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Regulatory Information

Hydrologic Data

Sources of Design Information

Information Required

Purpose or Implications of Data

Possible Forms of Data

Potential Sources of Data

e National Ficod Insurance Pro-
gram (NFIP)

® Regurres local communities to
implement flocdplain regulations
Sets minimum standards for
floodplain regulations

Prohibits federal funding for
projects in violation of floodplain
regulations

Prohibits federal loan guaran-
tees for projects in violation of
floodplain regulations
Establishes flood insurance rate
differentiais tor properties n
flood-prone areas

® Program regulations

e insurance rate information and
tables

® Flood Insurance Studies

® Flood Maps
Section 1362 Guidelines

® Federal Insurance Administration
Federal Emergency Management
Agency

State Floodplain Management
Coordinating Agency

Local Government Planning
Agency

® Local Government Planning
Programs

Implements floodplain regulations
Determines local floodplain
regulations based on NFIP
gudelines (includes zoming and
subdivision regulations per-
formance standards. Planned
Unit Development ordinances
bullding codes. etc)

Note Local regulations can be
set at a higher standard than
NFIP minimum standards. de-
pending on local needs and
circumstances

® Planning and Zoning Ordinances
® Zoning Maps
e Bulding Codes

® |ocal Government Planning
Agency

Local Government Engineer
Building Code Officials

® State Floodplain and Coastal
Zone Programs

Provides statewide floodplain
development regulations and
guidelines

Regulates development n
coastal zones

Coordinates impltementation of
NFiP in local jurnisdictions and in
areas where multiple state
agencies have an interest In
flooding

Cleannghouse for Floodplain
Management Information

® State program regulations
e State development guidelnes

State Floodplain Management
Coordinating Agency

State Office of Coastal Zone
Management

State Office of Natural or Water
Resources

® Regional Planning Restrictions
or Guidelines

Can provide additonar regula-
fions and guidelines for regional
junsdictions

Coordinates activities of differ-
ent agencies within the region
Source of information and. in
scme cases technical assistance

® Program regulations
e Development guidehnes

Regional Authortties (e g . Ten-
nessee Valley Authonty, Appa-
lachian Regional Commussion. etc )
Regional Planring Comrnissions
River Basin Commissions

e Federal Agency Requirements
and Guidelnes (other than NFIP)

May include regulations relating
to development in flood-prone
areas (e g Corps of Engineers
permits for devetopment on
navigable rvers)

May involve federal funding. the
use of which is restricted in
flood-prone areas

Projects may require federal
approval for development in
fiood-prone areas (e g . En-
vironmental Impact Statements)

® Program regulations

US Army Corps of Engineers
Environmental Protection Agency
Federal Emergency Manage-
ment Agency

State Floodplain Management
Coordinating Agency

Local Planning Agency

Information Required

Purpose or Implications of Data

Possible Forms of Data

Potential Sources of Information

¢ Fiood Hazard Boundaries

® Determines where floodplain
regulations insurance. and fed-
eral financing restrictions apply
Determines specific flood haz-
ard zones

Determines variable flood insur-
ance rate zones

Flood Hazard Boundary Maps
Flood Insurance Rate Maps
Flood Boundary and Floodway
Maps

Hydrologic Atlases

Locai Zoning Maps

Flood Insurance Studies

® Flood Depths

indicates elevations at which
flood damage s likely to occur
Determines appropnate build-
ing elevations for meeting
floodplain regulations and flood
insurance restnctions and rates
Indicates hydrostatic loads in
flood-prone areas

Flood Elevations

Water Surface Profiles

Siream and Coast Cross-sections
Flood Insurance Studies

e Fiood Water Velocity

DOetermines hydrodynamic
loads in flood-prone areas
Determines debris-impact loads
in flood-prone areas

Indicates potential for erosion
and slope detenoration

Floodplain Technical Studies
Hydrologic Studies
Fiood Insurance Studies

e Local Government Planning
Agency

Local Government Municipal
Engineer

State Floodplain Coordinating
Agency

State Office of Natural Re-
sources

Federal Insurance Agmimistra-
tion

Federal Emergency Manage-
ment Agency

US Army Corps of Engineers

U S. Geologic Survey




e Warning Time

e Indicates importance of
emergency evacuation as part
of the design program

o nfluences design of floodproofing
technigues such as tlood shields

e Influences design of drainage
systems

e Influences design of wet flood-
prooting techniques

® Hydrographs

e Floodplain Technical Studies
o Historical Records

e Fiood Insurance Studies

e Duration of Flooding

e Affects seepage into buildings
and saturation of solls and
building materials

e Affects the length of ime facil-
ties might be inaccessible or
inoperable

o Affects building design relative
to onientation configuration, and
choice of floodproofing techniques

® Floodplain Technical Studies
e Historical Records
e Flood Insurance Studies

® Frequency of Flooding

e Influences site choice

o Affects choice of floodproofing
techniques especially those
that require installation before
every flood

® Indicates need tor special access

® Floodpiain Technical Studies
e Historical Records

® Climate and Weather

e Indicates frequency and type of
precipitation and, in turn. the
type and magnitude of flooding
that is likely

e Weather Service Records
e Histoncal Records

® Ground Water Level

e Infiuences potential water
pressure on footings, founda-
tions. and floors

& Atftects site design techniques
for controfling water runotf

® Geologic Surveys
e Soil Analysis Reports

e Structural Flood Control Meas-
ures (e g. dams. levees, chan
nel improvements)

e Existing measures can affect
site If the limits of the flood con-
trof device are exceeded

e Proposed measures can. when
implemented alter basic flood data

o Feasibility Studies
e Design Specifications
e Probability Reports

Regional Authorities

—TJennessee Valley Authority

—Appalachian Regional Comn-
mission

—River Basin Commissions

Hydrologic Engineering Con-
sultants

Surveys by Professional Staff

U S Department of the Interior
Water and Power Resources
Service (operates west of the
Mississippr River)

information Required

Purpose or Implications of Data

Possible Forms of Data

Potential Sources of Information

® Physiog aphic Features

o Affects location and magnitude
ot flooding on the site

Identifies areas of the site that
should be avaided or protected
Affects orientation. distribution
and density of buill elements on
the site

Identifies physical constraints
and advantages for site devel-
opment

Topographic Maps
Floodplain Technical Studies
Site Surveys

® Topography

Influences siting of buldings
Indicates erosion potential
Inchcates need for. and feasibil-
ity of using. fill matenial on the site
Indicates appropnate site de-
sign technigues for controling
water runoff

Topographic Maps
Floodplain Technical Studies
Site Surveys

e Soil Charactenstics

Soil porosity influences the rate
of water runoff and flooding po-
tental

Determines the feasibility ana
design specifications tor use of
fill matenal to elevate builldings
the use of backfill around toun
dations. and construction of
earth berms

indicates required depth for
tootings. piings. or columns

Soif Maps
Soll Analysis Reports
Site Surveys

® Slope Stability

Affects choice of bullding stes
the use of fill matenal. and the
design of foundations footings
and piings

influences erosion

Indicates the need for terracing
or ground cover to protect slopes

Analysis of combined effects of
topography and soil charac-
tenstics

Site Surveys

® Vegetation

Aids in contral of water runoff,
and thus can be a factor in re-
ducing fiooding levels

Site Surveys

e Water Storage

Aids in control of water runott

and thus can be a factor in re
ducing floeding levels

Recharges ground water supplies

Geologic. sol. and hydrologic
surveys
Site Surveys

® {ocal Government Plarning
Agency

Local Government Municipa!
Engineer

State Floodplan Coordinating
Agency

State Othce for Natural Re-
sources

Sail Conservation Service U S
Department of Agriculture

US Geologic Survey

Regional Authorities

Hydrologic and Civil Engineer
ing Consultants

Surveys by Professional Staff

® S Department of the interior
Water and Power Resources
Service{operates west of the
Mississippt River )

Hydrologic Data

Site Characteristics
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Region V Illinois, Indiana, Michigan,
Minnesota, Ohio &

Wisconsin

300 South Wacker Drive
24th Floor
Chicago, Illinois 60606
(312) 353-8661
Region VI Arkansas, Louisiana, New
Mexico, Oklahoma & Texas

Federal Regional Center
Rm. 206
800 North Loop 288
Denton, Texas 76201
(817) 387-5811
Region VII Towa, Kansas, Missouri &
Nebraska

911 Walnut Street
Room 300

Region VIII

Region IX

Region X

Kansas City, Missouri 64106

(816) 374-5912

o Bothe

X ' Vili

4 Kansag

Vi

Federal Emergency Management Agency
Regional Offices and Boundaries

A
o Atlapfa

o Denton

Colorado, Montana, North
Dakota, South Dakota, Utah
& Wyoming

Federal Regional Center
Building 710, Box 25267
Denver, Colorado 80225
(303) 235-4811

Arizona, California, Hawaii

& Nevada

Building 105

Presidio of San Francisco

San Francisco, California
94129

(415) 556-8794

Alaska, Idaho, Oregon &
Washington

Federal Regional Center
130 228th Street, S.W.
Bothell, Washington 98011
(206) 481-8800

‘ ” - '} Boston

ew York
*hiladelphia

119



State Coordinating
Offices for the NFIP

Each of the states, in cooperation with the Federal
Emergency Management Agency, has designated a
specific agency to coordinate implementation of
the National Flood Insurance Program. This
agency provides a link between federal, state, and
local levels of government and between different
state agencies with flood-related responsibilities.
The designated agency will typically be a depart-
ment responsible for natural resources, emergency
services, or physical development, and is a focal
point for information relating to flood insurance
and floodplain management. It can be an
important source of physical data, information on
community eligibility for flood insurance, relevant
state regulations, references to other agencies, and,
in some instances, technical assistance. The
authority of each state’s coordinating agency
varies, and can best be determined through direct
contact.
Alahama Department of Economics
and Community Affairs
State Planning Division
P.O. Box 2939
3465 Norman Bridge Road
Montgomery, Alabama 36105
(205) 284-8735
Alaska Department of Community
& Regional Affairs
Division of Municipal
and Regional Affairs
949 East 36 Avenue
Suite 400
Anchorage, Alaska 99508
(907) 561-8586

Department of Water
Resources

Flood Control Branch

99 E. Virginia 2nd Floor

Phoenix, Arizona 85004

(602) 255-1566

Arizona
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Arkansas

California

Colorado

Connecticut

Delaware

District of
Columbia

Soil & Water

Conservation Commission
#1 Capitol Mall
Suite 2D
Little Rock, Arkansas 72201
(501) 371-1611

Department of Water
Resources

P.O. Box 388

Sacramento, California 95802

(916) 445-6249

Colorado Water
Conservation Board

State Centennial Building,
Room 823

1313 Sherman Street

Denver, Colorado 80202

(303) 866-3441

Dept. of Environmental
Protection

165 Capitol Avenue

Hartford, Connecticut 06106

(203) 566-7245

Dept. of Natural &
Environmental Control

Division of Soil & Water
Conservation

Edward Tatnall Building

P.O. Box 1401

Dover, Delaware 19901

(302) 736-4411

Department of Consumer
Regulatory Affairs

614 H Street, NW.

Washington, D.C. 20001

(202) 7277577



Florida

Georgia

Guam

Hawaii

Idaho

Illinois

Indiana

Department of Community
Affairs

Div. of Resource Planning
and Management

2571 Executive Ctr. Circle
East

Tallahassee, Florida 32301

(904) 488-9210

Georgia Department of
Natural Resources,
Environmental Protection
Division

19 Martin Luther King, Jr.
Dr., S.W., Room 400

Atlanta, Georgia 30334

(404) 656-3214

Office of Civil Defense
Post Office Box 2877
Agana, Guam 96910
011—-671—-477—9841

Hawaii Board of Land and
Natural Resources

P.O. Box 373

Honolulu, Hawaii 96809

(808) 548-7539

Department of Water
Resources

State House

Boise, Idaho 83720

(208) 334-4470

Illinois Department of
Transportation

Division of Water
Resources

Local Flood Plain Programs

300 North State Street,
Room 1010

Chicago, Illinois 60610

(312) 793-3364

Department of Natural
Resources

608 State Office Building

Indianapolis, Indiana 46204

(317) 232-4160

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Towa Natural Resources
Counecil

Wallace State Office
Building

Des Moines, ITowa 50319

(515) 281-5029

Kansas State Board of
Agriculture

Division of Water Resources

109 Southwest Ninth Street

Topeka, Kansas 66612

(913) 296-3717

Department of Natural
Resources

Division of Water

18 Reilly Road

Fort Boone Plaza .

Frankfort, Kentucky 40601

(502) 564-3410

Louisiana Department of
Urban & Community
Affairs

P.0O. Box 44455, Capitol
Station

Baton Rouge, Louisiana
70804

(504) 925-3730

Bureau of Civil Emergency
Preparedness

State House

187 State Street

Augusta, Maine 04330

(207) 289-3154

Maryland Water Resources
Administration

Flood Management Section

Tawes State Office Building
D-2

Annapolis, Maryland 21401

(301) 269-3826

Massachusetts Water
Resources Commission

State Office Building

100 Cambridge Street

Boston, Massachusetts 02202

(617) 727-3267
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Performance Criteria

The following performance requirements and
criteria identify a range of considerations that
should be addressed during the design of residential
structures for flood hazard areas. These
performance criteria do not represent the entire
range of items applicable to each requircment.
Instead, a selective number of criteria have been-
presented.

The performance requirements and criteria are
applicable to all structural materials and all con-
struction methods used in flood hazard areas.
Traditional or conventional construction solutions,
as well as innovative techniques, are acceptable so
long as the performance requirements and criteria
are satisfied.

DEFINITIONS

Terms important to proper interpretation of the
performance requirements and criteria are defined
as follows:

Applicable Codes

The system of legal regulations adopted by a
community setting forth standards for the con-
struction, addition, modification, and repair of
buildings and other structures for the purpose of
protecting the health, safety and general welfare of
the public.

Community

Any state or political subdivision thereof with
authority to adopt and enforce floodplain manage-
ment regulations for areas within its jurisdiction.

Design Flood (Base Flood)

The design flood is the base or 100-year flood used
for purposes of compliance with the National
Flood Insurance Program (NFIP).

In coastal high hazard zones the 100-year flood
includes wave height above the stillwater level.

Design Loads

The design load is the minimum loading condition
that the building should be designed to resist.
Some loading conditions most likely will be
defined in the applicable codes while other load
conditions (e.g., flood impact loads) will have to be
determined. The following loads constitute the
design load and should be considered as minimum
loading conditions as defined in Criterion A.1

(see below):

Dead Load (D)

The weight of all permanent construction. The
dead load includes a) the weight of the structure
itself, b) the weight of all materials of construction
incorporated into the building that are to be
permanently supported by the structure, including
built-in partitions, ¢) the weight of permanent
equipment, and d) forces due to prestressing.

Gravity Live Load (L)

Gravity live loads result from both the occupancy
(floor) and the environment (roof) of the building,
as stipulated in the applicable code. These include.
where applicable, loads caused by soil and hy dro-
static pressures.

Wind Loads (W)

Wind loads stipulated in the applicable code.
Restraint Loads (R)

Loads, forces, and effects due to contraction or
expansion resulting from temperature changes,
shrinkage, moisture changes, creep in component

materials, movement due to differential settlement
or combinations thereof,
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Flood Loads (F)
Loads caused by the design flood, which include:

— Flood-induced dimensional changes such as
swelling of wood or heave of expansive founda-
tion soils

— Water loads as defined in Section 602.0 of the
Corps of Engineers’ publication, Flood-
Proofing Regulations

— Soil loads as defined in Section 604.0 of the
Corps of Engineers’ publication, Flood-
Proofing Regulations

Sections of 602.0 and 604.0 of I'lood-Proofing
Regulations (EP 11065-2-314. Office of the Chief
of Engineers, U.S. Army, June 1972), are
reproduced below:

SECTION 602.0 WATER LOADS

Sec. 602.1 Types

Water loads. as defined herein. are loads or pressures on
surfaces of the buildings and structures caused and induced
by the presence of flood waters. These loads are of two
basic tvpes: hydrostatic and hydrodynamie.

Sec. 602.2 Hydrostatic Loads

Hydrostatic loads are those caused by water either above or
below the ground surface. free or confined, which is either
stagnant or moves at very low velocities. or up to five (3)
feet per second. These loads are equal o the product of
the water pressure Umes the surface area on which the
pressure acts, The pressure al any poinl is equal to the
product of the unit weight of water (62.5 pounds per
cubic foot) multiplicd by the height of water above the
point or by the height to which confined water would

rise if tree to do so. 1lvdrostatie pressures at any point
are equal in all directions and always act perpendicular

to the surtace on which they are applied. For the purpose
ol these Regulations, hy drostatic loads are subdivided into
the lollowing types:

Sec. 602.2.1 Vertical Loads
These are loads acting vertically downward on horizontal
or inclined surfaces of buildings or struetures, such as

roofs, decks or floors, and walls. caused by the weight
ol flood waters above them.
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See. 602.2.2 Lateral Loads

Lateral hvdrostatic loads are those which act in a hori-
zontal direclion, against vertical or inclined surfaces, both
above and below the ground surface and tend to cause
lateral displacement and overturning of the building,
structure, or parts thereof.

See. 602.2.3 Uplift

Uplift loads are those which act in a vertically upward
direction on the underside of horizontal or sloping surfaces
of buildings or structures, such as basement slabs, footings,
floors, decks, roofs and overhangs. Hydrostatic loads acting
on inclined, rounded or irregular surfaces may be resolved
into vertical or uplift loads and lateral loads based on the
geometry of the surfaces and the distribution of hydro-
static pressures.

Sec. 602.3 Hydrodynamic Loads

[Ivdrodynanic loads . .. are those indueed on buildings
or structures by the flow of flood water moving at
moderate or high velocity around the buildings or struc-
tures or parts thereof. ahove ground level. Such loads may
occur below the ground level when openings or conduits
exist which allow free flow of flood waters. llydrodynamic
loads are basically of the lateral tvpe and relate to direct
impact loads by the moving mass of water. and to drag
forces as the water flows around the obstruction. Where
application of hvdrodynamic loads is required, the loads
shall be computed or estimated by recognized and authori-
tative methods. Methods for evaluating water velocities and
related dynamie effects are bevond the scope of these
Regulations, but shall be subject to review and approval by
the Building Oftficial.

Sec. 602.3.1 Conversion to Fquivalent Hydrostatic Loads

For cases when water veloeities do not exceed 10 feet
per second, dynamie effects of the moving water may be
converted into equivalent hvdrostatic loads by increasing
the depth of water to the RIFD [use the level of the base
or design flood ], by an amount dh, on the headwater side
and above the ground level only. equal to:
a\2
dh =

. where

2g

V is the average velocity of the water in feet per second:

g is the acceleration of gravity, 32.2 feet per second:

a is the coefficient of drag or shape factor (The value of a,
unless otherwise evaluated, shall not be less than 1.23)






SECTION 604.0 SOIL LOADS
Sec. 604.1 Applicability

Full consideration shall be given in the design of buildings,
structures and parts thereof, to the loads or pressures
resulting from the presence of soils against or over the
structure. Loads or pressures shall be computed in
accordance with accepted engineering practice, giving full
consideration to the effects that the presence of flood
water, above or within the soil, has on loads and pressures.
When expansive soils are present, the Building Official may
require that special provisions be made in foundation and
wall design and construction to safeguard against damage
due to this expansiveness. He may require a special
investigation and report to provide these design and
construction criteria.

Flood Impact Loads (Fl)

The loads caused by the design flood as defined
in Section 603.0, “Impact Loads,” and Section
605.0, “‘Hurricane and Tidal Wave Loads,” of the
Corps of Engineers’ publication, Flood-Proofing
Regulations. In the case of Section 605.0, where
no specific guidance is provided, design loads shall
be recommended by a professional engineer. (Also
refer to FIA-7, Design and Construction Manual
for Residential Buildings in Coastal lligh Hazard
Areas, cited in this manual’s preface.)

Section 603.0 of Flood-Proofing Regulations is
reproduced below:

SECTION 603.0 IMPACT LOADS
Sec. 603.1 Types

lmpact loads are those which result from floating dcbris,
ice and any floatable object or mass carried by flood
waters striking against buildings and structures or parts
thereof. These loads are of three basic types: normal,
special and extreme.

Sec. 603.1.1 Normal Impact Loads

Normal impact loads are those which relate to isolated
occurrences of logs, ice blocks or floatable objects of
normally encountered sizes striking buildings or parts
thereof.
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Sec. 603.1.2 Special Impact Loads

Special impact loads are those which relate to large con-
glomerates of floatable objects, such as broken up ice
floats and accumulation of floating debris, cither striking
or resting against a building, structure, or parts thereof.

Sec. 603.1.3 Extreme Impact Loads

Extreme impact loads are those which relate to large
floatable objects and masses such as runaway barges or
collapsed buildings and structures, striking the building,
structurc or component under consideration.

Sec. 603.2 Applicability

Impact loads should be considered in the design of build-
ings, structures and parts thereof as stipulated below:

Sec. 603.2.1 Normal Impact Loads

A concentrated load acting horizontally al the RFD or at
any point below it, equal to the impact force, produced by
a 1,000-pound mass traveling at the velocity of the flood
water and acting on a one (1) square foot surface of the
structure. :

Sce. 603.2.2 Special Impact Loads

Where special impact loads are likely to occur, such loads
shall be considered in the design of buildings, structures,
or parts thereof. Unless a rational and detailed analysis is
made and submitted for approval by the Building Official,
the intensity of load shall be taken as 100 pounds per foot
acting horizontally over a one-foot wide horizontal strip at
the RFD [use the level of the base or design flood ], or at
any level below it. Where natural or artificial barriers exist
which would effectively prevent these special impact loads
from occurring, the loads may be ignored in the design.

Sec. 603.2.3 Extreme Impact Loads

It is considered impractical to design buildings having
adequate strength for resisting extreme impact loads.
Accordingly, except for special cascs when exposure to
these loads is highly probable and the resulting damages
are extremely severe, no allowanees for these loads necd
be made in the design.

Flood or Flooding

— A general and temporary condition of partial
or eomplete inundation of normally dry land
areas from:



— the overflow of inland or tidal waters

— the unusual and rapid accumulation or run-
off of surface waters from any source

— mudslides (i.e., mudflows) which are
proximately caused or precipitated by
accumulations of water on or under the

ground.

— The collapse or subsidence of land along the
shore of a lake or other body of water as a
result of erosion or undermining caused by
waves or currents of water exceeding antici-
pated cyclical levels or suddenly caused by an
unusually high water level in a natural body of
water, accompanied by a severe storm, or by
an unanticipated force of nature, such as a
flash flood or an abnormal tidal surge, or by
some similarly unusual and unforeseeable
event which results in flooding as defined
above.

PERFORMANCE REQUIREMENTS AND
CRITERIA FOR RESIDENTIAL STRUCTURES
IN FLOOD HAZARD AREAS

PERFORMANCE REQUIREMENT A

The building, its contiguous structure(s), and its
service systems shall be designed to withstand the
design flood without causing unacceptable risks to
its occupants or to adjacent property owners.

The building complies with Performance Require-
ment A if the following conditions are satisfied:

Criterion A.1: Strength

The building is designed to resist the following
loads, acting simultaneously:

1.1 D,L,R,and F

1.2 D, L, R, F, and FI
1.3 D, L, R, W, F, and Fl
1.4 D, R, and

1.5 D, R, W, I, and F]

Where the working stress method of design is used
the following provisions apply:

2.1 Inload combinations 1.1 through 1.5 all loads
are applied as listed or as required by the
applicable codes for the same load combina-
tions with loads F and Fl.

2.2 Allowable (working) stresses cannot be
exceeded for loading conditions 1.1 and 1.4.
For all other loading conditions the allowable
stresses can be increased by the amount per-
mitted in applicable codes for design against
load combinations including wind or earth-
quake load.

Where ultimate-load design is used (such as
instances where the American Concrete Institute,
Building Code Requirements for Reinforced Con-
crete [AC1 378, ACI, Detroit, current edition], is
applicable) load factors are applied as recommend-
ed in the applicable standard, and F will be com-
bined with L, or factored as if it were a live load
for loading conditions 1.1 and 1.4. For all other
loading conditions loads F + FI will be combined
with W, or considercd to be equivalent to a wind
load.

Test
Structural analysis and/or physical simulation.
Commentary

The criterion provides a suitable margin of safety
against structural collapse when the building is
subjected to the base flood. The intent of the
criterion is that the margin of safety for these
buildings, when subjected to the base flood, be
no less than the margin required for other build-
ings not subjected to flooding. It is assumed that
loads F may act on the building over a long period
of time, while loads F1 are short-term loads. Thus
the margin of safety against load combinations
containing ¥l need not exceed that provided
against wind or seismic loads.
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The combined load of earthquakes and floods is
not considered here because of the low probabi-
lity of a flood and an earthquake occurring simul-
taneously. Where tsunami flooding is the base
flood, earthquake loading should perhaps be con-
sidered concurrently.

Criterion A.2: Stability and Flotation

There shall be a factor of safety of 1.5 against
overturning, sliding, and flotation under the
following load:

D+W+R+F+F]
Test
Structural analysis and/or physical simulation.
Commentary

This criterion provides a suitable margin of safety
against sliding and overturning. The most critical
load combination is being considered. Tie-down
devices can be used to achieve structural stability,
provided it can be demonstrated that deterioration
of these devices during the service life of the build-
ing or by flood conditions will not cause the
factor of safcty to fall below its stipulated value.

Criterior A.3: Provision Against Debris and Scour

Unless it can be demonstrated that the flood
waters will be stagnant, or that there will be no
floating debris during the design flood, the follow-
ing provisions apply:

1.1 Building on stilts shall comply with Section
612.2.3 of the Corps of Engineers’ publica-
tion, Flood-Proofing Regulations. This
scction is reproduced below.

Sec. 612.2.3 Building on “Stilts”

The building may be constructed above the RFD [use

the level of the base or design flood] by supporting it

on “stilts™ or other columnar type members, such as
columns, piers, and in certain cases, walls. Clear spacing

of support members, measured perpendicular to the general
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direction of flood flow shall not be less than cight (8)

feet apart at the closest point. The “stilts” shall, as far as
practicable, be compact and free from unnecessary appen-
dages which would tend to trap or restrict free passage of
debris during a flood. Solid walls, or walled in columns
are permissible if oriented with the longest dimension of
the member parallel to the flow. “Stilts” shall be of a type
that causes the least obstruction to the flow and the least
potential for trapping floating debris. Foundation supports
for the “stilis™ may be of any approved type capable of
resisting all applied loads, such as spread footings, mats,
piles and similar types. In all cases, the effect of sub-
mergence of the soil and additional flood water related
loads shall be recognized. The potential of surface scour
around the stilts shall be recognized and protective
measures provided, as required.

1.2 For flow velocities in excess of 5 feet per
second the hydrodynamic loads in F shall
be assumed to act over the entire width of
the building, perpendicular to the direction
of flow, and reasonable vertical clearance
shall be provided for the passage of debris.
The depth of all foundation elements shall
allow for the potential effect of scour.

Test

Structural analysis and/or physical simulation.
Evaluation of data and documentation for design,
tests, and installation; evaluation of plans and
specifications.

Commentary

Criterion A.3 is designed to prevent structural
collapse caused by the accumulation of floating
debris or the undermining of foundation elements
as a result of scour. Part of the provision is de-
signed to avoid debris accumulation. The other
part provides adequate strength to resist the
effects of the formation of a barrier over the
entire width of the building. Buildings are exempt
if it can be demonstrated that no debris will accu-
mulate and no scour will oceur.






PERFORMANCE REQUIREMENT B

The building, its contiguous structure(s), and its
service systems shall be designed to withstand the
design flood without causing unacceptable health
hazards to its occupants.

The building complies with Performance Require-
ment B if the following conditions are satisfied:

Criterion B.1: Disruption of Utility Connections

Building utility connections shall be designed to
resist the following loads:

At loading conditions:

1.1 D+L+R+W+F+FIl
1.2 D+W+R+F+VF

The building utility connections should not sus-
tain:

2.1 Permanently disrupted and/or broken attach-
ment with their fixtures and/or supporting
structural elements

2.2 Lecakage or escape of effluent that could
contaminate drinking water

2.3 Rupture of clectrical service that could cause
clectrocution and/or firc.

Test
Evaluation of data and documentation for design,

tests, and installations; evaluation of plans and
specifications. Inspection and/or testing of built

elements when deemed essential. Determination of

conformances to generally accepted codes,
standards and engineering and trade practices,
where applicable.

Commentary
This criterion applics to all utility connections

subject to the forces of the design flood. Utility
connections which are designed to disconnect
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during the design flood without the release of
deleterious substances are exempt from provisions

1.1 and 1.2.

Criterion B.2: Provision Against Drinking Water
Contamination

There will be no contamination of drinking water
with sewer effluent or flood water.

Criterion B.2 and Performance Requirement B
are deemed satisfied if the following provisions
arc met.

1.1 Approved backflow preventers or devices are
installed on main water service lines, at water
wells and/or at suitable building locations to
protcct the system from backflow or back
siphonage of flood waters or other contami-
nants in the event of a line break or temporary
disconnection.

Devices are installed at accessible locations and
maintained in good working order.

1.2 Sanitary sewer and storm drainage system con-
nections are provided with approved backflow
preventers or devices installed at each
discharge point.

1.3 No storm or flood waters are drained into
systems designed for sewage only, and vice
versa.

Test

Evaluation of data and documentation for design,
tests, and installation; evaluation of plans and
specifications.

Commentary

Criterion B.2 is designed to prevent contamination
of drinking water with sewer effluent or flood
waters. Also, the criterion is designed to prevent
damage to fixtures and interior finishes (e.g., floor-
ing, wall surfaces) from backflow or back
siphonage of flood waters.






PERFORMANCE REQUIREMENT C

The building, its contiguous structure(s), and its
scrvice systems shall be designed to withstand the
design flood without sustaining damage of un-
acceptable magnitude.

The building complies with Performanee Require-
ment Cif the following conditions are satisfied:

Criterion C.1: Provision Against Permanent
Damage

Under loading conditions 1.1 through 1.3 the
building as a whole, or any clement thereof, shall
not suffer perinanent damage which would require
replacement or major repair, or which would
extensively impair its intended function.

1.1 D+L+R+W+F+FI
1.2D+W+R+F+1TI
1.3 D+L+R+F+TFI

The criterion is deemed satisfied if stress and de-
flection limits under loading conditions 1.1
through 1.3 do not exceed those stipulated in
applicable codes, or if it can be demonstrated that
deflections caused by load combinations 1.1

through 1.3 can be accomodated by suitable detail

and adequate flexibility of elements.
Test
Evaluation of data and documentation for design,

tests, and installation; evaluation of plans and
specifications. Inspection and/or testing of built

clements when deemed essential. Determination of

conformance to generally accepted standards and
engineering and trade practices, where applicable.

Commentary
This criterion assures that the design flood will
not cause excessive damage. Effccts of swelling

causcd by inereased moisture or inundation must
be included in F.
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Criterion C.2: Provision Against Unnecessary
Damage

All living areas, major utilities, furnaces, and air-
conditioning units shall not be submerged by the
design flood.

1.1 Living areas shall be considered habitable areas
that provide for the essential needs of people:
living, slecping. dining, cooking and sanitation.

Recreation areas, libraries, and other speeiality
arcas are to be considered habitable arcas and
therefore should not be submerged by the
design flood.

1.2 The electrical system complies with Criterion
(.2 if the following conditions are satisfied:

1.2.1 All portions of the electrical system
installed below the design lood level
are suitable for contmuous submergence
in water. Only submersible tyvpe splices
are used and conduits located below the
design flood level are self draining if
subject to flooding.

1.2.2 Lighting panels, distribution pancls, and
all other stationary electrical equipment
are located above the design flood.

1.3 The mechanical system complies with Criteri-
on C.2 if the following conditions are satisfied:

1.3.1 Heating, air-conditioning, and ventila-
ting are installed above the design flood.

1.3.2 All duct work for warm air heating
systems located below the design flood
level is provided with ecmergency open-
ings for drainage of ducts after a flood
condition.

1.4 The plumbing system complics with Criterion
C.2 if the following conditions are satisfied:

1.4.1 Tanks, softeners and heaters are instal-
led above the design flood.
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