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Introduction 
The purpose of this design manual is to provide recommended 
foundation designs and guidance for rebuilding homes destroyed by 
hurricanes in the Gulf Coast. In addition, the manual is intended 
to provide guidance in designing and building safer and less 
vulnerable homes to reduce the risk to life and property.

Past storms such as Hurricanes Andrew, Hugo, and Charley, and recent storms such as Ka-
trina and Rita continue to show the vulnerability of our “built environment” (see Figure 1). 
While good design and construction cannot totally eliminate risk, every storm has shown that 
sound design and construction can significantly reduce the risk to life and damage to property. 
With that in mind, FEMA has developed this manual to help the community of homebuilders, 
contractors, and local engineering professionals in rebuilding homes destroyed by Hurricanes 
Katrina and Rita, and designing and building safer and less vulnerable new homes.
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Intent of the Manual

The intent of the manual is to provide Gulf Coast homebuilders, contractors, and local engi-
neering professionals with a series of recommended foundation designs that will help create 
safer and stronger buildings along the Gulf Coast. The use of these designs is intended to cover 
many of the home styles anticipated for the construction effort.  

The foundations may differ somewhat from traditional construction techniques; however, they 
represent what are considered to be some of the better approaches to constructing strong and 
safe foundations in the hazardous areas along the Gulf Coast. The objectives used to guide the 
development of this manual are:

n	 To provide residential foundation designs that will require minimal engineering oversight 

n	 To provide foundation designs that are flexible enough to accommodate many of the homes 
identified in A Pattern Book for Gulf Coast Neighborhoods prepared for the Mississippi Gover-
nor’s Rebuilding Commission on Recovery, Rebuilding and Renewal (see Appendix B)

n	 To utilize model layouts so that many homes can be constructed without significant addi-
tional engineering efforts

The focus of this document is on the foundation of residential buildings. The assumption is 
that those who are designing and building new homes will be responsible for ensuring that the 
building itself is designed according to the latest building code (International Building Code 
[IBC], International Residential Code [IRC], and FEMA guidance) and any local requirements. 
The user of this manual is directed to other publications that also address disaster-resistant con-
struction (see Appendix G). 

Figure 1.  
Damage to residential 
properties as a result 
of Hurricane Katrina's 
winds and storm surge. 
Note the building that 
was knocked off its 
foundation (circled). 
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Although the foundation designs are geared to 
the coastal environment subject to storm surge, 
waves, floating debris, and high winds, several 
are suitable for supporting homes on sites pro-
tected by levees and floodwalls. For protected 
sites, wave loads may be less than those in an ex-
posed coastal environment and, therefore, the 
designs presented in this manual may be conser-
vative for such areas. 

This manual contains closed foundation designs 
for elevating homes up to 8 feet above ground 
level and open foundation designs for elevating 
homes up to 15 feet above ground level. These upper limits are a function of constructabil-
ity limitations and overturning and stability issues for more elevated foundations. Eight-foot 
tall foundations are a practical upper limit for 8-inch thick reinforced concrete masonry unit 
(CMU) walls exposed to flood forces anticipated in non-coastal A zones. The upper limit of 15 
feet for open foundations was established by estimating the amount a home needs to be elevat-
ed to achieve the 2005 Advisory Base Flood Elevations (ABFEs). The ABFEs published in the 
Hurricane Recovery Maps were compared to local topographic maps for the Gulf Coast. The 
comparison revealed that approximately 80 percent of the homes damaged by Hurricane Ka-
trina could be elevated to the ABFEs on foundations that are 15 feet or less in height. 

Using the Manual

The following information is needed to use this manual:

n	 Design wind speed and the Design Flood Elevation (DFE) at the site

n	 The flood zone(s) at the site

n	 Building layout

n	 Topographic elevation of existing building site 

n	 Soil conditions for the site. Soil condition assumptions used in the load calculations are in-
tentionally conservative. Users are encouraged to determine soil conditions at the site to 
potentially improve the cost-effectiveness of the design. 

Most of the information can be obtained from the local building official or floodplain manager.

This document is not intended to supplant involvement from local design professionals. While 
the designs included can be used without modification (provided that the home to be elevated 
falls within the design criteria), consulting with local engineers should be considered.  Local 
engineers may assist with the following:

n	 Incorporating local site conditions into the design

CAUTION: Although sites in-
side levees are not exposed to 
wave loads, sites immediately 

adjacent to floodwalls and levees can be 
exposed to extremely high flood veloci-
ties and scour if a breach occurs. Design 
professionals should be consulted before 
using these foundation designs on sites 
close to floodwalls or levees to determine 
if they are appropriate.



xii

INTRODUCTION

Building on strong and safe foundations

n	 Addressing and supporting unique features of the home 

n	 Allowing use of value engineering to produce a more efficient design

These designs have been developed to support homes with a range of dimensions, weights, and 
roof pitches. Figure 2 schematically shows the diverse range of dimensions and roof pitches. Ap-
pendix C contains a complete list of criteria and assumptions used in these designs. 

Figure 2.  
Schematic of range of 
home dimensions and 
roof pitches

This manual concentrates on foundations that resist the extreme hurricane wind and flooding 
conditions found throughout the Gulf Coast. For successful, natural hazard-resistant installa-
tions, both the foundation and the home it supports must be properly designed and constructed 
to take all loads on the structure into the ground through the foundation. Constructing the 
home to meet all the requirements of the IBC or the IRC is a minimum requirement to produc-
ing hazard-resistant homes. However, any model code must contain minimum requirements 
and best practice approaches for improved resistance to natural hazards.

To gain the benefits of a “best practices” approach, readers are directed to publications such as 
FEMA 499, Home Builder’s Guide to Coastal Construction Technical Fact Sheet Series, and FEMA 55, 
Coastal Construction Manual. A more complete list of available publications is contained in Ap-
pendix G.
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Organization of the Manual

There are five chapters and seven appendices in this manual. The intent is to cover the es-
sential information in the chapters and provide all the details in the appendices. Chapter 1 
provides a description of the different types of hazards that must be considered in the design 
of a residential building foundation in the Gulf Coast area. The primary issues related to de-
signing foundations for residential buildings are described in Chapter 2. Chapter 3 provides 
guidance on how to determine the magnitude of the loads placed on a building by a particular 
natural hazard event or a combination of events. The different foundation types and methods 
of construction foundation for a residential building are discussed in Chapter 4. Chapter 5 and 
Appendix A present foundation designs to assist the homebuilders, contractors, and local engi-
neering professionals in developing a safe and strong foundation. 

In addition to Chapters 1 through 5 and Appendix A, the following appendices are presented 
herein:

n	 Appendix B presents examples of how the foundation designs in this manual can be used 
with some of the houses in the publication A Pattern Book for Gulf Coast Neighborhoods.

n	 Appendix C provides a list of assumptions used in developing the foundation design pre-
sented in this manual.

n	 Appendix D provides detailed calculations on how to design the foundation of residential 
buildings. Two examples, one for open foundations and the other for closed foundations, 
are presented.

n	 Appendix E provides cost information that the homebuilders can use to estimate the cost of 
installing the foundation systems proposed in this manual.

n	 Appendix F includes a list of fact sheets contained in FEMA 499 that are referenced in this 
manual.

n	 Appendix G presents a list of references and other FEMA publications that can be of assis-
tance to the users of this manual.

n	 Appendix H contains a glossary of terms used in the manual.

n	 Appendix I defines abbreviations and acronyms used in the manual.
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Limitations of the Manual

This manual has been provided to assist in the reconstruction efforts after Hurricane Katrina. Builders, 
architects, or engineers using this manual assume responsibility for the resulting designs and their per-
formance during a natural hazard event.

The foundation designs and analyses presented in this manual were based on the American Society of 
Civil Engineers (ASCE) 7-02 and the 2003 version of the IRC. While FEMA 550 was being developed, 
ASCE released its 2005 edition of ASCE 7 (ASCE 7-05) and the International Code Council (ICC) is-
sued their 2006 editions of the IBC and IRC. The ASCE 7 revisions did not affect the load calculations 
controlling the designs and there were no substantive flood provision changes to the IRC that affect 
foundation designs in coastal areas.   
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