13. The mezzanine floor is framed by a 3 1/2” concrete slab supported by 12” deep 

pan joists in the center areas of the level, and by two-way slabs on the east and west ends of the 

stadium. The slabs are supported by concrete beams, or by 8” load bearing masonry walls along 

grid line B. 

The grandstands are 326 feet x 126 feet in size constructed as two separate structures consisting 

of the lower seating and the upper seating (Page 26, 27). The lower seating is framed with cast-

in-place concrete bleachers supported by concrete raker beams. The lower seating structure is 

built over the water and the raker beams are supported by concrete piles driven into the bay 

bottom, and the column at grid line E. The upper seating is also framed with cast-in-place 

concrete bleachers supported by concrete raker beams. The raker beams are supported by 

concrete columns at grid lines A, C and D. 

The roof framing (Page 28, 29, 30) consists of eight V-shaped, thin-shell reinforced concrete 

elements that are hyperbolic paraboloid shape and supported by three columns. The roof is 326 

feet x 108 feet in size, with a 65 foot cantilever. The three columns consist of a single main 

interior column from which the roof cantilevers from and two diagonal columns that resist the 

uplift. All three columns spring from the same pile cap foundation on grid line A. The V-shaped 

thin-shell roof is 3” thick between a thickened valley and ridge areas. This 3” thick area of the 

roof slab is referred to as “the web” by this report. 

3 FIELD OBSERVATIONS 

For the purpose of our observations that make reference to compass directions, North is towards 

the water area in front of the grandstands of the stadium. Refer to the plans on pages 25, 26 and 

27 for grid line references. 
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The following terms; Mild, Moderate and Severe, are terms that have been used in this report to 

describe the degree of deterioration observed in the structure. Below are definitions of these 

terms. 

Mild – When the deterioration of the element has damaged 10% or less of the cross 

sectional area of the member. 

Moderate – When the deterioration of the element has damaged more than 10% and less 

than 50% of the cross sectional area of the member. 

Severe – When the deterioration of the element has damaged more than 50% of the cross 

sectional area of the member. 

Damage to the cross sectional area of a member includes the loss of concrete and the reinforcing 

steel. When the degree of deterioration is referring to a floor slab, it is referring to the 

percentage of the floor area that is damaged, as well as the cross sectional area in the effected 

area.

3.1 Ground Floor Level 

3.1.1  Piles and Grade Beams 

Observations of the piles and grade beams below grade are outside of the scope of 

this assessment since it would require excavations and an expanded assessment 

budget to expose these elements to view. 

3.1.2 Floor Slabs 

The ground floor consists of a structural slab on grade supported by grade beams. 

There is mild deterioration through out the entire ground floor consisting of spalled 
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concrete and exposed corroded rebar (Photo 7, 8, 9, 10, 11, 12, 17). Each of the 

deteriorated areas requires repair to prevent further deterioration and to eliminate 

the many tripping hazards to the occupants. 

   

The elevated slab for the corridor between grid lines D and E that runs the full 

length of the stadium below the lower seating has severe deterioration and requires 

replacement (Photo 24, 25, 26, 28, 43, 44). 

3.1.3  Ramps 

The ramps centered on grid lines 5 and 13 have mild deterioration, with areas of 

spalled concrete and exposed corroded rebar requiring repair (Photo 15, 16). 

The ramp on the east side of the stadium is severely deteriorated and requires 

replacement (Photo 13, 14). 

3.1.4 Beams 

The line of beams supporting the elevated corridor slab on grid line E have severe 

deterioration and require replacement. There is severe deterioration in the 

horizontal beam that is directly below the lower seating raker beam on each 

numbered grid line which requires replacement. The beams on grid lines 1, 17, C 

and D in the open areas on the east and west ends of the stadium require 

replacement due to the severe deterioration (Photo 22, 23, 36). 

The corrosion is so severe at most of the beams described above that 50% or more 

of the beam’s cross section has spalled away and is missing, and very little is left 

of the beam’s reinforcing steel cross sectional area (Photo 27, 29, 30, 32, 33, 36, 

43, 44, 45, 46, 48, 49). 

3.1.5  Columns 



                   www.bniengineers.com 8 
 Miami  |   Ta l lahassee  |  West  Palm Beach  |   Orlando 

Columns C-1 and C-17 have severe deterioration where 50% of the column cross 

section has spalled away. There is severe deterioration in columns D-1 and D-17 

which require replacement of the column (Photo 22, 23, 38, 40, 47).  

There appears to have been a fire on ground level in the room between grid lines 2 

and 4 which may have caused the damage to the mezzanine slab above and 

adjacent columns. Columns C-3 and D-3 have mild deterioration which may have 

been caused by a fire and then subsequent corrosion require repair (Photo 18, 19, 

20).

3.1.6  Retaining Walls / Seawalls 

The retaining wall that runs along grid line D and wraps around the open areas on 

the east and west ends of the stadium on grid lines 2 and 16 (Page 25) has 

deterioration ranging from moderate to severe. There are sections of the wall where 

large areas of corroded reinforcing steel have caused concrete spalls up to 10 feet 

wide which may require the replacement of sections of the wall (Photo 37). 

3.1.7  Masonry Walls 

There was no visible deterioration observed in the masonry walls on this level.  

3.2  Mezzanine Level  

3.2.1  Floor Slabs 

The slab area surrounding the ramps between grid lines 4 and 6, and between grids 

12 and 14, have moderate to local severe deterioration, with many areas of spalled 

concrete and exposed corroded rebar that require repair (Photo 51, 52, 53, 54, 57, 

63, 64). There are also many cracks up to 0.060” in width that require repair. 
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The slab areas which cantilever from the face of the concessions and the rest rooms 

have mild deterioration (Photo 55, 56, 58). There are multiple cracks that are 

perpendicular to the long direction, and there is a 0.025” wide crack in the top of 

the slab running parallel to and located over the support for the cantilevered slab. 

These cracks require repair. 

The slab area between grid lines 2 and 3 is severely deteriorated where the bottom 

portion of the slab spalled away and the reinforcing is exposed and corroded. This 

area of slab may have been damaged by a fire on the ground level below between 

grid lines 2 and 4, and then the subsequent corrosion. 

All of the curbs at the slab edge in which the railings are anchored to are severely 

damaged from corroded railings and rebar (Photo 55, 56, 58, 59). In many areas the 

curb has broken apart and fallen to the ground level below. All of the curbs require 

replacement. The slab edges also require repair. 

All of the hand railings are severely corroded at the base, and many are broken 

away from the structure (Photo 68). All railings require replacement. 

3.2.2  Beams 

The beams on grid line C and D, between grids 2 and 3, have moderate 

deterioration and require repair. These beams may have been damaged by a fire on 

the ground level below between grid lines 2 and 4, and the subsequent corrosion. 

3.2.3  Columns 

There are no indications of deterioration in the columns at this level except there is 

moderate deterioration in four columns next to the open areas on the east and west 
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ends of the stadium on grid lines 1, 2, 16 and 17, and on grids C and D. All of these 

columns require repair (Photo 50). 

3.2.4  Hanger Rods 

All of the hanger rod connections to the slab are severely corroded and require 

replacement (Photo 59, 60, 61). At some locations there is very little remaining of 

the embed that the hanger rod bolts to, and as precaution to prevent failure it’s 

recommended that the slab edge be shored immediately. The repair may consist of 

installing new columns below to support the slab edges which are supported on 

new grade beams. 

3.2.5  Masonry Walls 

There was no visible deterioration observed in the masonry walls on this level.  

3.3 Lower Seating Level 

3.3.1 Piles 

Approximately 40% of the piles supporting the lower bleacher seating area require 

repair. Their conditions range from piles that have vertical cracks which are 

consistent with the presence of corroding rebar in the pile, to a number of piles 

where the corrosion damage has caused 50% of the pile cross section to break 

away (Photo 32, 33, 34, 35, 42). There is one pile that is totally missing on grid 

line 2. 

3.3.2  Bleachers 

The Bleacher slabs have mild deterioration present, with local areas of moderate 

deterioration. Bleacher slabs were cast in 2-bay segments with a construction joint 
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occurring over the raker beams on the odd-numbered grid lines. There is a 

regularly occurring crack over continuous support at the raker beams on even grid 

lines that requires repair. The crack widths range up to 0.025” wide. 

The lower walkway along the water has many cracks that run both across the width 

and along the length of the slab. The crack widths range from 0.013” to 0.025”. At 

many locations the slab is damaged with missing portions of the slab and exposed 

rebar (Photo 65, 66, 67). It appears that the slab edge may have been struck, 

causing the damage. At other areas along the slab edge there is spalled concrete 

and exposed corroded rebar. 

3.3.3  Raker Beams 

The condition of the raker beams vary from mild to moderate deterioration, with 

the visible spalling and exposed corroding rebar occurring at the lower elevations 

of the beam over the water. 

3.3.4  Beams 

The beam on grid line J is moderately deteriorated with corroding rebar and 

spalling concrete requiring repair and 30% replacement (Photo 35). 

3.3.5  Columns 

The columns on grid line E supporting the corridor slab and the lower seating raker 

beams are severely deteriorated and require replacement (Photo 36, 39, 41, 43, 47). 

Many of the columns appeared to have been previously repaired, however, there 

are cracked and spalled portions of the column that are nearly 8” deep into the 

column. 
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Immediate shoring of these columns is recommended as a precaution against a 

collapse of the lower seating structure. 

3.3.6  Vomitory Walls 

The vomitory walls require repair for the spalling and corroding rebar below the 

floor slab, and also at the top of the wall where the railing is embedded in the wall 

and corroding. 

3.4  Upper Seating Level 

3.4.1  Bleachers 

The bleachers have mild deterioration with many areas of spalled concrete and 

exposed corroded rebar along the edge of the bleacher step (Photo 93). 

Bleacher slabs were cast in 2-bay segments, with a construction joint occurring 

over the raker beams on the odd-numbered grid lines. There is a reoccurring crack 

over continuous support at the raker beams on even grid lines. The crack widths 

range up to 0.025” wide.

The upper 41” wide row has moderate deterioration with many areas of spalled 

concrete and exposed, corroded rebar (Photo 92). 

3.4.2  Raker Beams 

There was no visible deterioration observed in the raker beams at this level, except 

where the bleachers are open around the main roof columns. In these locations at 

the beam-to-column joint there is moderate deterioration in the beams (Photo 94, 

95).
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3.4.3  Beams 

The uppermost beam supporting the bleachers and the raker beams on the even 

grid lines has severe deterioration in the upper portion of the beam (Photo 103). 

There is moderate deterioration in the beam on grid line C directly over the ramp. 

3.4.4  Vomitory Walls 

There was no visible deterioration observed in the wall and beam on this level, 

except at each railing post which has corroded and caused the concrete to spall and 

rebar to corrode. 

The concrete walls around the bleacher openings for the main roof columns are 

severely deteriorated and required 30% replacement (Photo 90, 91). 

3.5  Roof Level 

3.5.1  Roof Slab 

There is very little remaining of a roofing membrane on the topside of the roof 

slab, which has left the concrete surface exposed in most of the roof area (Photo 

111, 112, 113, 114, 116, 118). The roofing membrane requires replacement. 

The valleys appear to be drained by a roof drain located over the main interior 

column. Only 2 of the 8 drains are operable and there is standing water 

approximately 16” high, which is up to the overflow scuppers in 6 of the valleys 

(Photo 114, 115). 

There is extensive cracking in the cantilevered portion of the roof structure. There 

is diagonal cracking in each web of the V-shaped cantilever (Photo 69, 70, 71, 72, 
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73, 75, 76, 77, 78, 79, 80, 81, 84, 86, 87). The diagonal cracking originates from 

approximately 2 to 3 feet above the bottom of the valley and extends to the top of 

the ridge. At the point where the cracks start at the valley there is a horizontal 

crack that runs parallel to the valley for the length of the cantilever (Photo 72, 75, 

78, 79, 89). The cracking is visible from both the underside and topside the roof 

slab. Crack widths in the topside of the roof slab were 0.040” wide, with some 

wider cracks. The diagonal cracks are spaced between 2 to 3 feet on center and in 

many cases the spacing is smaller, with smaller cracks branching off the larger 

ones. Illustrations of the typical cracking pattern are shown on pages 31 and 32. 

There are indications that water has been leaking through the cracks because of the 

staining on the underside of the roof slab. The staining consists of dark stains 

(Photo 71, 72, 73, 75, 76, 78, 79, 80, 84) and white efflorescence (Photo 72, 84, 85, 

86, 87, 89). In many locations the white efflorescence is built up, forming 

stalactite-shaped deposits hanging from the underside of the roof slab (Photo 85). 

The locations of the dark staining seem to correlate with the locations where the 

roof drains are inoperable and there is dark colored standing water. The dark water 

color appears to be the result of the sediment and debris that has accumulated in 

the valleys. 

In some areas there was little or no concrete cover over reinforcing steel and, 

without the presence of a roofing membrane, the rebar has corroded and the 

concrete has spalled, exposing the bars. 

There is minor cracking in the 12” thick wall that is located over the main interior 

columns separating the cantilever and the rear portion of the roof structure. At the 

east end of the wall the concrete has spalled away exposing rebar and the anchors 

for the post tensioning cables (Photo 117). 

There is a crack in the pour strip located at the ridge of the V-shaped roof running 

parallel to the ridge (Photo 88, 113). 
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There are embedded electrical boxes located along the cantilevered edge of the 

roof where the box and conduit have corroded causing the surrounding concrete to 

spall and corrode adjacent rebar. 

3.5.2 Exploratory Observations of Roof Slab 

We performed three exploratory observations where concrete was removed from 

the top surface of the roof slab to observe the condition of reinforcing steel. The 

locations were selected to assess the condition of rebar in an area that contained the 

diagonal cracking in the web of the V-shape and to assess the main reinforcing 

steel for the cantilever at the ridge. 

The first location was in the west side of the V-shape on grid line 6 (Photo 119). 

This location was chosen because of the functioning drain in this valley which 

would allow workman to operate their electric tools safely without being in 

standing water. The opening was located approximately 6 feet diagonally up from 

the scupper drain in an area with diagonal cracks. A 30” x 30” area of concrete was 

removed to expose the reinforcing bars (Photo 120). The slab is 3” thick and there 

was a ½” of concrete cover over the top layer of bars. We found the reinforcing to 

be a single layer of #4 bars at 12” centers in each direction. The direction of the 

bars was parallel and perpendicular to valley and ridge. The bars were galvanized. 

There was no visible corrosion in the rebar (Photo 121). 

The second and third locations were located at different elevations on the ridge of 

the V-shape (Photo 122, 124) where concrete was removed to uncover a 

concentration of #9 bars that were contained in closed #3 ties (Photo 123, 125). 

There was no visible corrosion in the bars, except mild corrosion was found on 

some of the ties where there was little or no concrete cover. 

3.5.3  Columns 
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Mild deterioration was visible in the main interior compression columns.  

3.5.4  Tension Columns 

The diagonal tension columns have moderate deterioration. There are 50% of the 

columns requiring repair due to corroding rebar and spalling concrete (Photo 96, 

97, 98, 99, 100, 101, 102). There are cracks across the cross sections that are 

0.025” in width. 

The rear portion of the cantilevered roof structure is held down by the connection 

to the intersection of the diagonal tension columns and the upturned portion of the 

raker beams. There are dowels from both the tension columns and the raker beam 

that form the connection. In additional to the rebar dowels, there are two 18” 

channel embeds in the upturn portion of the raker beam that extend into the roof 

slab with a horizontal channel welded to them to anchor the roof. 

There is a semi-circular crack in the roof slab that radiates from both sides of the 

upturned portion of the raker. There is also exposed, corroded rebar and spalled 

concrete, along with the presence of white efflorescence, indicating water is 

leaking into this joint (Photo 104, 105, 106, 107, 108, 109, 110). Water is most 

likely entering through the construction joint that is located in the ridge of the V-

shaped roof and located over the support. 

Before any repairs are started in the tension columns or at the intersection between 

the roof and the tension columns, we recommend that the cantilevered roof be 

shored as a precaution while work is in progress on the members that tie down the 

back end of the cantilever. 

3.5.5  Press Box 
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The structural steel that frames the press box structure which is hung from the roof 

structure is severely corroded and unsafe (Photo 73, 74, 82, 83). All of this 

structure needs to be replaced. 

4 CONCLUSIONS  

4.1  Observations Summary 

Our visual observations of the stadium’s reinforced concrete structure found deterioration 

throughout the entire building. The deterioration is due to the corrosion of the reinforcing 

steel in the concrete members due to the salt laden air. The general pattern of deterioration 

consists of severe conditions located over and adjacent to the water due to the seawater 

and seawater spray, with improving conditions as you move inland and upward in the 

structure. The deterioration ranged from mild to severe, with some of the slabs, beams and 

columns damaged beyond repair and requiring complete replacement. The deterioration 

also included previous repairs that were falling apart. 

The following table is a summary of the deterioration found in the stadium. Building 

elements that are colored in red indicate that the element so severely deteriorated that there 

is substantial structural damage which requires a total replacement. Also refer to pages 33 

and 34 that illustrate which structural elements require total replacement. 

Summary of Observed Deterioration 

MILD MODERATE SEVERE 

Ground floor slab 
All beams on grid line J 

Piles supporting lower 
seating 

Mezzanine floor slab Lower seating raker beams Ground floor level slab 
between grid lines D and E 

Bleacher slabs Mezzanine floor slab 
around the ramps 

All Ground level beams on 
grid line E 

Upper seating raker beams 

Mezzanine level columns at 
grid lines C and D, and on 
grids 1, 2, 16 and 17. 

Ground level beams on grid 
1 and 17 

Vomitory walls Mezzanine level beams on All beams on grid lines 1 to 
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Summary of Observed Deterioration 

MILD MODERATE SEVERE 

 grid line C and D, between 
grids 2 and 3 

17 below the raker beam 
that are between grid line D 
and the double piles 

Ramps Diagonal tension columns 
Ground level beams on grid 
line C 

Roof structure Seawall on grid lines D, 1 
and 17 

All columns on grid line E, 
1 and 17 

Mezzanine hanger rod 
connections 

Mezzanine slab edge curbs 

Mezzanine slab between 
grid lines 2 and 3 

Uppermost beam 
supporting upper seating 
and raker beams 

Beams around upper 
seating openings for main 
interior roof columns 

Uppermost row of upper 
seating bleachers 

All hand railings 

Red indicates a member with substantial structural damage that requires total replacement 

4.2  Wind Load Comparisons 

We researched the current Florida Building Code 2004 – Existing Building, and believe 

that it may not be required to bring the stadium’s existing structural design for wind up to 

the current code for repairs. This will require confirmation by the building official. 

However, should it be necessary or desired to have the stadium roof design for wind 

comply with the current code, we made a comparison of the roof wind pressures required 

by today’s building code and the code used for the original design. The building code that 

was in effect for the original design was the 1957 edition of the South Florida Building 

Code.

We calculated the following roof uplift wind pressures required by each building code. 
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South Florida Building 

Code 1957 

Florida Building Code 

2004 

65 psf 86 psf 

There is a 32% increase in roof wind loading produced by the current building code. 

4.3 Description of Repairs 

The repairs for the deterioration described in this report will fall into the following three 

categories: 

Reinforcing steel corrosion and concrete spall repairs 

Crack repairs 

Member replacement 

Reinforcing steel corrosion and concrete spall repair work will consist of removing all of 

the spalled and loose concrete to expose the entire length of the corroded rebar, removing 

all of the rust from the bar, replacing or supplementing the bar if necessary, applying an 

anti-corrosion bonding agent and patching the repair. 

Crack repairs will include surveying all of the cracks in the structure to determine a crack 

repair criteria that will be based on the recommendations of ACI 224R, Table 4.1 – Guide 

to Reasonable Crack Widths, Reinforced Concrete Under Service Loads, which is 

reproduced below. The crack repair will consist of epoxy injection to seal cracks from 

water intrusion and to restore the integrity of the member.  
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ACI 224R Table 4.1 

Guide to reasonable crack widths, reinforced concrete under 

service loads 

Exposure Condition 
Crack 

Width 

Dry air or protective membrane 0.016 in. 

Humidity, moist air, soil 0.012 in. 

Deicing chemicals 0.007 in. 

Seawater & seawater spray, wetting & drying 0.006 in. 

Water-retaining structures 0.004 in. 

Member replacement is applicable for the members identified as being substantially 

damaged and requiring a total replacement. This operation will require the use of 

temporary shoring to support column loads while they are replaced. All of the concrete in 

damaged slabs, beams or columns are removed along with the corroded reinforcing, and 

then replaced by new reinforcing and concrete. 

In addition to the above repairs the roof structure requires a new roofing membrane to 

prevent the leakage of water through the roof slab. The cracking in the roof slab requires 

repair by epoxy injection to restore the slab integrity. All of the roof drains require either 

repair or replacement to provide rain water drainage and to prevent ponding on the roof. 

The hanger rods supporting the mezzanine slab require replacement which may be 

replaced by a new column below the slab and a foundation. All of the railings in the 

building require replacement, including a new railing along the water’s edge at the first 

row of the lower seating. 

4.4  Repair Cost Estimate 

Our sub-consultant, Structural Preservations Systems, has prepared a cost estimate of the 

repairs identified in this report. The cost estimate is an opinion of the repair costs to 
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restore the structure to a condition that is somewhere near its original condition. The 

estimate is based on the assumptions that temporary shoring be installed as a precaution to 

support the cantilevered roof before performing repairs to the members that resist the 

uplift reaction of the roof, such as the diagonal tension columns and at the intersection 

between the roof, the tension columns and raker beam. The estimate assumes the use of a 

new railing that is transparent along the water’s edge at the first row of the lower seating 

to accommodate spectator visibility. 

SPS estimates the repair cost to be $5.5 million dollars (Page 99). We consider this cost 

estimate to be a reasonable initial or preliminary estimate. It is our experience in this type 

of repair work that, after removing all loose and spalled concrete to expose corroded 

reinforcing bars, the areas that require repair are significantly greater than those that were 

visible during initial observations and estimates. Many times corrosion is found on the bar 

extending beyond the initial visible area, where the concrete has not spalled yet indicating 

its presence. We have found that the actual repair areas end up between 2 to 3 times larger 

than the initial repair estimate. Based on our experience, our opinion is the estimated 

repair cost will be between $10 million and $15 million dollars. 

4.5  Conclusion Summary 

Deterioration exists in the majority of every visible element of the building’s structural 

frame, ranging from mild to severe, to requiring total replacement. Our assessment could 

not include every element of the structural frame, such as the piles and grade beams that 

are below grade (See 3.1.1), and within connections like the intersection of the roof and 

the diagonal tension columns and upturned raker beam (See 3.5.4), which would require 

shoring the roof before destructive exploratory observations could be made. The above 

items would require the Owner expending substantial sums of money to investigate which 

make it beyond the scope of this assessment. 

To repair the structural elements identified in this assessment as needing repair or 

replacement, would restore the structure to an unknown strength level, that would be 
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somewhere near the original condition of the building, but not equal to the original 

condition. It would still be a 44 year old structure located in an extreme salt laden air 

environment that is in contact with the seawater and seawater spray, which may be 

experiencing corrosion in other areas of the structure that’s not yet visible. The structural 

restoration of the stadium structure does not necessarily bring it up to a strength level 

required by today’s codes, or free of corrosion not yet detected. 

5 RECOMMENDATIONS

This report identifies members that are severely deteriorated and have substantial structural 

damage. We recommend that the City of Miami immediately shores the structure at the 

following locations as a precaution against a failure. 

Columns on grid lines E, 1 and 17 (See 3.3.5) 

Mezzanine slab edges supported by the hanger rod (See 3.2.4) 

We recommend that the piles and grade beams below grade, and the support that resists the 

upward reaction of the cantilevered roof at the inspection of the tension columns and upturned 

raker beam, are investigated further using destructive observations before any proposed use of 

the stadium. 

If the stadium is restored, it will require a continuous maintenance program that is proactive in 

addressing corrosion before it reaches moderate and severe deterioration conditions. The 

maintenance program should include regular inspections to detect corrosion in the early stages 

and then implementing repair solutions. 

6 DISCLAIMER 

The opinions and comments contained in this report are based on visual observations only and 

no calculations or structural analysis of the existing structure were performed to determine the 

adequacy of the structural system or its compliance with accepted building code requirements. 
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Field observations were limited to structural components that were readily accessible and 

observable at the time of the site visit, and there is no claim, either stated or implied, that all 

conditions were observed.  This report does not address any other portions of the structure other 

than those areas mentioned, nor does it provide any warranty, either expressed or implied, for 

any portion of the existing structure. 

This report is created solely for the City of Miami’s benefit, and no other entity shall have rights 

or claim against the Conditions Assessment Professional because of the performance or non-

performance of the observations, opinions, conclusions or recommendations contained herein. 
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8 PHOTOGRAPHS
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Photo 1 – Original Stadium 

Photo 2 – Original Stadium 
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Photo 3 

Photo 4 
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Photo 5 

Photo 6 
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Photo 7 

Photo 8 
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Photo 11 

Photo 12 
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Photo 13 

Photo 14 
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Photo 15 

Photo 16 
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Photo 17 

Photo 18 
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Photo 19 

Photo 20 
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Photo 21 
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Photo 26 
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Photo 44 
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Photo 48 
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