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TECHNICAL BULLETIN 9-99

Design and Constr uction Guidance for Breakaway Walls
Below Elevatad Coastal Buildings
in accordance with the Natonal Flood Insurance Program

Introduction

In Coastal High Hazard Ares(ZonesV, VE, and V1-30)the Ndiond Flood InsuranceProgram
(NFIP) regdationsrequretha communities patici painginthe progran adof flooddain
managenert ordnance orlawsrequringtha dl new andsubstartially improved bl dingsbe
elevaedto or abovehe bae flood devaion BFE) on foundéons corsisting of ples, posts piers,
or cdumns. These open found#ons mustbe designedto dlow waves and waer moving & high
velocity to flow beneth the bulding. Loca ordnance orlawsadoged by paticipaing
communitiesmustfurther requre tha the area dewthelowestfloor ofthe éevaed bulding be
left free of olstructions. Wdls or aher olstructionsbd owthe éevaed bul ding carsignificartly
increaethe pdential for flood danageto the éevaed bulding byincreaingthesurface area
subjed to waveimpad and véodty flow duting a coatal storm.

Although oBtructions are prolbited,the area dew thelowestfloor of an éevaed buldingin a
Coastal High Hazard Areanay be entosed with open woodeatticework,insed screenng, or non-
suppoting “breakaway” whs (seeFigure 1). However, each tifese must be deigned and
corstructedto cdlapse under wnd and wéerloads withou causing cdl apse, dsplacement, or
otherstructurd damageto the devaed potion ofthe bul ding orsuppoting foundéonsystem. In
addtion,like dl other corstructionin the Speaal Flood Hazard Area, any diosure béow the
lowestfloor of an éevaed buldingmustbe buit with flood-resistart matenals and wth methods
and praticestha minimize flood danage Furthemore,the area dew thelowestfloor ofthe
elevaed buldingmay be $ed orly for parkng, bulding acces orstorage.

Spedfic design requremerts areincludedinthe NFIP reguations for breakaway wigs. More
recern research on breakaway Waperfomed fortheFederd EmergencyManagenernt Agency
(FEMA) andthe Ndiond ScienceFounddion by Noth CardinaState Unversity and Oregon
State Unversity evduaedthe faluremechamsms(seeFurther Informaionon page 14 ahis
bulletin). The reearchincduded ful-scde,labordory wavetanktestsof breakaway wiapands.
This bull etin describes prescriptive design deails tha comply with the requremerts of the NFIP
regdationsandtha may be $ed by dsign professonds asan dterndivetothe perfomance
requremenslistedinthe regletions.
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NFIP Regulations
Sedion 60.3(e)(4) ofhe NFIPreguations statestha the canmunity shdl:

“Providethat new construction and substantial improvementsin ZonesV1-V30,VE,
and aso ZoneV if base flood devaion daais avalable an the canmunity’'sFIRM, are
elevaed o pilingsand cdumnsso that (i) the bdtom of thelowesthorizontal structural
membe of thelowestfloor (exdudingthe glin gsor cdumns) is devaedto or abovethe
base floodlevd; and (i) the gle a cdumn foundation and structure atachedtheretois
anchoredto resistflotation, cdlapse andlateral movament dueto the effeds of wind and
water loads ading simultaneausly on all building canponents. Water loadng vdues
shall bethose asociatedwith the base flood.Windloadng vduesusedshall bethose
required by appcable State a locd huilding standards. A regstered pofessional
enginea or archited shall devédop a revewthestructural design spedficationsand
plansfor the canstruction, and shall cetify that the design and methods of construction
to beused aein accadancewith accepedstandards of practice fa medingthe
provisions of paagraphs(e)(4)() and (i) of thissedion.”

Sedion 60.3(e)(5) fuherstatestha a canmunity shdl requre:

“...that all new construction and substantial improvanents within ZonesV1-V-30,VE,
andV on the canmunity’s FIRM havethe space béow the lowest floor ether free of
obstruction or constructedwith non-supparting breakavaywalls, open woodlattice-
work, or insed screening intendedto cdl apse unde wind and water loadswithout
causing cdlapse, dsplacament, or other structural damagetothe devaed pation of the
building o supparting foundation system. For the purpose ofthis sedion, a lreakavay
wall shall have a dsign safeloadng resisiance ofnot lessthan 10 and no morethan 20
pounds per square fod. Use of lreakavay walls which exceed a dggn safeloadng
resiseance of 20 pands pe square fod (ether by design or when so recuired bylocd or
State cods) may be pemitted mly if aregstered professional enginee or archited
catifiesthat the designs propasedmed the fdl owing canditions: (i) Breakavaywall
calapse shall result from awater loadlessthan that which would ocar duringthe base
flood; and (ii) The devaed pation of the kuilding and suppartin g foundation system
shall not besubjed to cdlapse, dsplacanent, or other structural damage dietothe
effeds of wind and water loads ading simultaneausly on all building canponents
(structural and non-structural). Water loadng vduesusedshall bethose asdatedwith
the base flood.Wind loadng vduesusedshall bethose required by appcalle State a
locd building standards. Such enclosedspaceshall beusealde solely for parking of
vehicles, building access or storage.”

Technca Bull etins provide gudance otheminimum requremerts of the NFIP reguations.
State orlocd requrementstha exceedhaose ofthe NFIP take precedence. Bign
professpnds shoud cortad community officiadsto degemine wheéhermore restrictive State
orlocd reguationsapgy to the bulding orsitein question. All apgicalde standard of the
State orlocd building codemustdso bemet for any buldingin a food hazard area.




Below-Building Enclosure Options Compliant With the Regulations

Accordngto Sedion 60.3(e)(5) othe NFIPreguations, area bdow devaed buldingsin Coastal
High Hazard Ares(Zones V1-V-30, VE, and V)may be enlmsedin one oftwo ways: (1) with
insed screenng or operatticework or (2) vith breakaway wiés.

Insed Screenng and Open Lisicework

Insed screenng and opetetticework béow devaed bul dingsare né corsidered obtructions as
long atheymed the perfomance requemerts of Sedion 60.3(e)(5) othe NFIP reguations. To
increaethelikelihoodthat thescreen otatticework wil cdlapse ssintended, withou trarsferring
loadsto the bulding orits founddion, this bul etin recanmendstha the veticd framing members
on whichthescreen otatticeworkis mounted uch & 2 x 4's) bespaced tlesst 2 fed apat.
Eithermetal orsyntheticinsed screenngis accepable. Laticeisavaladein 4’ x 8’ shedsin wood
or plastic. Themateria usedto fabiicate thelatticeshoud be nahickerthan Y4nch, andhe
finishedshed shoud have an openg raio of & least40 percen (AlthoughSedion 60.3(e)(5)
spedfieswoodlattice, pastic latticeis accepad e aslong ait medsthe requremenslisted above.)

Breakaway Whs

Sedion 60.3(e)(5) othe NFIPreguationsrequrestha breakaway wis ether (1) be costructed
tomed prescriptive citena for resisianceto wind and weerloads or (2) be cdified by a reptered
professbnd engneer or arched.

Walls MedingthePrescriptive Criteria

Accordngto NFIP perfomance citeria for breakaway wis, any wadl with a designedsafe
working resistance of nblessthan 10 and nanorethan 20 pounslpersquare foo (psf) is
corsidered a breakaway Wand dosnat requre cetificaion by an enigieer or arcited.
Previous NFIP design gudancejnthe 1986 etti on of FEMA s Coastal Construction Manud,
spedfiedstandardstud wdl pands placed baveen [pli ngsor aher veticd founddionmembers,
but connetedto the bulding orly at thetop and bttom of the pankwith aspeafic number of
fastenesintendedo restrict the capaity of the wdl to the 10-to 20-=f range. Hgherloads will
cauwse a falure dthetop or bdtom connetions. Breakaway whs bult accordngto this previously
devdoped gudance cotinueto be caonpliant withthe NFIP performance citeria.

Walls Requring Cettification

In many coatal area, locd bulding codsindude wnd design requremertstha exceedhe 20-
psf maximum described above. NHIP perfomance citeria dl ow for corstruction of breakaway
walls tha med these wind requrements. Breakaway whs with capadies higherthan 20 gf are
pemittedif an engneer or arciied cettifiestha (1)the wdl will cdlapse before bse flood
condtions are reached and (&)e devaed bulding will na be danaged by combined wnd and
floodloadson dl bulding canponerts. The renainder ofthis bul etin preserts a prescriptive
description of breakaway wks that mee thetwo cetification condtionsbased onmore recenh
research.



Wave Forces and Rising Storm Surge

The results of prevous breakaway wid andyses, which served athe baisof recanmenddionsin
the 1985 ettion of FEM A s Coastal Construction Manué, assumed design flood condionsand
oscill ating (non-breaing) wave conii ons. Themore recetiresearch condued by Noth Cardina
State Unversity and Oregorsiate Unversity assumedtwo significart differencesto bdtermodd
coastal storms:breakng waves and rsing waerlevds withtime. In addion, ful-scde wdl pands
weretestedin a wavdank @ OregonState Unversity to confrmthetheoreicd results.

Theseveity of the 1ood hazardn V zonesand coatd A zonesis grederthantha in non-coatal
A zones, primarily becage ofthe preence of breakg wave, which generthy do nd occurin
non-coatal A zones. As a breakng wave pass a pli ng found&éon or dher open foundéon, the
structure expeiences an ccill ating, high-vdodadty flowtha peals a the wave crgt, justasthe
wave break Whilethere are drag fore@nthe foundéon, mostof the fow undetthe buldingis
undsturbed,making open found@ons amanageale design. When a breakg wave Its a veticd
surface the effetis quite dfferent. Whenthe crest of a breakng wavempadsa veticd surface, a
pocke of ar is trapped and agopressd bythe wave geeFigure 2). Asthe ar pocke cdlapses, an
exceethgly high-pressure bustis placed orthe wadl, certered arounthestillwaterlevd. For
example, peak preauresfrom a 5-fod breakng wave can be 1Glimes higherthanthe 10-to 20-
psf rangespedfiedinthe NFIPreguations.
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The research foundha standard woodtud wdl corstruction with strucdurd woodsheahing
failed ater beng ht by severd breakng wave averagng 2 fe¢in heght. Thase condakions will
occur edy inthestorm whenthestillwater dephis approxmately 2 fed. Althoughthe forces
aaing onthe wdl are hgh,they can be expé&adto ad closeto the ground, whermuch ofthe
forceistrarsferredinto the ground oto the foundéion neathe ground. Therefore,iprto falure,
the forcestransferredto the devaed bulding bythe breakaway wiacan beminimized.

The ful-scdetestscondudted & pat of the researchshowedtha wood-frane breakaway wk
designedto mee high-wind conationswill fail rdiady a the connetton béweenthe bdtom plate
of the wdl andthe floor (seeFigure 3a). Théestsshowedthat the falure begnswith the bowng
and gradukdisplacemert of the bdtom plate (seeFigure 3b) or dimilarsecondary faure
begnning with the ceftral studs of the breakaway wha Wood-frane breakaway wis built
accordngtothe crteria presertedin the fdlowing sedion ofthis buletin are expetedto fal inthis
manner. In adidi on,thetestsdemonstrated asecondary fauremodetha occusif the bdatom plate
of the wdl fails to break away. ltha situdion, falure will occur athe conneton béweenthe
bottom plate ofthe wdl andthe bdtom of each wh stud, withlittl eincreaein capaty (see
Figure 4). The corasion ofthe researchis tha wood-frame breakaway wks will fail well before
theytransfer excassiveloads cawsed by higher wave forceto the éevaed bulding or found#on.

O Vertical/'/'j
Wave Force Foundation H(
Member i

A K

Wave Crest

——

~ Wave
Height

Approximately 2' i I
Interior Original A |1

Sheathing Position of

Breakaway

Wall

Stillwater

Elevation | /R L&% \
0

Breakaway

Breakaway "\ | ,:' 3

Foundation Wall Bowed
Member Inward by
Wave Load
Concrete Slab — Bottom Plate
Ground = _ -
AN - ST Failure of Nails
S So 2o JoNeN © 4° No & Holding Bottom !
IR MRS OAA'.DO i Plate to Floor »
e cA % Crio) AL D s j
Failure of Connection Between —
Breakaway Wall Bottom Plate and Floor
(@ (b)
side iew plan view

Figure 3 Expected failure mode of woal-frame breakaway wdl based on full-scale
testing —side view (a) and plan view ().



Wave Force @

Wave Crest
A —
— - 7
L~
7
~
~
7~ Wave
Height
Approximately 2' |I Isnrt]eri(t)rr]_
eathing
|
Stillwater / \ \
Elevation
Y A Breakaway
/ Wall
Vertical 1\,
Foundation Exterior
Memb
ember Sheathing

Exterior and Interior

Sheathing Broken at
Bottom of Breakaway
Wall Studs

Failure of Nails
Holding Studs to
Bottom of Plate —

Ground
W/ IR R ° b . <— Concrete
ez el Aty e AR b Slab
Failure of Connection Between j
Bottom of Breakaway Wall Studs
and Breakaway Wall Bottom Plate
Figure 4 Secmdary failure mode of woal-frame breakaway wdl asdetermined from

full-scale testing.

Breakaway whs corsisting of unrenforcedmasonry are expdedto fal at themortarjoints
betweenthemasonry unts, begnning neathestillwaterlevd (seeFigure 5), wheréhe presaure
onthe wdl is gredest



Vertical”“"
Foundation Member

Wave Crest Hollow Concrete
A — Masonry Units
- Are Ungrouted
-
~
e - Wave /
~ Height

Approximately 2/

Breakaway Wall Constructed of

Stillwater \ Unreinforced, Hollow Concrete
Elevation Masonry Units
evall \ | Ay (Units Not to Exceed 8"
Y N/, 9 o in Thickness)
> b OVOI \j
0 .
~ L
0 0 :
éWO. '<}0'0
4 o\
S q
=~ |
Q(;' QZ 0
Ground A Sl [‘Concrete Slab
Now s o'-AO&?’L_'Oo A~ e
TR S A ANSE o By pu e
Figure 5 Expected failure mode ofunreinforced masonry breakaway wal.

Prescriptive Breakaway Wall Criteria

Design and Constr uction

A professbnd designermay spedfy a breakaway whwith a capaity ousidethe 1040 20-p=f
range singthe fdlowing speafications.

1. The buldingmustbe éevaed on a i ng or dher open foundeon designedto withstand
wind and wgerloads ading simultaneowsly and any therloads prescribed by appcale
State orlocd bulding codsor aher apficadelaws, ordnance, or reguiations.

2. Breakaway whs shdl be dsignedto med or exceedlaappicalde bulding code
requremertsfor wind, eathquake, andtber citera.



9.

The foors of area endosed with breakaway wiés are dumedto besoil or unrenforced
concree slabslessthan 4inchesthick. An unrenforced concrie slab ha no wire mesh or
sted rods. Floorslalbsshdl nat bestructurdly atachedothe plingsor aher veticd
foundaionmembers.

Breakaway wh pands may be #tachedothe plingsor aher veticd founddion
members, devaed foorsuppot beans orslab foor with nals or aher canparatbe-
capadty fastenes (seeFigure 6). Al foursidesofthe wdl pané may be #achedo the
foundaion and &evaed bulding. Hgh-capaity connetorssuch & bdts, lagscrews, metal
straps, or huricane fatenes (e.g., ¢tipsorstraps) shdl na be wsed.

The exernor shedhing on breakaway vllgpands placed baveen pli ngsor aher veticd
foundaionmembers may ovetap and bettachedothe veticd founddion members.
Breakaway whs may be costructed a cortinuouws, non-beamng wdls, atachedothe
floor and &evaed foorjoists with or withou atachment to the pli ngsor aher veticd
foundaionmembers.

Breakaway wk shedhing andsiding may ovetap and #achto devaed floor beansand
joistsprovded asepardionjoint is presert to prevemdamageto thesheahing orsiding of
the devaed buldingif the breakaway wWacdl apses (seeFigure 7). A shownin Figure 7,
separdgionjointsshdl be itted with a wdetrtight sed tha preveriswind-diven ran waer
andseaspray fran erteringthe bulding envéope.

Utiliti es, induding dedrica wiring, breaker boxg powemeters, plumbing, condits, and
ventilation duds, shdl na be gacedn or on a breakaway Waané. Building supgy lines
and dher uility line canponens, such alight switchesor dedricd outlets, may be
attachedo plingsor aher vetica founddionmembersasal owed by appcalde bulding
codes and fooddain managenent ordnance andlaws (which generty requretha

utiliti esbe @evaed aboveheBFE). If utility linesmustbe rotedinto or ou of an area
endosed by breakaway vila, one ormore ofthe wdls shdl be costructed with a uility
blockou (seeFigure 6). Uility linestha passthroughthe dockou will beindependetof
the wdls andtherefore vill nat be danagedf the wdl pané breals away underlbod or
windloadk.

Breakaway wt panés shdl be paitionedsuchtha on falure,they do nocdlapse aganst
crossbraang orthreaen dher foundéon canponerts.

10. Standard reidertial garage do@may be cosidered breakaway palseAlthoughthese

doorswere naotested, pullishedloadng capatti esfor garage do@are canparaleto the
ultimate capaity for thetested breakaway wWis (55 sf).

11.Becawse entosures bdow buldingsin V zones mustbe comstructed with breakaway wés

tha med the perfomance reguemerts of the NFIP reguations, flood vens or opemnngs
are na requred forsuch entosures. Nate: Numerous State andocd govermmertsrequre
openngsin breakaway wi&s. See youllocd bulding official or looddain adninistrator
for furtherinformation.
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Constr uction Materials

Asexdainedin FEMA Techncd Bulletin 2-93,Flood-Reistant Materials Requremensfor
Buildings Locaedin Spetl Flood Hazard Areas, corstructionmaterals used beéow theBFE
mustbe resistant to flood danmage. Flood-resisiant” construction materias arethose capate of
withstandng dred and préonged cotad (i.e., dleast 72 hous) with floodwaerswithou
asufferingsignificart damage {.e., danage regiringmorethan ¢eanup ofow-cost cosmetic repar,
such & panting). The requemert for flood-resistart corstrucionmaterials appi esto breakaway
walls.

In addtion, excepwhere heaer materias are reqired bythelocd bulding code, costruction
maternals used for breakaway wWia shoud med the fdl owing spedficaions:

Wood+rameMaterals

* Exteriorsiding on breakaway Wlapands shal be nathickerthan %2inch gywood, APA
32/16 raedsheahing or dher equvalen sheadhingmaternial.

» Breakaway wh studsshdl be ndargerthan 2inchesx 4inches (nomind dimersions).

» Breakaway wh stud spadangshdl be 24incheson cener or greéer.

* Breakaway wh pands attachedo concréeslabsshdl be costructed with singletop and
bottom plates. Walls that endose areawith eath floorsmay use a doule bdtom plate.

* Intenor wdl shedhing on breakaway vilapanés shdl be anaximum of ¥4nch gywood
or equvaen materal.

OtherMaterias

* Light-gaugested framing,such &sted studs, is expetedto perfomin amannersimilarto
woodstuds andmay be ged with the condtions for wood framinglisted above.

* Stucco, Exerior Insulation Finishing System walls, and ¢herlightweight exterior sheahing
material may be apped over breakaway Ws, provided aseparaionjoint isinstaledin
anysheahing (seeFigure 7)jnsulation, or renforang where tiached for neathe bdtom
of the devaed floor bean orjoists

* Unreanforced, ungroted hdl ow-cdl masonry urits with a wdth of 8inches orlessmay be
attachedo floor beansandto concrée ormasonry veticd founddionmemberswith
standardmortars. Minimum pelimeter connetions are accefadde aslong asthe wdl is
unranforced.

Warning: Unranforcedmasonry wdls shdl nat be wsedin eathquake hazard are&onsult
locd bulding officials for seismic safety requremerts.
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Other Regulatory Requirements

In addtionto the NFIPreguatory requremerts dtedinthis bul etin, State andocd requremerts,
andthe reconmenddionslisted above, ther reglietory requremerts may appy, such athose
listedinthe fdlowing FEMA Techncad Bull etins:

* Flood-Rsistant Material Requremets, FIA-T B-2

* Elevaor Installation, FIA-T B-4

* Free-G-Obstructions Requremerts, FIA-T B-5

» Corrosion Protedionfor Metal Connetorsin Coastal Areas, FIA-T B-6

Flood Insurance Considerations

The preence of breakaway Wa or aher olstructions bdow an éevaed buldingin theCoastal
High Hazard Area (Zorsd/1-V30, VE, or V)significartly increaesthe catof floodinsurance.
Generdy, floodinsurance réesincreae asthesize ofthe entosureincreaes. Floodinsurance
palicies placesignificart limits onthe coverage of any elosure andor stored corerts bdowthe
elevaed bulding. Contad aninsurance agedrbeforeinstalling breakaway wks or aher
obstructions.

The NFIP

The NFIP was creded byCongressin 1968to provde federlly backed lfoodinsurance coverage,
becawse flood coverage wegenerdy unava alde from privateinsurance companes. The N-IPis
asointendedo reduce fture loodlossesbyidertifying loodprone aresand esuringtha new
devdopmert inthese areais adequéely praeded fran flood damage. The RIPis based on an
agreenern beweentheFederdgovermment and paticipaing canmunitiestha have been
idertified s floodproneFEMA, throughtheFederd Insurance Adninistration (FIA), makesflood
insurance avidabeto the residerts of a paticipaing canmunity, provdedthe canmunity adofis
and enforceadequee flooddain managenern reguationstha med theminimum NFIP
requremerts. The NFIP encouragecommunitiesto adop flooddain managenen ordnancetha
exceedheminimum NFIP criteria. Indudedinthe NFIP requremerts, found under il e 44 ofthe
U.S. Code offFederdReguations, areminimum bulding design and costruction standard for
buildingslocaedin Speaa Flood Hazard Area Throughther floodgain managenert ordnance
orlaws, canmunitiesadop the NFIP performancestandard for new,substartially improved, and
substartially damaged budingsin floodprone aresadertified onFEMA sFlood InsuranceRate
Maps.

Technical Bulletins

This pulicationis one of aseries of Techncd Bull etinstha FEMA has producedo provide
guidance conceingthe bulding perfomancestandard of the NFIP. These standard are
containedin Title 44 ofthe US. Code ofFederd Reguationsa Sedion 60.3. The bletins are
intended for se pimarily by State andocd officials responsible forinterprding and enforag
NFIP reguations and bymembers of the deveopmert community, such & design professonds
and bulders. New bul etins, aswdl asupddes of exsting bul etins, areissued perodcdly, as
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necessary. The biletinsdo nd crede reguiations; ratherthey provdespedfic gudance for
confoming with theminimum requrements of exsting NFIP reguations. Usersof the Techicd
Bulletinswho need adtond guidance concerng NFIP reguatory requremensshoud cortad
theMiti gation Division ofthe appropete FEMA regond office orthelocd flooddain
administrator. TheUser’s Guideto Techncal Buletins (FIA-T B-0) liststhe bul etinsissuedto dae,
provides a key wordsubjed index forthe ettire series, andlistsaddressesandtelephone nmbers
for FEMA' s 10 regond offices.

Ordering Information

Copiesof FEMA Techncd Bulletins can be otained frantheFEMA regond officetha serves
your area. In adtion, Techicd Bulletins and aherFEMA pubicaions can be ordered frothe
FEMA Publicaions ServiceCenter & 1-800-480-2520. The Teciwal Bulletinsare dso avalade
at theFEMA web site & www.fema.gov.

Further Information

The fdl owing pubi cations cortain furtherinformation concerimg breakaway wks:

Federd EmergencyManagenen Agency. 2000Coastal Construction Manué— Prindplesand
Practices of Plannng, Sting, Designing, Constructing, and Mantaining Residertial Buldingsin
Coastal Areas. (Availabe spring 2000.)

Roges, SpenceM. 1991. ‘Founddions andBreakaway Whs of Small Coastal Buildingsin
Hurricane Hugo.Proceedngs of Coastal Zone ‘91 AmercanSodety of Civil Engnees. New
York, NY.

Tung,C.C.; Bohumil Kasal; SpenceM. Rogess, J.; S.C. Yeh. 1999 Behavor of Breakavay Wadl
Subededto Wave Foces. Analytical and Expd mertal Sudies. North CardinaSea Gran, North
CardinaState University. Raleigh, NC.

Glossary

Base flood — The foodtha hasa 1-percenprobaliity of bang equéed or exceedeidh any gven
year (dso referredo asthe 100-yearlbod).

Coastal High Hazard Area — An area ofpeaal flood hazard eendng from offshoreto the
inlandlimit of a pimary frortal dune éong an open cah and any ther areaubjed to high-
velodty wave ation from stormsor seismic sources. These aregaareidertified &V zones.

Federal Emergency Managemant Agency (FEMA) — TheindependeinFederd agencytha, in
addtionto carryng ou other adivities, administersthe NFIP,

Federal Insurance Administration (FIA) —The canponen of FEMA diredly responsible for
administeringthe foodinsurance gpeds of the NFIP.

14



Flood Insurance Rate M@ (FIRM) — Theinsurance andlboddain managenent mapissued by
FEMA that idertifies, onthe baisof detailed or approxnate andysis, areaof 100-yearliood
hazardn a conmunity.

Floodprone area—Any land areausceptibleto benginundaed by food wder from anysource.

Mitigation Directorate — The canponen of FEMA diredly resporsible for aaninisteringthe
flood hazarddertification and fooddain managenert aspeds of the NFIP,

New canstr uction/str ucture — For flooddain managenert purpases, new costructionmears
structuresfor whichthestart of corstruction canmenceson or aferthe effetive dde of a
flooddain managenen reguation adoped by a coomunity andindudessubsequen
improvamenstothestructure. Theestructures are ofen referredo as“post-FIRM” structures.

Spedal Flood Hazard Area (SFHA) — Areasubjed to inunddion bythe bae flood, dsignaed
Zone A, A1-30, AE, AH, AO, V, V1-V30, or VE.

Subgantial damage— At minimum, danage of any agin sustained by astructure wherebyhe
costof restoringthestructureto its before-danaged conition wodd equor exceed 50 perceof
themarke vaue ofthestructure beforghe damage occurredMorestringertlocd requremens

may apjy.

Subgantial improvement —At aminimum, any recostrudion, rehabit ation, addtion, or aher
improvamert of astructure,the castof which equés or exceed50 percenhof themarke vaue of
thestructure beforahe “start of corstruction” of theimprovamen. Thistermindudesstructures
tha haveincurred ‘substartial damage,” regartessof the atud repar work perfomed.More
stringertlocd requrements
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