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Fortified Forever 
Shouldn’t homes be able to withstand natural hazards? 

by John R. Nagy

Products&PracticeSpotlight

The high risk of widespread damage has made private 
property insurance extremely expensive or unavailable 
in coastal regions of the United States. State governments 

have created not-for-profit government corporations to 
provide protection for consumers that might otherwise be 
left uninsured against wind, hail, and non-catastrophic 
water damage (flood damage is covered only by federal 
insurance). Still, the insurance is quite expensive, and a 
major storm would likely force huge rate increases for all 
residents of the affected states. What can be done?

The Solution
The obvious solution is to build homes capable of 

surviving expected events. To meet that goal, the Insurance 
Institute for Business & Home Safety (IBHS) created the 
Fortified for Safer Living® program, providing explicit 
requirements for home construction.

To receive the Fortified designation, a home has to satisfy 
specific design and material requirements based on the 
natural perils defined for its region. Catastrophe-level perils 
addressed by the Fortified Standards Guide1 include 
hurricanes, tornados, severe thunderstorms, earthquakes, 
floods, wild fires, and severe winter weather. Final IBHS 
approval requires that a home is designed by a licensed 
professional and the design is documented and verified 
through an approved Fortified project manager. 

A Concrete Solution
Spancrete Group, Inc. has a solution that goes beyond the 

Fortified standards. Called the ForeverHome™, Spancrete’s 
concrete solution not only meets Fortified requirements 
but also the system prototype (Fig. 1) has been certified at 
the Platinum level under the U.S. Green Building Council’s 
LEED for Homes ratings system.2 

The ForeverHome pays homage to the designs of the 
traditional shotgun-style homes of the southern United 
States. Unlike those homes, however, it’s designed and 
constructed to withstand hurricane-force winds, dynamic 
forces caused by floods, and impact from debris—all with 
little or no damage. Complete homes with finished interiors 
can be built for competitive prices, and they can be fully 
insured at national average premiums—well below the 
premiums required if based on actuarial rates for a similarly 
sized wood-framed home.

Structural Concept
ForeverHome is an engineered structural concrete 

solution for residential construction. The height of the 
structure can be adjusted to comply with the local or 
federal requirements associated with flood risk. The 
structural shell is constructed entirely of precast  
reinforced concrete elements: an above-grade foundation, 
floor, walls, and roof. The lateral force-resistant system  
of the shell is comprised of an insulated concrete roof  

Fig. 1: After painting, the prototype appears to be a conventional 
shotgun-style house. Its resilient and energy-saving design, 
however, is far superior to what’s available using more 
traditional materials  
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and floor structural diaphragms that transfer applied 
forces to concrete shear walls and, ultimately, to the 
foundation system.

Individual precast concrete components are connected 
to form the structure. Connections between the concrete 
elements are designed with reinforcing bars and high-
strength grout. The joints between precast elements are 
sealed to prevent water infiltration and require very little 
maintenance. The configuration of the pieces and the way 
they are connected allow for quick and efficient construction. 
Finally, because the envelope of any home is only as strong 
as its weakest component, the ForeverHome system includes 
Andersen Corporation’s Stormwatch® Series of hurricane-
resistant windows and doors. 

Design Specifications
ForeverHome has been designed to exceed the recom-

mendations for flood and wind loads specified in FEMA 550, 
“Recommended Residential Construction for the Gulf 
Coast,”3 as well as ASCE 7-02, “Minimum Design Loads for 
Buildings and Other Structures.”4 The design also complies 
with the International Residential Code for One- and 
Two-Family Dwellings5 with no regional limitations. The 
home has been designed for a 170 mph (270 km/h) 
(3-second gust) wind speed. 

Individual Components
Insulated precast concrete roof

The roof is made of individual precast units that are 
gable-shaped and have ribs that provide the flexural 
strength required to span the entire width of the structure 
(Fig. 2). The roof has a continuous 5 in. (125 mm) layer of 
rigid insulation cast within the concrete.

The surface of the roof is concrete. Using form liners, the 
surface can be cast with profiles that are appropriate for the 
architectural style of the home. Integral gutters are cast into 
the roof sections and assist in controlling and diverting 
rainwater. The joints between roof members are sealed to 
prevent water intrusion and an additional membrane is 
applied over the entire surface of the roof, further water-
proofing the structure.

Insulated precast concrete walls
The precast walls resist vertical and horizontal forces. Two 

layers of reinforced concrete are separated by 3 in. (75 mm) 
of continuous rigid insulation (Fig. 3). Interchangeable 
form liners can be used to form architectural features in the 
exterior concrete layer, allowing the exterior of the home to 
resemble traditional building materials such as lap siding 
or brick masonry. Electrical conduit and plumbing pipes 
can be embedded into the panels during production to 
expedite the on-site work of these trades. Windows and 
doors are installed in the precast plant, so the building shell 
can be locked and secure as soon as it’s erected.

Precast concrete floors
The floors (Fig. 3) are made of prestressed hollow-core 

concrete planks designed and cut specific to their locations 
within the structure. The shaped edges of the planks are 
configured to accept a grouted joint that facilitates load 
sharing between members.

The floor planks bear on L-shaped reinforced concrete 
beams around the perimeter of the structure. These beams 
also support the weight of the wall and roof above. If a 
porch or deck is specified in front or behind the structure, 
the beams can cantilever over the columns.

Fig. 2: The gabled, insulated roof units are cast with integral 
beams to allow them to span between wall units

Fig. 3: The elevated floor system includes hollow-core planks 
spanning between L-shaped edge beams. The edge beams also 
support the home’s insulated wall panels
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Fig. 5: The assembled prototype includes cantilevered front and 
rear porches

Fig. 4: Each of the ForeverHome’s precast columns is founded on 
a pile socketed into the bottom of the integral footing. Cast-in-
place grade beams couple the footing to adjacent footings

The elevation of the living space can be adjusted to 
ensure the structure is above the expected flood surge at the 
site. The supporting columns transfer vertical and lateral 
loads to a pile-supported grid of integral footings and 
cast-in-place grade beams (Fig. 4). The elevated structure is 
accessed using precast concrete stair and landing units 
supported by the concrete foundation and the floor 
structure (Fig. 5). 

Truly Sustainable
For too long, replace-in-kind has been the rule. After 

every catastrophic event, owners and builders have simply 
replaced bad solutions with more bad solutions. This is 
clearly not sustainable, either from an environmental or a 
cost standpoint. We know how to minimize the risks of 

catastrophic loss, and we know how to create an energy-
efficient, durable home. Isn’t it time to change the rules?
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