
Local Officials Guide 
for Coastal Construction
Design Considerations, Regulatory Guidance, and 
Best Practices for Coastal Communities

FEMA P-762 / February 2009





FEDERAL EMERGENCY MANAGEMENT AGENCY

Local Officials Guide
for Coastal Construction

Cover Photo: Courtesy of Jennifer Smits/FEMA

i

Design Considerations, Regulatory Guidance, and 

Best Practices for Coastal Communities

FEMA P-762 / February 2009



 LOCAL OFFICIALS GUIDE FOR COASTAL CONSTRUCTION

Any opinions, findings, conclusions, or recommendations expressed in this publication do not necessarily 
reflect the views of FEMA. Additionally, neither FEMA nor any of its employees makes any warrantee, 
expressed or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, product, or process included in this publication. Users of information from 
this publication assume all liability arising from such use.

ii



FEDERAL EMERGENCY MANAGEMENT AGENCY

Acknowledgements

The preparation of  this document was sponsored by the FEMA Mitigation Directorate. It has been 
developed based on the work of  several recent publications, new insights from recent hurricanes, the  
post-disaster assessment findings of  FEMA Mitigation Assessment Teams, and other sources of  
information on residential coastal construction. The principal contributing authors of  the supporting 
reference documents are gratefully acknowledged. 

For this manual, the following individuals are acknowledged:

Primary Authors:

Scott Tezak, URS Corporation – Project Manager

David K. Low, DK Low & Associates, LLC

Adam Reeder, PBS&J

Contributors:

Chris Hudson – FEMA Headquarters – Project Monitor

John Ingargiola – FEMA Headquarters

Jacob Anderson – FEMA Headquarters

Marcus Barnes – FEMA Headquarters

Ken Wallace – FEMA Region III

Mark Vieira – FEMA Region IV

John Plisich – FEMA Region IV

Chuck Gregg – FEMA Region VI

Jeffrey Lusky – FEMA Region IX

Byron Hilado – PBS&J

Mike J. Robinson – PBS&J

Rebecca Quinn – RCQuinn Consulting

Wanda Edwards – Institute for Business and Home Safety (IBHS)

William Coulbourne – Applied Technology Council 

Chris Jones – Christopher P. Jones

iii



 LOCAL OFFICIALS GUIDE FOR COASTAL CONSTRUCTION

Project Review Committee

The authors and editors gratefully acknowledge the invaluable assistance and advice provided by the 
following reviewers:

Jhun De La Cruz – FEMA Headquarters

Lois Forster – FEMA Headquarters

Tim Tolbert – City of  Santa Rosa, Florida

Joe Lamb – City of  Port Aransas, Texas

William York – W.H. York Consulting

Timothy Reinhold – Institute for Business and Home Safety (IBHS)

Randy Noelle – Builder

Stuart McDonald –Mercedes Homes

Mike Rimoldi – FLASH

David Conover – International Code Council (ICC)

Steve Van Note – International Code Council (ICC)

Phil Line – American Forest & Paper Association (AF&PA)

Kenneth Ford – National Association of  Home Builders (NAHB)

Dana Bres – U.S. Department of  Housing and Urban Development (HUD/PATH) 

Steve Mitchell – City of  Pascagoula, Mississippi

Don Burrell – City of  Beaumont, Texas

Lalo Flores – Missouri City, Texas

Edward Beasley – City of  Portland, Texas

Robert Daehn – City of  Kingsville, Texas

San Nelson – Texas Department of  Insurance

Robert Smalley – City of  Chesapeake, Virginia

iv



FEMA P-762
Catalog No. 09064-1

FEMA

U
. S

.   
DEPARTMENT O

F

H
O

M

ELAND SECURIT
Y



 



FEDERAL EMERGENCY MANAGEMENT AGENCY TOC-1

TABLE OF CONTENTS     TOC    

Contents

1  Introduction

1.1 Objectives .................................................................................................................................... 1-1
1.2 Target Audience .......................................................................................................................... 1-1
1.3 Scope ............................................................................................................................................ 1-1
1.4 Using the Guide ...........................................................................................................................1-2
1.5 Coastal Construction versus Inland Construction ......................................................................1-4
1.6 Building Codes.............................................................................................................................1-5

2  Coastal Hazards and Considerations

2.1 Flood Hazards: General Design Considerations ......................................................................... 2-1
2.2 Wind Hazards: General Design Considerations ....................................................................... 2-19
2.3 Other Hazards ........................................................................................................................... 2-32

3  Investigating Regulatory Requirements

3.1 Floodplain Management Requirements and Building Codes ..................................................... 3-1
3.2 Building Codes and Standards .................................................................................................. 3-11
3.3 Coastal Barrier Resources Act of  1982 ..................................................................................... 3-18
3.4 Coastal Zone Management Regulations ................................................................................... 3-19
3.5 Use of  the National Flood Insurance Program and Code Crosswalk ...................................... 3-20

4  Permits and Inspections

4.1 Introduction .................................................................................................................................4-1
4.2 Coastal Building Official/Floodplain Administrator’s Responsibilities ......................................4-2
4.3 Freeboard .....................................................................................................................................4-5
4.4 The Pre-development Conference/Pre-application Meeting .....................................................4-6
4.5 Coastal Construction Permit Application Steps ..........................................................................4-8
4.6 Permit Plan Submittal Requirements ..........................................................................................4-8
4.7 Elevation Certificates .................................................................................................................4-10
4.8 Inspections .................................................................................................................................4-11
4.9 Enforcement and Violations ......................................................................................................4-14
4.10 Variance Process ........................................................................................................................4-15
4.11  Supplemental Information .......................................................................................................4-16

5  Coastal Construction and Continuous Load Paths

5.1 Continuous Load Path .................................................................................................................5-1
5.2 Types of  Load Paths ....................................................................................................................5-4
5.3 Identifying Load Paths in Buildings ............................................................................................5-5
5.4 Building Codes and Standards ....................................................................................................5-7
5.5 Continuous Load Paths and Building Success ............................................................................5-8



TOC-2  LOCAL OFFICIALS GUIDE FOR COASTAL CONSTRUCTION

TOC     TABLE OF CONTENTS

6  Coastal Foundations and Best Practices

6.1 Introduction ................................................................................................................................. 6-1
6.2 Building Codes and Coastal Foundations ................................................................................... 6-2
6.3 Foundations in Coastal Areas ...................................................................................................... 6-2
6.4 Elevating Buildings in Coastal Areas ........................................................................................... 6-5
6.5 Soils Investigation ...................................................................................................................... 6-24

7  Building Framing Systems and Best Practices

7.1 Introduction ................................................................................................................................. 7-1
7.2 Diaphragms and Shear Walls ...................................................................................................... 7-2
7.3 Roof  Construction ....................................................................................................................... 7-4
7.4 Wall Construction ........................................................................................................................ 7-8
7.5 Floor Construction .................................................................................................................... 7-18

8  Roof Coverings and Best Practices

8.1 Introduction ................................................................................................................................. 8-1
8.2 Roof  Coverings: General Code Requirements ...........................................................................8-3
8.3 Re-roofing Code Requirements and Best Practices .................................................................. 8-12

9  Exterior Cladding Components and Best Practices

9.1 Introduction ................................................................................................................................. 9-1
9.2 Exterior Wall Coverings and Claddings ...................................................................................... 9-1
9.3 Exterior Covering and Best Practices ..........................................................................................9-6
9.4 Exterior Floor Coverings ........................................................................................................... 9-11
9.5 Soffits ......................................................................................................................................... 9-12
9.6 Concrete and Masonry Walls .................................................................................................... 9-12

10  Windows and Doors

10.1 Introduction ............................................................................................................................... 10-1
10.2 Window and Door Failure ......................................................................................................... 10-1
10.3 Windborne Debris Protection Systems......................................................................................10-4
10.4 Protection Requirements for Windborne Debris ......................................................................10-6
10.5 Window and Door Leakage ....................................................................................................10-11
10.6 Window and Door Assembly Capacities .................................................................................10-12
10.7 Garage Doors ..........................................................................................................................10-14
10.8 Additional Resources ...............................................................................................................10-16

Figures

2-1 Floodplain along an open coast ................................................................................................... 2-2

2-2 Long Beach, Mississippi: Aerial photo of  apartment complex ................................................... 2-3

2-3 Gulf  Shores, West Beach, Alabama: Aerial overview .................................................................2-4



FEDERAL EMERGENCY MANAGEMENT AGENCY TOC-3

TABLE OF CONTENTS     TOC    

2-4  Gulf  Shores, West Beach, Alabama: Insufficient pile embedment ............................................2-4

2-5  Orange Beach, Alabama: Collapse of  five-story, multi-family building .....................................2-5

2-6 Orange Beach, Alabama: Collapse of  five-story, multi-family building .....................................2-5

2-7 Hydrostatic loads on buildings ....................................................................................................2-6

2-8 Hydrodynamic loads on a building or building element ............................................................ 2-7

2-9 Gulfport, Mississippi: Floodborne debris ....................................................................................2-8

2-10 Example of  surge, wave, and debris damage ..............................................................................2-9

2-11 Example of  surge, wave, and debris damage ..............................................................................2-9

2-12 Big Lagoon, Alabama: Buildings constructed on piles ...............................................................2-9

2-13 Orange Beach, Alabama: Significant erosion caused a parking slab to fail ............................. 2-11

2-14 Gulf  Shores, Alabama: House on pile foundation .................................................................... 2-11

2-15 Gulf  Shores, Alabama: House on pile foundation .................................................................... 2-11

2-16 Coastal wave height and stillwater depth .................................................................................. 2-12

2-17 Flood probability chart .............................................................................................................. 2-14

2-18 Example of  a Digital Flood Insurance Rate Map (DFIRM) .................................................... 2-17

2-19 Coastal flood hazard areas ........................................................................................................ 2-17

2-20 Hurricane-prone regions and special wind regions ..................................................................2-21

2-21 Wind-induced pressures on a building ......................................................................................2-23

2-22 Wind pressure as a function of  wind speed ...............................................................................2-25

2-23 Internal pressure condition when the dominant opening is in the windward wall ..................2-28

2-24 Internal pressure condition when the dominant opening is in the leeward wall ......................2-29

2-25 Ocean Springs, Mississippi: Apartment complex severely damaged by wind ..........................2-31

2-26 Gulf  Shores, Alabama: Partition walls destroyed by interior pressurization ............................2-31

2-27 New Orleans, Louisiana: Neighborhood with homes and vehicles flooded .............................2-33

3-1 Minimum NFIP V Zone Requirements ......................................................................................3-6

3-2 Minimum NFIP A Zone Requirements ......................................................................................3-8

3-3 Recommended Elevation for Buildings in Coastal A Zones and V Zones ............................... 3-10

3-4 The hurricane-prone regions along the coastline of  the United States .................................... 3-17

4-1 Permitting and Construction Process Overview .........................................................................4-9

5-1 Dade County, Florida, Hurricane Andrew (1992): Load path failure at end gable ...................5-2

5-2 North Carolina, Hurricane Fran (1996): Load path failure in a foundation ..............................5-2



TOC-4  LOCAL OFFICIALS GUIDE FOR COASTAL CONSTRUCTION

TOC     TABLE OF CONTENTS

5-3 Punta Gorda, Florida: Roof  framing damage and loss due to load path failure ....................... 5-3

5-4 Punta Gorda, Florida: Load path failure in connections for a roof  system ............................... 5-3

5-5 Pass Christian, Mississippi: Newer home damaged from internal pressurization ...................... 5-4

5-6 Loads applied to the exterior walls of  a building ....................................................................... 5-5

5-7 Technical Fact Sheet No. 10, Page 1 .......................................................................................... 5-6

5-8 Technical Fact Sheet No. 10, Page 2 .......................................................................................... 5-7

5-9 Big Lagoon, Florida: Elevated building, constructed to newer code .......................................... 5-9

5-10 Big Lagoon, Florida: This house was elevated on piles .............................................................. 5-9

5-11 Big Lagoon, Florida: This house was elevated on piles .............................................................. 5-9

6-1 Recommended open-foundation practice for buildings in the Coastal A Zone and V Zone .... 6-4

6-2 Navarre Beach, Florida: Slab-on-grade foundation failure due to erosion ................................ 6-4

6-3 Navarre Beach, Florida: Close-up of  foundation failure shown in Figure 6-2 ........................... 6-5

6-4 Plaquemines Parish, Louisiana: Home that had been elevated on fill ....................................... 6-6

6-5 Building failure caused by undermining of  crawlspace foundation during Hurricane Fran ..... 6-8

6-6 Failure of  crawlspace foundation, which was undermined by scour .......................................... 6-8

6-7 Typical stem wall foundation .................................................................................................... 6-10

6-8 Fort Myers Beach, Florida: Oceanfront house constructed on an open foundation ................ 6-11

6-9 Fort Myers Beach, Florida: Newly constructed house elevated on an open foundation .......... 6-12

6-10 Dauphin Island, Alabama: Successful pile foundation following Hurricane Katrina .............. 6-13

6-11 Dauphin Island, Alabama: Structure near collapse due to insufficient pile embedment ......... 6-13

6-12 Long Beach, Mississippi: Structure removed from its foundation by wave action ................... 6-14

6-13 Pile installation methods ........................................................................................................... 6-15

6-14 Diagonal bracing schematic ...................................................................................................... 6-17

6-15  Knee brace connection example .............................................................................................. 6-18

6-16  Elevation view (right) of  a concrete pile foundation using grade beams .................................. 6-19

6-17 Successful use of  a breakaway wall ........................................................................................... 6-21

6-18 Building damages due to the incorrect construction of  a breakaway wall ............................... 6-21

6-19 Possible failure modes for masonry piers .................................................................................. 6-22

6-20 Pass Christian, Mississippi: Performance comparison of  shallow, open foundations ............... 6-23

6-21 Belle Fontaine Point, Jackson County, Mississippi: Column connection failure ....................... 6-23

7-1 Load transfer between diaphragms and shear wall .................................................................... 7-2



FEDERAL EMERGENCY MANAGEMENT AGENCY TOC-5

TABLE OF CONTENTS     TOC    

7-2 Horizontal diaphragm and diaphragm components .................................................................. 7-3

7-3 Vertical shear walls and shear wall components ......................................................................... 7-3

7-4 Loss of  roof  sheathing due to inadequate fastening ................................................................... 7-4

7-5 Exterior views of  connection between roof  sheathing and roof  trusses .................................... 7-6

7-6 Interior views of  connection between roof  sheathing and roof  trusses ..................................... 7-6

7-7 Detail of  masonry wall-to-roof  trusses ....................................................................................... 7-7

7-8 Horizontal loadings exerted on exterior walls ............................................................................ 7-9

7-9  Segmented shear walls .............................................................................................................. 7-10

7-10 Perforated shear walls ............................................................................................................... 7-10

7-11 Shear wall anchor ..................................................................................................................... 7-12

7-12 Example of  balloon framing ..................................................................................................... 7-13

7-13 Additional bracing at a gable end wall ..................................................................................... 7-13

7-14 Improperly braced gable walls .................................................................................................. 7-14

7-15 Residential use of  a moment frame .......................................................................................... 7-15

7-16  Uplift connections around framed opening .............................................................................. 7-16

7-17 Designed of  a reinforced masonry wall system ........................................................................ 7-18

7-18 Wooden I-joists used for floor framing ..................................................................................... 7-20

8-1 Instance where wind pressures exceeded the strength of  the asphalt roofing ............................ 8-2

8-2 Gulfport, Mississippi: Winds dislodged roof-mounted equipment ............................................. 8-2

8-3 Example of  an augmented underlayment installation ............................................................... 8-5

8-4 Example of  proper shingle installation ....................................................................................... 8-6

8-5 Roof  failures that resulted from improper starter-strip installation ............................................ 8-7

8-6 Roof  failures that resulted from asphalt shingles being installed in a raking fashion ................. 8-7

8-7 Loss of  asphalt shingle roofing along hip ................................................................................... 8-7

8-8 Clay tile roof  failure. The tiles were dislodged due to inadequate anchorage ...........................8-8

8-9 Storm damage to a tile roof  system ............................................................................................ 8-9

9-1 Examples of  moisture barrier systems ........................................................................................ 9-4

9-2 Examples of  moisture barrier systems ........................................................................................ 9-4

9-3 Proper siding lapping to prevent moisture penetration .............................................................. 9-5

9-4 Roof  flashing ............................................................................................................................... 9-7

9-5 Window flashing details .............................................................................................................. 9-7



TOC-6  LOCAL OFFICIALS GUIDE FOR COASTAL CONSTRUCTION

TOC     TABLE OF CONTENTS

9-6 Comparison of  typical high-wind siding verses standard siding ................................................ 9-8

9-7 The center of  the nailing slot is the proper fastener location ..................................................... 9-8

9-8 Proper fastener clearance ............................................................................................................ 9-8

9-9 Example of  wood siding on a wood-framed house .................................................................... 9-9

9-10 Figure illustrating the layout of  brick ties at house under construction ................................... 9-10

9-11 Waveland, Mississippi: House with collapsed brick veneer due to insufficient wall ties ........... 9-10

9-12 Example of  an exterior floor covering system damaged by Hurricane Ivan ........................... 9-11

10-1 Punta Gorda, Florida: Failure of  a roof  structure from pressurization ...................................10-2

10-2 Puerto Rico: Failure due to inadequate pressure rating of  window ......................................... 10-3

10-3 Punta Gorda, Florida: Glazing failure due to windborne debris from displaced roofing ........ 10-3

10-4 Glazing failure due to windborne debris .................................................................................. 10-3

10-5 Pensacola, Florida: Example of  an insufficient shuttering system ...........................................10-7

10-6 Pensacola, Florida: Failure of  glazing from windborne debris ............................................... 10-10

10-7 Punta Gorda Isles, Florida: Anchorage failure in sliding glass door failure ........................... 10-12

10-8 Negative pressure failure of  garage door ................................................................................ 10-15

10-9 Positive pressure failure of  garage door .................................................................................. 10-15

Tables

2-1 Enhanced Fujita Scale .............................................................................................................. 2-20

2-2 Saffir-Simpson Hurricane Scale ............................................................................................... 2-22

2-3 Wind Pressure Example for Exposure B ................................................................................... 2-26

2-4 Wind Pressure Example for Exposure C .................................................................................. 2-27

3-1 Code Crosswalk ........................................................................................................................3-22

10-1 Tables 2 and 3 from ASTM E1996 ..........................................................................................10-9

Appendix: ................................................................................................................................................A-1


