Protection of Beach Land and Property against Atlantic Hurricanes
By Gerry McShane
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Despite disappearing beachfront property and an above normal hurricane season on the South Eastern coastline of the US, many home buyers still want to live as close to the water as possible.

When a buyer invests in an oceanfront home however, he wants to be sure that his home will stand the test of whatever weather systems nature throws their way. 
The number one concern of current land and property owners is can my property survive most hurricanes and weather events and if not, what do I need to do to make sure it can.

The number one problem facing land and property owners is providing sufficient protection against destructive wave forces that are produced as the storm passes. As the photograph above adequately shows, a home that has protection in place to withstand wave buffeting is unscathed compared to the home next to it, which is completely destroyed.

Hurricanes: A fact of beach life

In an average year, up to ten tropical storms develop over the Atlantic Ocean, Caribbean Sea and the Gulf of Mexico. Many develop into various category storms but remain over the ocean and never make land contact. Up to six will probably develop into hurricanes and in an average three-year period, roughly five will strike the US coast between Texas and Maine. Of these two are major hurricanes. (Refer to the Storm Index at the end of this article) 
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In 2004, four major hurricanes hit Florida: Charlie, Francis, Ivan and Jeanne. And if that weren’t enough Jeanne passed through, did a loop and revisited Florida a second time. In all the four severe storms caused billions in land and property damage.
So building on the beach is serious business. 
In addition to usual construction design considerations, factors such as wind loading, flooding, wave velocity, soil erosion and scour must be taken into account. But in many cases, as witnessed by the partial or total destruction of homes built along the beaches, construction may lack sufficient strengthening or be able to withstand high storm forces. Storm surge protection is a must for any homeowner or property developer where beachfront property is concerned.
The most common damage in the recent series of storms was a combination of soil erosion and structural building damage caused by wave action. This is caused by what is known as storm surge, where water is pushed toward the shore by the force of the winds swirling around the storm. The advancing surge combines with the normal tides to create the hurricane storm tide which raises the mean water level substantially. To make matters worse, wind-driven waves are superimposed on the storm tide.
The degree of land erosion can be so severe that rapid remediation must be implemented to prevent further land loss and ensure the safety of the building concerned.
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The walkway to the beach behind the Holiday Inn on New Smyrna Beach fell after Jeanne's arrival on Sept. 26, 2004.

Immediate reconstruction was needed     to prevent subsidence and ensure  stability of the structure.
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New Smyrna Beach gets pounded as the tide comes from hurricane Jeanne.
The safety of these developments depends on the protection measures 

put in place to counter this magnitude of   wave action.

This is where the team of engineers at Skyline Steel can help by giving no obligation design and guidance on systems that will ensure structural integrity for many years to come.

The Long and the Short of it

Many city authorities employ Coastal engineering consultants to develop long term ‘soft’ solutions that essentially utilize beach configuration and land nourishment to give natural protection to the area. The natural preference for ‘soft’ solutions is fine for long term (multi-year programs) planning however where damage has already occurred or where immediate protection is needed then specific structural strengthening, such as the steel sheet piling method from Skyline Steel, become essential. Such ‘immediate’ solutions may be applied by individual property, as a barrier wall for a number of properties or to a section of beach to give the level of long term protection needed. 
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Squalls from Hurricane Jeanne throw water and seaweed from Lake Tohopekaliga through the air in Kissimmee. Strong winds persisted as Jeanne crossed the state.
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Waves slam over a seawall on the beach 
in Jupiter, Florida as the first bands of Hurricane Jeanne come ashore on September 25th 04
The Skyline Steel solution: Simple, functional and aesthetic 
Skyline ‘Storm’ series sheet piling is geared to handling the most severe storm conditions. This simple yet highly efficient barrier wall is thoroughly proven in many coastal applications across North America.
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In Good Hands

You are in good hands with the Skyline team. Skyline’s team of designers and sales professionals provide up front feasibility assessment at no cost. If a solution is appropriate then the team will provide design, appropriate product selection to meet storm loading requirements, on site supply and on site guidance to contractors to ensure a structurally sound barrier wall construction. Our team is always at hand to give advice at any stage of the work.
Design Service

The Skyline team can quickly evaluate a number of options to determine the most efficient and cost effective solution. This is then presented to the owner and further assessment carried out until the most appropriate solution is arrived at.
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Construction Methods
One significant benefit of steel sheet piling is the speed of build on site. This allows the contractor to be on and off site in as short a time as possible. For longer runs of wall typical installation rates where conditions permit straightforward build, can be as high as 50 linear feet per day. 
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Fortified for safer living
The ‘storm’ series steel sheet piling are inherently storm disaster-resistant and will give life long protection against wave action and wind blown debris. Wind blown sand is particularly erosive as it can have the effect of sand blasting the building. 
The property is protected by a cocoon of discrete sheet piling coated with state of the art durable coatings to blend in with the property. 
System Costs
Cost estimates for the proposed solution are pulled together very quickly for the Home owner or property developer’s evaluation. The Skyline system compares favorably with any other method of construction however no system gives the combination of speed of build, aesthetics and slim profile achieved with the Skyline Storm series of sheet piling.
-------------------------------------------------------------------------------------------------------------------------
Contact the Skyline Team at 
	SKYLINE -  FLORIDA 

	1801 Lee Road

Suite 210
	PHONE
	407-622-6001

	Winter Park, FL  32789
	FAX
	407-622-6002

	
	Toll Free #
	1-866-311-1735

	TOM CONDRIN
Regional Manager


Storm Index

2004 Storm Names 

  Alex (August): The season's first tropical storm developed into its first hurricane off the Atlantic Coast. The National Hurricane Center said sustained winds reached nearly 100 mph. 

  Bonnie (August 9-12) Developed as a small storm about 950 miles south of the Mississippi River basin. 

  Charley (August 9-15) Grew into a Category 4 storm before making landfall August 13 at Punta Gorda, Florida. It traversed central Florida, killing at least 27 and weakened as it spun up the East Coast. 

  Danielle (August 14-21) Developed 300 miles WSW  of the Cape Verde Islands and became a Category 2 hurricane on the 15th.  

  Earl (August 14-16) Developed 375 ESE of Barbados and became the season's third hurricane before weakening into a tropical wave on the 16th. 

  Frances (August 26-Sept. 9) After stalling off the coast, it made landfall as a Cat 2 near Stuart, Florida, Sept. 5 at 1 a.m. It crossed the state, dropping heavy rains, and moved into the Gulf of Mexico before hitting the panhandle and drifting north as a tropical depression. 

  Gaston (August 28-August 30) Developed into a tropical storm just off the South Carolina coast and made landfall near Charleston with winds close to 70 mph. 

  Hermine (August 30-31) Developed 210 miles SSW of Nantucket and fizzled out before making landfall. 

  Ivan (Sept. 3-Sept. 16) The season's first Category 5 hurricane, it became the sixth most powerful storm ever formed in the Atlantic with sustained winds of 160 mph. Made landfall in the U.S. at Gulf Shores, Alabama, Sept. 16 as a Cat 3, killing at least 20. It later looped back around into another tropical storm and hit Louisiana. 

  Jeanne (Sept. 14-26) Gained hurricane status Sept. 16 near the eastern tip of Hispaniola. Reached Category 3 status. Her flood waters killed over 1,500 in Haiti. She turned northward and looped, hitting the islands a second time before smashing into Florida in almost the same landfall area as Frances, hitting as a Category 3 storm. 
	Cat.
	Wind
	Water
	Cat.

	
	Speed
	Damage
	Surge 
	Effect
	

	1
	74-95 mph
64-82 kts

119-153 km/hr

Minimal Hurricane

	No real damage to building structures. Damage primarily to unanchored mobile homes, and trees. 
	
4-5 ft
above normal
	Low-lying coastal roads inundated, minor pier damage, some small craft in exposed anchorage torn from moorings. 
	1

	
	Examples: Hurricanes Allison of 1995 and Danny of 1997 were Category One hurricanes at peak intensity.
	

	2
	96-110 mph
83-95 kts

154-177 km/hr

Moderate Hurricane

	Some roofing material, door, and window damage of buildings. Considerable damage to shrubbery and trees with some trees blown down. Considerable damage to mobile homes and piers.
	
6-8 feet
above normal
	Coast roads cut by rising water 2 to 4 hours before arrival of hurricane center. Considerable damage to piers. Marinas flooded. Evacuation of some shoreline residences and low-lying areas required.
	2

	
	Examples: Hurricane Frances of 2004 was a Category Two hurricane when it hit Stuart, Florida while Hurricane Georges of 1998 was a Category Two Hurricane when it hit the Florida Keys and the Mississippi Gulf Coast.
	

	3
	111-130 mph
96-113 kts

178-209 km/hr

Extensive Hurricane

	Some structural damage to small residences and utility buildings. Damage to shrubbery and trees with foliage blown off trees and large tress blown down. Mobile homes are destroyed.
	
9-12 ft above normal.
	Low-lying routes are cut by rising water. Flooding near the coast destroys smaller structures with larger structures damaged by battering of floating debris. Evacuation of residences within several blocks of the shoreline.
	3

	
	Examples: Hurricane Jeanne of 2004 and Ivan of 2004 were Category Three hurricanes at landfall in Florida and in Gulf Shores, Alabama, respectively.
	

	4
	131-155 mph
114-135 kts

210-249 km/hr

Extreme Hurricane

	More extensive curtain-wall failures with some complete roof structure failures on small residences. Trees are blown down. Extensive damage to doors and windows.
	
13-18 ft
above normal
	Low-lying escape routes cut by rising water. Major damage to lower floors of structures near the shore. Massive evacuation of residential areas as far inland as 6 miles (10 km).
	4

	
	Examples: Hurricane Charlie of 2004 was a Category Four hurricane at Punta Gorda, Florida. Hurricanes Felix and Opal of 1995 also reached Category Four status at peak intensity.
	

	5
	155 mph
135 kts

249 km/hr

Catastrophic Hurricane

	Complete roof failure on many residences and industrial buildings. Some complete building failures. All trees, blown down. Complete destruction of mobile homes. Severe window and door damage.
	
>18 ft
above normal
	Low-lying escape routes cut by rising water. Major damage to lower floors of all structures located less than 15 ft above sea level and within 500 yards of the shoreline. Massive evacuation as far inland as 5-10 miles (8-16 km).
	5

	
	Examples: Hurricane Mitch of 1998 was a Category Five hurricane at peak intensity over the western Caribbean. Hurricane Gilbert of 1988 was a Category Five hurricane at peak intensity and is the strongest Atlantic tropical cyclone of record.
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