
Resiliency & Natural Hazards:   
Structural Solutions 

Structures along the Gulf Coast are exposed to multiple 
natural hazards, but their risk can be lowered with the 
adoption  of  policies  to  promote  higher  construction 
standards.   Older structures can also be  retrofitted  to 
withstand  catastrophic  flooding  and  hurricane winds.  
The three key strategies below can help structures hold 
up to the elements.     

• Location 

• Wind Resistance 

• Floodproofing 

Policies  to mitigate  structural  damage must 
begin with knowledge of the risks of different 
hazards and the level of risk that jurisdictions 
and property owners are willing to tolerate. 

Location of Structures 

Local  development  regulations  are  key  tools 
communities can use to protect their population from 
a disaster.   Whereas FEMA’s flood maps delineate the 
areas  of  highest  risk  and  establish  the  cost  and 
availability  of  flood  insurance  for  property  in  each 
zone, a local zoning or subdivision ordinance regulates 
the  location,  type  and  intensity  of  land  use.    The 
National  Flood  Insurance  Policies’  Community  Rating 
System  (CRS) provides  guidance on measures  to  take 
and rewards communities that adopt stricter standards 
for  construction  with  lower  flood  insurance  rates.  
When  a  community  is  rebuilding  after  a  disaster, 
setbacks  and  other  zoning  tools  can  help  guide  the 
property  owner  to  place  their  structure  in  the  safest 
part  of  the  lot.    Floodplain  ordinances  can  also 
establish special protective requirements in designated 
flood  zone  areas.  Where  communities  have 
experienced  severe  repetitive 
losses, targeted property acquisition 
can  permanently  remove  at‐risk 
parcels from the development pool.  
On  the  vertical plane,  FEMA’s Base 
Flood  Elevations  (BFE)  provide 
guidelines  for  elevation  by 

projecting the highest 
level  that  floodwater 
might reach. 

Wind Resistance 
Preparing  a  structure  for 
wind resistance should occur 
at  the  time  of  construction 
or  as  a  retrofit  to  existing 
buildings.  Several protective 
measures  can  increase 

resistance  to heavy winds.   The  International Building 
Code  (IBC)  outlines  wind  engineering  standards  that 
can be adopted by resolution into local building codes 
and  provide  guidelines  for  how  a  building’s  roofs, 
walls,  foundations, and  framework  should be built  to 
resist  winds  of  up  to  150  mph.    The  Gulf  Coast 
Community  Design  Studio  in  Biloxi,  Mississippi 
designed  and  built  a  number  of  wind  and  water 
resistant  homes  (such  as  the  one  pictured  above) 
based  on  their  research  of  the  risks  on Mississippi’s 
coast.    Owners  of  existing  buildings  may  need  to 
consider wind  retrofits  to strengthen  their structures.  
For  a  retrofit,  it  is  important  to  first  evaluate  the 
condition  of  the  home,  including  points  of  structural 
weakness,  and  recommend  a  path  of  action  based 
upon  the characteristics of the building.   Some of the 
most effective strategies for improving a current home 

include  upgrading  the  roof 
system,  strengthening  vents, 
and  protecting  doors  and 
windows  by  installing  shutters 
or replacing glass with  impact‐
resistant  covering  that  stands 
up to flying debris. 

Aerial  photo  of  FEMA  Base  Flood 
Elevations for a coastal community. 
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Images provided by Gulf Coast Community Design Studio. 

Floodproofing  

Elevation above FEMA’s Base Flood Elevation (BFE) 
is  the  best method  to  ensure  structures  stay  dry 
during  heavy  rains  or  storm  surge.    Communities 
may  adopt  BFEs  to  govern  new  construction  and 
even  require  another  foot  or more  of  additional 
clearance  space  above  it.    When  elevating  a 
structure to the recommended height isn’t enough, 
wet  or  dry  floodproofing  is  an  acceptable 
mitigation  option  for  non‐residential  structures.  
Wet  flood‐proofing  allows  floodwaters  to  flow  in 

and  back  out,  equalizing  pressure  on  the  building.    This 
technique  is  appropriate  for  warehouses  and  other 
structures without extensive  IT systems or special finishes.  
Dry  flood‐proofing  keeps  the  water  out,  but  results  in 
greater pressure on  the building.   This  technique  requires 
extra  reinforcement  of  the  building’s  foundation, 
framework,  and  roof  as  well  as  special  attention  to  the 
connections that hold each component together.  

ToolsTools  ACTIONS  POLICIES • TOOLS • TECHNIQUES 

Build More Resilient 
Communities with Smart 

Land Use Policies 

Minimize risks in land use planning 

Reduce social and economic effects of natural disasters 

Adopt land use guidelines to minimize flood damage 

Research mitigation strategies for specific natural hazards  

Create a Range of 
Housing Opportunities 

and Choices 

Create resilient communities by building stronger homes 

Build back better by applying architectural and engineering standards 
during the rebuilding process 

Build new homes to withstand floods 

Retrofit  existing  homes  to  withstand  high  winds  by  choosing  the 
proper materials and techniques for coastal construction  

*For a complete list of tools and resources, please see the “Tools & Resources Index” section of the Smart Growth and Sustainability Toolbox. 

www.dmr.ms.gov 

http://www.fema.gov/library/viewRecord.do?fromSearch=fromsearch&id=3581�
https://www.riskinstitute.org/peri/component/option,com_bookmarks/Itemid,44/catid,28/navstart,0/task,detail/mode,0/id,806/search,*/�
http://disastersafety.org/main;jsessionid=C0739DB2B987F0C1280C67FF11A35C7B?execution=e1s1�
http://des.nh.gov/organization/divisions/water/wmb/repp/documents/ilupt_chpt_2.7.pdf�
http://ibs.colorado.edu/hazards/library/hazlit/NatHazSearch.php�
http://www.resilientus.org/home_program�
http://www.gccds.org/�
http://www.fema.gov/library/viewRecord.do?fromSearch=fromsearch&id=4574�
http://www.fema.gov/library/viewRecord.do?id=4569�

	Structural Solutions


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





