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November 11, 2021 
 
 
To: Board of Directors 

  Spanish Galleon Condominium Assoc., Inc. 
300 Sombrero Blvd. 
Marathon, FL   33050 

  

   
Re:   Building Damage Survey Report 
 
ABSTRACT: 
 
As per the Board’s request, a damage survey Spanish Galleon Condominium building 
balconies, catwalks, columns, beams and walls was accomplished during the month of 
October 2021.  The purpose of the survey was to determine the levels of damage to the 
balconies, catwalks, wall structures, columns and beams and to help determine a repair 
strategy and budgetary cost estimate of the buildings.  Examinations were accomplished 
primarily visually and by acoustic soundings. 
 
Please keep in mind that estimating these types of projects is not an exact science.  The size, 
complexity, and numerous variables that affect costs on these repair projects means Board 
Members and Owners will have many questions as you review our findings.  We look 
forward to addressing your concerns, encourage you to make notes as you review the data 
and bring your questions to our attention during our planned meetings.  We would 
recommend a “working” meeting be held in person with the Board as soon as possible after 
receiving the report.  Over the next few weeks, we will work with the Board to assure you 
understand our findings, explore your options, and begin to develop a plan by which the 
problems can be addressed as budgets allow.     
 
CHLORIDE RELATED DAMAGE: 
 
The primary mechanism for corrosion damage at the Spanish Galleon Condominium 
Association is that of chloride-based corrosion.  Corrosion of reinforcement steel in 
concrete structures is a recurring and expensive form of damage prevalent along Florida’s 
coastlines.  The problem arises due to a combination of chlorides, moisture, and warm 
temperatures.  
 
Initially, when reinforced concrete structures are first constructed, the presence of minor 
surface rust on the steel is a common occurrence.  This minor covering of surface rust does 
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not present a problem to the building, however, because within weeks the corrosion is 
arrested by formation of a passivation layer on the steel’s surface.  This occurs due to a 
chemical reaction between the alkali concrete (pH 13-14) and the steel.  Corrosion is 
therefore arrested, and the situation would remain such except for the presence of two 
primary mechanisms for change – sea salt and carbon oxides in the atmosphere.   
 
The presence of chlorides in the form of salt is the primary mechanism that eventually leads 
to damage for most of the buildings we examine along the coast.  Studies have shown that 
approximately 0.1 to 0.2 lbs. of chlorides, per square foot, deposit on building surfaces each 
year along the coastline.  As the chlorides fall onto the decks, columns and beams, and are 
soaked into them by rains, they begin to accumulate in the porous concrete.  When the 
level of chlorides reaches a threshold level of 1.25 to 1.50 lbs. / cubic yard in the concrete 
near the steel, the passivation layer breaks down and the steel begins to corrode again.  The 
threshold value usually occurs within 8 to 12 years along our coastline for unprotected 
concrete.   
 
Once initiated, the rate of corrosion will depend on the amount of moisture present and 
how much alternate drying and wetting occurs.  In general, Florida’s high humidity means 
sufficient moisture is always prevalent.  Warm ambient temperatures also assist in 
maintaining corrosion levels.  Left untreated, corrosion will continue to such a point that the 
steel is destroyed and the building’s structural integrity is severely diminished.  
 
Other factors which affect how quickly the chlorides reach the steel are the amount of 
concrete covering the steel and the density of the concrete.  The water-cement ratio of the 
concrete mix is a big driver in affecting permeability and thus absorption rates.  More water 
means the concrete has less strength and is more porous. 
 
Once begun, corrosion tends to accelerate with time.  As the steel corrodes, the rust, which 
forms on the surface of the steel, creates pressures within the concrete surrounding it 
because rust occupies 4 to 7 times the equivalent volume of steel.  These resulting 
pressures eventually cause the concrete to crack.  If the cracks are near the surface and 
occur in a plane parallel to such, chunks of concrete are loosened (spalls).  The cracks allow 
more moisture to intrude, accelerating the corrosion rate.  These cracks will usually occur 3 
to 5 years after the threshold level has been reached – meaning we first observe cracking of 
structures at about 15 to 18 years of age, given common conditions. 
 
The other mechanism encountered to a lesser extent is that of carbonation, briefly 
mentioned above.  Carbonation is the reaction of concrete with carbon oxides in the 
atmosphere, causing the concrete to become more acidic (lowering the pH).  This 
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mechanism is much slower and is not the prevalent mechanism on balconies and walkways.  
It tends to show up more in much older structures and especially in garage structures. 
 
REPAIR METHODS: 
 
The generally accepted method of repair is to remove the concrete surrounding the 
corroded steel, abrasively clean the steel, coat it with a corrosion-resistant material, replace 
the concrete, and apply a waterproofing membrane to the surface.  Abrasively cleaning the 
steel (sand blasting) is extremely important to remove chlorides, which may be present in 
deeply corroded steel.  Corroded steel more than a 15% cross-section loss requires that new 
steel be spliced into the structure.  Repair mortars are specifically chosen to have low 
shrinkage and match the existing concrete.  Water content is held to 0.40 water/cement 
ratios to provide dense, less permeable concrete.  In addition, corrosion inhibitors such as 
WR Grace’s DCI are added to the new mortar to resist chlorides for as long as 35 years.  
Finally, we recommend a waterproofing membrane, either urethane or cementitious, be 
applied over the entire deck to keep water out.  The above recommendations are accepted 
standards of the American Concrete Repair Institute. 
 

 
SPECIFIC FINDINGS: 
 
The following summary details concrete damage as well as other observations.  Generally, 
observations are summarized as follows: 
   
 Balcony Areas   
 

• We inspected the exterior edges of the units. The balconies are either enclosed or 
have a screen railing system. The edges have started to corrode and some if not all 
the screen railing systems must be removed, if not up to code the city may dictate to 
replace any system that is removed. (See pictures). 

 

• The catwalk deck shows minor edge damage, minor partial repairs, but the 
staircases have extensive cracking, these normally from our experience in the area 
means that the steel is in bad shape and most of the stairs will require to be repair.  
 

• The columns on these areas are cracked and show signs of deterioration, columns 
could become expensive repairs if left unrepaired due to the cost of special shoring.  
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• The stucco on the ceiling of the catwalks has started to delaminate and fall apart. 
The metal sheathing (nonstructural) used has corroded and needs to be exposed 
and sandblasted to remove all the chlorides and prevent future stucco delamination.  

 

 
 
COST ESTIMATES: 
 
Because of the complexities in determining the exact amount of damage and corrosion 
present, variables in construction quality, concrete quality, and environmental conditions, it 
is impossible to exactly calculate the cost repairs for restoration projects.  For this reason, 
most contractors will not consider a project of this type on a fixed price basis and if they do, 
the price is usually very high.  Instead, repairs are accomplished on a unit price basis, 
meaning the owners pay for the repairs based on the number of repairs necessary.  The 
engineer determines how much repair is necessary and acts as the owner’s agent to assure 
the contractor only repairs and is paid for repairing that amount.  Theoretically, given the 
same unit price, the choice of contractor should not change the cost of the project.  
 
Finally, we know there are also unknowns for most projects – things we did not anticipate 
changes and change orders the owners may request, complications not expected and even 
mistakes in our estimates.  Most of the time, our experience says our projects come in plus 
or minus 30% of our median estimate.  However, we recommend the Board in this case a 
20% contingency.  This value is also shown as a recommended budget value. 
 
CONCLUSIONS: 
 
The levels of damage on the building are consistent with the age and location of the 
building.  Owners have expended some resources to maintain the structural integrity of the 
building.  However, corrosion of reinforcement steel has caused substantial damage 
nevertheless.   
 
Many of the damaged areas we documented are primarily on the edges of the balconies.  
 
The catwalk edges, columns and stairs show damage and should be addressed as soon as 
possible. 
 
The stucco on the catwalk ceilings should be completely replaced. 
 
The deck coating has failed, the Association has patched some areas but signs of new 
damage could be observed.  
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RECOMMENDATIONS: 
 
The Board should consider initiating a repair project to address as many of the repairs as 
can be afforded.  These repairs address the immediate damage and are aimed at taking 
preventive measures to slow the rates of corrosion.  However, it is important to understand 
that chloride and carbonation damage will continue, and additional repairs will be needed, 
as the structures get older.  Once repairs are complete, a reserve analysis and future 
maintenance plan should be completed to minimize the future repair cost and lessen the 
impact to the owners.   
 
Based on the limits of the typical work schedule and large cost of the project, it is 
recommended to consider segmenting the repairs.    Priorities can address based on relative 
damage by building stacks or other parameters depending on the Board’s desires.   
 
Please call me should you have any questions or require further clarification. 
 
Respectfully,  
 
 
Andres Caicedo     Henry Stephen Kreh 

President      Vice President 
BN 5287      FL P.E. #39539 
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