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1. Proposal of the project 

 
Indian Riverside Bandshell Amphitheater Tensile Membrane Structure 
 
 
The project consist on an existing historic venue amphitheater concrete platform 
exposed to the harsh element in need a cover for outdoor music festivals, weddings, 
and social distancing gatherings, situated at The Tuckahoe Terrace Amphitheater 
which is located within the Indian Riverside Park, at 1707 NE Indian River Drive in 
Jensen Beach, Martin County, Florida. 
 
My focus is merely Architectural based on current site conditions. 
Our client inducated that they would prefer not to have to many vertical element 
(supports) that impedes or obstructs the beautiful view of the coatal line for this 
venue. 
This presents a challenging opportunity as we face very critical conditions along the 
Florida USA coastal line, such as, water table, high wind speed exposure of 150mph 
(240km/h) and limited anchoring points space. Whit this in mind our design will need 
to meet all the required local codes to meet the need for this tensile structure to 
integrate to this historical site. 
 
On The initial explorations for shallow soil types and groundwater levels we found in 
the immediate vicinity, to be underlain by loose to moderately dense fine sands and 
groundwater table was encountered at a depth of about 10 feet below the existing 
ground surface, which are considered satisfactory to support the proposed tensile 
structure construction on a shallow foundation. 
 
The tensile structure will then need to be cantilevered and supported on shallow 
foundation proportioned for an allowable bearing stress of 2,000 pounds per square 
foot [psf], which are proposed to be installed within the existing planters located on 
either side of the stage. 
 
This determination will allow for minimal anchoring points and no disruption to the 
existing stage platform, allowing our client for a more affordable solution given the 
circumstances. 
 
As of this moment we have proposed a design with the following characteristics: 
 

- Location: Florida, USA. 
- Foundation: 2 spread footings, based on the Geotech report and limited 

space. 
- Type of Design: Cantilever design structure 
- Type of structure: Arched structure with  
- Dimensions: approximate (33ft x 40ft x 19ft height) = (10m x 13m x 6m 

height) 
- Membrane type: Single layered membrane PVDF/PVC Soltis proof 502 by 

serge Ferrari. 
- Hardware: Stainless steel hardware due to corrosion in coastal area. 
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- Structure Finish:  the final finish was with white enamel paint, the treatment 
was to place the base of the primary paint, then place white enamel for the 
final finish. 

 
 
Although much effort & hard work has been invested on this acoustic band shell & 
outdoor stage due to its site constraints over the seawall banks, this historic venue is 
ready for outdoor music festivals, weddings, and social distancing gatherings. 
 
Is entirely my own and that I did not use any sources or auxiliary means other than 
those referenced here. 
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HISTORY 
 
1928: 
Elizabeth W. Bates passes away, leaving Coca- Cola fortune to daughter, Anne Bate (later Anne Leach) and Emily and Elizabeth 
Watsh Coca-Cola becomes official beverage for the international Olympics.   
 
1938: 
Anne and Willafor Ransam Leach build Tuckahoe. (A Coca- Cola Room is designed in the basement as a testament). 
 
1941-1945: 
Coca-Cola mode available to American servicemen in Europe during WWI, expanding Coca-Cola interest abroad. Bottling plants are 
built non-stop and the Coca-Cola industry is underway. 
 
1950-1977: 
Philanthropy continues by Ann Leach to Bascom Parmer Eye Institute at University of Miami, Palm Beach charities and Emary 
University in Atlanta.  
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Mt. Elizabeth and the surrounding property were purchased by explorer William Henry Racey in the 1850. In 1891, his son Charles 
Racey, built a three-story wood-frame house on the mound for this family and started a pineapple and citrus plantation on the property. 
The Racey family sold the property. The Racey family sold the property to a New York judge after the home burned to the ground in 
1921.  
 
The Leach family and Tuckahoe: 
In 1936 Atlanta businessman Willaford Leach and his wife Anne Bates Leach, a Coca- Cola heiress, purchased Mt. Elizabeth and the 
surrounding property and built the Mediterranean Revival home that exists today. Named “Tuckahoe”. The estate was completed in 
1939 with the latest in architectural design for that time.  
Sitting on approximately 54 acres of riverfront woodland and rolling lawns, Tuckahoe was the hub of social life in Martin Country and 
the setting for countries parties attended by the local social set and WWII soldiers from camp Murphy. Mrs Leach Who helped 
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organize The Garden club of Stuart, donated funds for the Anne Bates Leach Eye Hospital, affiliated with Bascom Palmer Eye Institute 
in Miami.  
 
St. Joseph Novitiate and college: 
In the early 1950, the leaches decided to move to palm Beach and sold the property to the Catholic Church. The estate became a 
novitiate of the Sister of St. Joseph and the mansion was used as a dormitory. In 1996 the admission of lay student began, and the 
school would become Florida only two year liberal and college. Economic difficulties resulted in the closing of the school in 1972.  
 
Florida Institute of Technology (FIT): 
FIT purchased the property in 1972 and it became the site of a four-year college offering advance degrees in marine related subjects. 
The mansion became the administration building and student center. FIT was an important part of the community for 14 years until 
operating expenses forced the closing of the school en 1986.  
 
Indian Riverside Park: 
Following the FIT closure, Tuckahoe and the surrounding property stood vacant until local community leaders led a successful 
referendum drive to encourage Martin County to purchase the property. In 1997, the property became the site of this park. Restoration 
of the Mansion was completed in 2009.  
 
Nacional Historic Registry: 
The Mansion at Tuckahoe was place on the National Register of Historic Places in November 2005 with the help of the Friends of 
Mount Elizabeth.  
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PHOTOS OF THE SITE BEFORE THE PROJECT USING A TENT. 
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Location: 
Florida, United States. 
The Mansion at Tuckahoe 
1707 NE Indian River Dr, Jensen Beach, FL 34957 
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CONCEPT 
 
Sketch (frontal view) 
 

 
 
 

 
 
 

 
Sketch (plan view) 
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Side view 
 
 

 
 
 
 
 
 
 
 
 
 

Plan view 
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The reason for proposing this shape is site restrictions, functionality, and 
maintenance. The choice made by the client for the arch shape and cantilevered was 
mainly influenced by its simplicity, lower cost, and minor maintenance.  

 
In this market, there are many competing materials such as polycarbonate, acrylic, 
steel, concrete and glass. For this reason, were proposed, taking into consideration 
that the client should have options with different materials and shapes, so the 
decision could be made freely. 
  
Entirely conscious of the fact that the client must know the advantages and 
disadvantages of the given materials, thorough information was provided. In this 
case, the client chose the fabric for his project based on numerous reasons, them 
being:  

• Thermic properties  

• Acoustic properties 

• Visual appeal  

• Lower price  

• Shorter fabrication time 

• Installation period 

• Minimum maintenance 

• Free form 
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2. The form finding. 
 
In the fabric architecture industry, there are two concepts of shape types, synclastic 
and anticlastic. In this project, the steel structure is an arch shape, but the membrane 
in the top of the curvature has an anticlastic shape.  
 
The form finding was obtained with RFEM from Dlubal. After the client selected this 
option, shapes and calculations were attained, and details were drawn. 
  
For a more successful sale of the project, different 3D renders were exhibited, 
serving as an accurate reference for appearance once the project was finalized. The 
renders exposed to the client are shown below: 
 

 
Side view 
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Top view 
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Front view 
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Perspective View 
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3. Structure analysis for obtain reactions force  

 
Report of structural Analysis 
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Geotechnical report 
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4. The patterning   
 
We have an anticlastic shape, so our patterns are in this picture: 
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DETAILS OF THE FABRIC 
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5. The detailing of  corners, cables, and all connections 
Pieces. 
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6. Project management 
 

This is the most important element in a real project, because the cost depends 
on the time and money of the execution, so, no matter the size of the project, 
the following steps are recommended for appropriate management:  

 

• Paperwork with government of security of workers, vehicles, crane, machinery, 
and everything required for the execution of the project. 

• Check the area to know if it is possible to install a buffer secured area to safe 
keep tools and use as lunch/rest area for workers. 

• Consider the distance of the project area from the living area of workers 
involved. In this case, the project is located on a different state at min from the 
central office, so accommodation for the workers was not required, allowing 
saving capital from the budget.  

• Guarantee material availability: 
o Concrete 
o Sand and gravel 
o Bars 
o Screws 
o Steel plates 
o Steel pipes 
o Paint for touch ups. 
o Fabric (It is essential to consider the time it will take to be imported, this 

way, the client will have an accurate date for completion of the project) 

• Assure tool availability: 
o Security equipment: 

▪ Gloves 
▪ Glasses 
▪ Helmets 
▪ Harnesses 
▪ Safety shoes 
▪ Welding machines for steel and fabric 
▪ Tensioning machine  
▪ Face masks 

• For structure and fabric assembly: 
o Check the capacity of the crane, in this case a crane with maximum of 8 

ton was required. 
o Check safety rules of the client. For this project, the client requested 

specific safety measures regarding: 
▪ Workers 
▪ Cranes 
▪ Trucks 
▪ Skid steer 

• Cleaning: 
o Verify the fabric is in good condition and appearance. Washing and 

cleaning must be done when necessary.  
o Inspect the steel structure. Paint touch ups and cleaning might be 

necessary.  
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• Obtaining feedback from the client. Once the project is concluded, the client 
must be consulted regarding agreement and compliance with it. If there are 
any points to be discussed, each should be thoroughly explained, and every 
element justified. It is imperative the client is well informed and aware of both 
the warranty and maintenance process log to be kept for delivered project. 

• Example of the sheet “delivered jobs”. 
 
 
6.1 . FOUNDATION  
 

• The entire work site needs to be cautioned taped, according to local codes for 

precaution. Only authorized personnel can access the work area. 

 

• After meticulously survey the property and mark the column locations utilizing tape 

measures and a transit to shoot elevations and obtain the proper elevation 

grades. 

 

• As per engineering recommendations, the site is being suitable for supporting 
the proposed tensile structure construction on a conventional shallow 
foundation proportioned for an allowable bearing stress of 2,000 pounds per 
square foot [psf], or less.  

 

• Foundation concrete is not over a foundation surface containing topsoil or organic 
soils, trash of any kind, surface made muddy by rainfall runoff, or groundwater rise, 
or loose soil caused by excavation or other construction work. Reinforcing steel is 
clean at the time of concrete casting.  
Once both spread footings are in place, a cement truck is called on site for an 
onsite concrete pour, making sure the concrete has the resistance required per 
engineering. 
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6.2 .  MANUFACTURE OF STEEL STRUCTURE 
 

• In the next images, I show you the manufactured and verifiation for the correct 
curvature and inclination of the arched columns as per engineering plans. 
We assembly the entire structure prior to prepare it to receive final finish. 
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6.3 . ERECTION 
 

• All steel members are brought on site and placed according to pre-established  
installation procedure. Primary Structure Columns are hoist and erection begin. 
 

• With the use of a Skid-steer Compact Loader we hoist the columns in place. 
 

• Once main supports are secured, we proceed to install horizontal steel, such as 
beams, and secondary structures rafters, bracing, etc. with the use of a Skid-
steer Compact Loader. 
 

• For the erection of the steel structure, a 12 ton crane was used. The pipe, with 
the most weight  was 4“ with 100 kg per pieze aproximately. In total, all the 
structure had a weight close to 1000 kg, and the steel plates for foundation 
and those for connection with cables and membranes was about 700 kg.  
Most of the work was done on-site due to the fact that the arches were ready 
to be assembed with the columns. This made the process simpler and allowed 
savings in the budget.  
 

• Since the complete structure was fabricated on shop. All pieces must be bolted 
secure on site with our power drill tool. 
 

• We inspect that all connections are secured, all steel members are leveled and 
cleaned to receive the next step, membrane. 
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Membrane Installation: 
 

• Membrane was cut according to the form finding and pattering software process on 
shop and welded with the hot air gun and robot process. 
 

• Membrane gets transported on site with caution and maintaining it as cleaned as 
possible. Folded according to installation procedure. 
 

• Once on site, we hoist the membrane with the Articulated Boom Lift to the spot 
where it has been pre-established to unfold and commence installation. 
 

• We start pulling membrane across the beams, ensuring secure temporary 
connections with the Articulated Boom Lift and Skid-steer Compact Loader to 
unfold the entire membrane. We synchronize pulling forces with our heavy-duty 
ropes.  
 

• Once all membrane corners are in place, we Visually confirm that all connections are 
secured and proceed to detach all heavy-duty ropes and pulleys.  

 
 

Tensioning: 
 

• Cables are inserted throughout the perimeter pockets. 
 

• Pre-Tensioning commence utilizing winch and proprietary tensioning devices 
included on the rafters at the fabrication stage to ensure even forces are applies 
uniformly. 
 

• We inspect the cables and end fittings, cap them to ensure no cable is either loose 
or thorn and potentially damage the membrane. 
 

• Inspect the tension by hitting the membrane expecting a drum like sound. 
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Cleaning: 

 

• A complete clean out throughout the structure and site is performed to ensure we 
deliver our product and project in mint conditions. 

 

• If there is a need to repair or replace anything that does not meet requirements nor a 
good project, we will do so. 

Delivery: 
 

• A meeting with the client is scheduled to deliver the project. If all looks good.  
Project is completed. 
 



 

 
124 

 

 

 
 
 
 

 
 
 
 
 



 

 
125 

 

COST OF THE PROJECT 
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$121,521.93 AMERICAN DOLLARS 
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7. Conclusions 
 

Based on all the calculation of the foundation, steel structure, membrane, 
tensioners, and cables, we can say the next data: 

 
Technical Data: 

 

 
 

The foundation is with Design Code Florida building code 2017 ASCE 7-10, 
calculate with concrete column, steel bar and the base in the floor.  
 
 

8. Key Participants and Consultants: 
 
Irving Allande: 
As Tensoshade Director, I was involved in almost every aspect of this project. 

• Initial negotiations and sales. 

• Site visits with client and owner to establish alternatives. 

• Design conceptualization and Architectural design. 

• Budgeting. 

• Construction Administration and execution. 

• Logistics. 

• On site erection and assembly supervision. 

• Project Delivery. 
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Martin County parks and recreation: 

• Site access. 

• Site amenities. 
 

TensoShade, LLC: 

• Subcontractor. 

• Budgeting. 

• Material purchasing. 

• Structural fabrication. 

• Structure powder coating finishing. 

• Membrane cut and welding. 

• Logistics and transportation. 

• Machinery operation. 

• Structure erection, assembly, and installation. 

• Project documentation and video. 

• Project administration and billing. 
 

Rocky Summit Engineering Consultants: 

• Structural engineering design. 

• Structural calculation and reaction reports. 

• Form finding. 

• Membrane patterning. 
 
Andersen Andre Consulting Engineers Consultants: 

• Geotechnical Report. 
 
Lindell Construction: 

• Contract Commissioner and General Contractor. 

• Onsite footing layout and construction. 

• Local accommodations. 

• Onsite construction supervision. 
 

 
I sincerely would like to thank everyone that collaborated on this fun project. 
Thank you. 
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