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American
National
Standard

Approval of an American National Standard requires verification by ANSI that the requirements for due process, consensus and
other criteriafor approval have been met by the standards devel oper.

Consensusisestablished when in thejudgment of the ANSI Board of Standards Review, substantial agreement has been reached by
directly and materially affected interests. Substantial agreement means much more than asimple majority, but not necessarily una-
nimity. Consensusrequiresthat all viewsand objectionsbe considered, and that aconcerted effort be madetoward their resolution.

Theuse of American National Standardsiscompletely voluntary; their existence does not in any respect preclude anyone, whether
he or she has approved the standards or not, from manufacturing, marketing, purchasing or using products, processes or procedures
not conforming to the standards.

The American National Standards Institute does not develop standards and will in no circumstances give an interpretation of any
American National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an American
National Standard inthe name of the American National Standards I nstitute. Requestsfor interpretations should be addressed to the
secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: ThisAmerican National Standard may be revised or withdrawn at any time. The procedures of the American
National Standards Institute require that action be taken periodicaly to reaffirm, revise, or withdraw this standard. Purchasers of
American National Standards may receive current information on all standards by calling or writing the American National Stan-
dards Institute.
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ICC/NSSA
Standard for the Design and Construction of Storm Shelters

FOREWORD

[The information contained in this foreword is not part of this American National Standard (ANS) and has not been processed in
accordance with ANSI’srequirementsfor an ANS. Assuch, thisforeword may contain material that has not been subjected to pub-
lic review or a consensus process. In addition, it does not contain requirements necessary for conformance to this standard.]

Introduction

InMay of 2002 the International Code Council (ICC) and the National Storm Shelter Association (NSSA) initiated ajoint project to
write a standard for the design and construction of storm shelters. A standard development committee was created, and the first
meeting of that committee wasin May of 2003. The scope of the standard isto provide minimum design and construction require-
mentsfor storm sheltersthat provide a safe refuge from stormsthat produce high winds, hurricanes and tornadoes. Hurricanes and
tornadoes generate high winds that produce wind pressures on buildings and structures and that create flying debris at levels and
intensitiesthan are higher than those for which most commercial building and residences are designed. The magnitude of thewind
speeds associated with these storms are such that building occupants and residents are required to evacuate the area or seek protec-
tioninashelter designed for resistanceto extraordinary loadsand flying debris. Thisstandard provides design requirementsfor the
main wind-resisting structural system and components and cladding of these shelters, and provides basic occupant life safety and
health requirementsfor these shelters, including means of egress, lighting, sanitation, ventilation, fire saf ety and minimum required
floor space for occupants.

Development

Thisisthefirst edition of the International Code Council (ICC) and National Storm Shelter Association’s (NSSA) Sandard for the
Design and Construction of Storm Shelters. This standard was devel oped by the ICC/NSSA Consensus Committee on Storm Shel-
ters(1S-STM) that operatesunder ANSI Approved | CC Consensus Proceduresfor the Development of | CC Standards. The consen-
sus process of 1CC for promulgating standards is accredited by ANSI. The Storm Shelter Committee is a balanced committee
formed and operated in accordance with |CC rules and procedures.

The meetings of the ICC/NSSA 1S-STM Consensus Committee were open to the public and interested individuals and organiza-
tionsfrom acrossthe country participated. Thetechnical content of currently published documentson storm shelters, including doc-
uments of the National Storm Shelter Association, the Federal Emergency Management Agency (FEMA), the Red Cross, and the
State of Florida, wasreviewed and considered by the committee. Theinformation from these documents hel ped form abasisfor the
regulationsinstalled in this standard, but the exact provisions adopted by the committee were determined based upon the scope and
intent of thisstandard. The requirements of ICC/NSSA 500 are based on theintent to establish provisions consi stent with the scope
of the|CC family of codes and standardsthat are written to adequately protect public health, safety and welfare; provisionsthat do
not necessarily increase construction costs; provisionsthat do not restrict the use of new materials, products or methods of construc-
tion; and provisions that do not give preferential treatment to particular types or classes of materials, products or methods of con-
struction.

Adoption

ICC/NSSA 500 Standard for the Design and Construction of Storm Sheltersis available for adoption and use by any jurisdictions.

Its use within agovernmental jurisdiction is intended to be accomplished through adoption by reference in accordance with pro-

ceedings establishing thejurisdiction’slaws. At thetime of adoption, jurisdictionsshould insert the appropriateinformationin pro-
- visions requiring specific local information, such as the name of the jurisdiction.
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Formal Interpretations

Reguestsfor Formal I nterpretations on the provisions of | CC 500-2008 should be addressed to: ICC, Chicago District Office, 4051
West Flossmoor Road, Country Club Hills, IL 60478.

Maintenance — Submittal of Proposals

All ICC standards are revised asrequired by ANSI. Proposalsfor revising this edition are welcome. Pleasevisit the |ICC website at
www.iccsafe.org for the official “Call for Proposals’” announcement. A proposal form and instructions can also be downl oaded
from www.iccsafe.org.

ICC, itsmembersand those participating in the devel opment of 1CC 500-2008 do not accept any liability resulting from compliance
or noncompliance with the provisions of 1CC 500-2008. | CC does not have the power or authority to police or enforce compliance
with the contents of this standard. Only the governmental body that enacts this standard into law has such authority.

International Code Council/National Storm Shelter Association Consensus Committee on
Storm Shelters (IS-STM)

Consensus Committee SCOPE: Thel CC/NSSA Consensus Committee on Storm Shelter (1S-STM) shall have primary responsi-
bility for minimum requirementsto safeguard the public health, safety and general welfare through design, construction andinstal-
lation requirements for storm shelters.

This standard was processed and approved for submittal to ANSI by the ICC/NSSA Consensus Committee on Storm Shelters
(IS-STM). Committee approval of the standard does not necessarily imply that all committee members voted for its approval.

Representatives on the Consensus Committee are classified in one of three voting interest categories. The committee has been
formed in order to achieve consensus as required by ANSI Essential Requirements. At the time it approved this standard, the
IS-STM Consensus Committee consisted of the following members:

General Interest (G) - User Interest (U) - Producer Interest (P)

Mr. Majed Dabdoub (G), City of Cincinnati, Cincinnati, OH

Mr. Kenneth Ford (P), National Association of Home Builders, Washington, DC

Mr. Jaime D. Gascon (G), Miami-Dade County Building Code Compliance Office, Miami, FL

Mr. DennisW. Graber (P), National Concrete Masonry Association, Herndon, VA

Mr. John D. Holmes (U), Louisiana State University L SU Hurricane Center, Baton Rouge, LA

Mr. Mitchell Hort (G), Community Development - City of Yukon, Yukon, OK

Dr. Ernst W. Kiesling (U), Wind Engineering Research Center, Texas Tech University, Lubbock, TX
Mr. Danny John Kilcollins (G), Florida Department of Community Affairs, Tallahassee, FL

Dr. MarcL. Levitan (U), Louisiana State University LSU Hurricane Center, Baton Rouge, LA

Mr. Joseph J. Messersmith, Jr. (P), Portland Cement Association, Rockville, VA

Mr. Timothy A. Reinhold (U), Institute for Business and Home Safety, Tampa, FL

Mr. Roger M. Robertson (G), Chesterfield County Department of Building Inspections, Chesterfield, VA
Mr. Kurt A. Roeper (P), Ingersoll-Rand Security & Safety, Cincinnati, OH

Mr. Corey Schultz (U), PBA Architects, PA., Wichita, KS

Mr. E. Scott Tezak, P.E. (U), URS Corporation, Boston, MA

Mr. James E. Waller, P.E. (P), Remagen Safe Rooms, Monteagle, TN

Mr. Mark Whitaker (G), City of Little Rock, Little Rock, AR

Mr. Robert J. Wills (P), American Iron & Stedl Institute, Birmingham, AL

Committee Secretary: David A. Bowman, P.E., Manager, Codes, Codes & Standards, | nternational Code Coungt |
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Voting Membership in Each Category

Category Number
Genera (G) 6
User (U) 6
Producer (P) 6
TOTAL 18

Interest Categories

General Interest: Individualsassigned to the General Interest category arethosewho represent theinterests of an entity, including
an association of such entities, representing the general public or entitiesthat promulgate or enforce the provisionswithin the com-
mittee scope. These entities include consumers and government regul atory agencies.

User Interest: Individuals assigned to the User Interest category are those who represent the interests of an entity, including an
association of such entities, which is subject to the provisions or voluntarily utilizes provisions within the committee scope. These
entities include academia, applied research laboratory, building owner, design professional, government nonregulatory agency,
insurance company, private inspection agency and product certification/eval uation agency.

Producer Interest: Individualsassigned to the Producer Interest category are those who represent theinterests of an entity, includ-
ing an association of such entities, which produces, installs or maintains a product, assembly or system subject to the provisions
within the committee scope. These entitiesinclude builder, contractor, distributor, labor, manufacturer, material association, stan-
dards promulgator, testing laboratory and utility.

NOTE — Multiplelnterests: Individuals representing entitiesin more than one of the aboveinterest categories, one of whichisa
Producer Interest, are assigned to the Producer Interest. Individuals representing entitiesin the General Interest and User Interest
categories are assigned to the User Interest.
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CHAPTER 1
APPLICATION AND ADMINISTRATION

SECTION 101
GENERAL

101.1 Purpose. The purpose of this standard is to establish
minimum requirements to safeguard the public health, safety
and general welfare relative to the design, construction and
installation of storm shelters constructed for protection from
high winds associated with tornadoes and hurricanes. This
standard isintended for adoption by government agencies and
organizations for use in conjunction with model codes to
achieve uniformity in the technical design and construction of
storm shelters.

101.2 Scope. This standard applies to design, construction,
installation, and inspection of storm shelters constructed as
separate detached buildings or constructed as safe rooms
within buildingsfor the purpose of providing safe refuge from
storms that produce high winds, such as tornadoes and hurri-
canes. Shelters designed and constructed to this standard shall
be designated to be hurricane shelters, tornado sheltersor com-
bined hurricane and tornado shelters.

101.3 Requirements not included. Where requirements are
not provided by this standard, the applicable provisions of the
construction codes adopted by theauthority having jurisdiction
shall apply to the storm shelter.

101.4 Special needs. Provisionsthat are necessary for persons
with special needs, including any special electrical or mechani-
cal equipment, sanitary facilities or other special features, are
outside the scope of this standard.

101.5 Referenced standar ds. The specific year, date and edi-
tions of the standards referenced by this standard are listed in
Chapter 9.

SECTION 102
COMPLIANCE ALTERNATIVES

102.1 Compliance alternatives. Nothing in this standard is
intended to prevent the use of designs, technol ogiesor products
as alternatives to any prescriptions in this standard, provided
equivalence is demonstrated and approved by the authority
having jurisdiction.

SECTION 103
CONVENTIONS

-103.1 Dimensions. All dimensionsthat arenot stated as* maxi-
~mum” or “minimum” are nominal. All dimensions are subject
*to conventional industry tolerances unless otherwise noted.

SECTION 104
OCCUPANCY

104.1 Roomsor spaceswithin other uses. Where storm shel-
tersaredesignated areasnormally occupied for other purposes,
the requirements of the applicable construction codes for the
occupancy of the building shall apply unless otherwise stated
in this standard.

104.2 Dedicated facilities. Where afacility is designed to be
occupied solely as a storm shelter, the designated occupancy
shall be A-3 asdefined by the I nternational Building Code® for
purposes of determination of applicable requirements that are
not included in this standard.

104.3 Combination storm shelters. Where the purpose of a
storm shelter isto provide protection from both tornadoes and
hurricanes, the entire storm shelter shall be designed and con-
structed using the most restrictive requirements for each haz-
ard.

SECTION 105
APPLICABLE BUILDING CODE

105.1 Applicable code. Where construction of astorm shelter
is to take place where no applicable construction codes are
adopted, the provisions of the International Building Code®

shall apply.

SECTION 106
INSPECTIONS AND STRUCTURAL OBSERVATIONS

106.1 General. Construction of storm sheltersand installation
of al equipment shall be subject to inspections in accordance
with the applicable building code.

106.1.1 Peer review. Construction documents for commu-
nity shelters designed for greater than 300 occupants shall
undergo a peer review by an independent registered design
professional for compliancewith the requirements of Chap-
ter 3.

106.2 Special inspections. Specia inspections shall be pro-
vided for construction and installation of materialsasrequired
by the applicable building code, and Section 106.3 of this stan-
dard.

106.2.1 Inspection of fabricators. Where fabrication of
structural load-bearing and debris-impact-resistant compo-
nents and assembliesis being performed on the premises of
afabricators shop, special inspection of the fabricator shall
be provided.

Exception: Prefabricated or panelized storm shelter
components that have been inspected and labeled by an
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APPLICATION AND ADMINISTRATION

approved agency meeting the requirements of the appli-
cable building code.

106.3 Special cases. Special inspections shall be provided for
proposed work comprised of:

1. Construction materials and systemsthat are alternatives
to traditional materials and systems prescribed by the
applicable code.

2. Unusual design and construction applications.

106.4 Structural observations. During construction of com-
munity shelters, the building owner shall employ a registered
design professional to conduct visual observations of the con-
struction of the structural system for general conformance to
the approved construction documents at significant construc-
tion stages and at completion of the construction of the struc-
tural system. Structural observation shall not obviate the need
for other inspections or testing required by this standard or the
applicable building code.

Deficiencies shall be reported in writing to the owner and to
the authority having jurisdiction. At the conclusion of the
work, the registered design professional who made the struc-
tural observations shall submit to the authority having jurisdic-
tion awritten statement that the site visits have been made and
shall identify any reported deficiencieswhich, to the best of the
structural observer’s knowledge, have not been resolved.

SECTION 107
CONSTRUCTION DOCUMENTS

107.1 General. Where required by the authority having juris-
diction, construction documents shall be prepared. Such docu-
ments shall contain information as required by the applicable
building code and this section.

107.2 Information required. The following information
applicable to construction and operation of the storm shelter
shallbe supplied on the construction documents.

107.2.1 Design information. For the areas of a building
designed for occupancy as a storm shelter, the following
information shall be provided within the construction docu-
ments:
~ 1. Typeof shelter: tornado, hurricane or acombination
- of both.

2. A statement that the wind design conforms to the
provisions of the ICC/NSSA Sandard for the
Designand Construction of Sorm Shelters, with the
edition year specified.

3. The shelter design wind speed, mph.
4. Theimportance factor, |.

5. The wind exposure category (indicate all if more
than oneis used).

6. Theinternal pressure coefficient, GC,;.
7. The topographic factor, K.

9. A statement that the shelter has/has not been con-
structed within an area susceptible to flooding in
accordance with Chapter 4 of this standard.

10. The Design Flood Elevation and Base Flood Eleva-
tion for the site (if applicable).

11. Documentation showing that components of the
shelter envelope will meet the pressure and missile
impact test requirements identified in Chapters 3
and 8 of this standard.

12. A floor plan drawing or imageindicating location of
the storm shelter on a site or within a building or
facility; including adrawing or imageindicating the
entire facility.

13. The lowest shelter floor elevation and correspond-
ing datum, except for residential shelters outside of
special flood hazard areas.

14. The occupant load of the storm shelter.
15. The usable storm shelter floor area.

16. Venting area(sguareinches) provided and locations
in the shelter.

107.2.2 Enclosure. When a storm shelter is to be con-
structed as a portion of ahost building, the walls and floors
enclosing the shelter shall be clearly indicated on the draw-
ings.

107.2.3 Signage. Thetypeand location of signsrequired by
this standard shall be indicated on the floor plans.

107.2.4 I nspections. Where any special details are utilized
inthedesign of the structure, or where any special investiga-
tionsarerequired that are additional to those required by the
applicable building code, the construction documents shall
contain aschedul e of the inspections required and the crite-
riafor the special installation.

107.2.5 Special details. The construction documents shall
provide any specia manufacturer’s details or installation
instructions for systems or equipment designed for the
storm shelter.

107.2.6 Special instructions. The construction documents
shall contain details of special instructions required for the
specified functional operation of thestorm shelter, such as:

1. Type and location of equipment and amenities
required within the shelter, including water supply,
sanitary facilities, fire extinguishers, batteries,
flashlights, special emergency lighting equipment
or any other equipment requiredto beinstalledinthe
shelter.

2. Specificationsfor any alarm systemtobeinstalled.

3. Instructions for the installation or deployment of
any specia protection equipment such as shutters,
screens, special latching of doors or windows, any
equipment or switching for mechanical, electrical
and plumbing equipment.

107.3 Quiality assurance plan. The construction documents

for community sheltersshall containaquality,
accordance with Sections 107.3.1 tirotich 1%6' Eﬂlﬁghts
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107.3.1 Detailed requirements. A quality assurance plan
shall be provided for the following:

1. Roof cladding and roof framing connections.

2. Wall connectionsto roof and floor digphragms and
framing.

3. Roof and floor diaphragm systems, including con-
nectors, drag struts and boundary elements.

4. Main wind-force resisting systems, including
braced frames, moment frames and shear walls.

5. Mainwind-forceresisting system connectionsto the
foundation.

6. Fabrication and installation of components and
assemblies of the shelter envelope required to meet
missile impact test requirements of Chapter 3.

7. Requirementsfor components and cladding includ-
ing soffits.

8. Corrosion resistance or protection of metal connec-
tors exposed to the elements that provide load path
continuity.

9. Requirements for critical support systems connec-
tions and debris impact protection of the compo-
nents and connections.

107.3.2 Quality assurance plan preparation. The design
of each main wind-force resisting system and each
wind-resisting component shall include aquality assurance
plan prepared by aregistered design professional.

The quality assurance plan shall identify the following:

1. The main wind-force resisting systems and
wind-resisting components.

2. Thespecia inspectionsand testing to berequiredin
accordance with Section 106.2.

3. Thetype and frequency of testing required.

4. The type and frequency of special inspections
required.

5. The structural observations to be performed in
accordance with Section 106.4.

6. The required distribution, type, and frequency of
reports of test, inspections, and structural observa-
tions.

107.3.3 Contractor responsibility. Each contractor
responsiblefor the construction of amainwind-forceresist-
ing system or any component listed in the quality assurance
plan shall submit awritten statement of responsibility tothe
authority having jurisdiction, theresponsibledesign profes-
sional, and the owner prior to the commencement of work
on the system or component. The contractor’s statement of
responsibility shall contain:

1. Acknowledgement of awareness of the special
requirements contained in the quality assurance
plan.

2. Acknowledgement that control will be exercised to

APPLICATION AND ADMINISTRATION

3. Procedures for exercising control within the con-
tractor’ s organization, the method and frequency of
reporting and the distribution of reports.

4. Identification and qualifications of the person(s)
exercising such control and their position(s) in the
organization.

Exception: Prefabricated or panelized storm shelter
components which have been inspected and labeled by
an approved agency meeting the requirements of the
applicable building code.

SECTION 108
DESIGN INFORMATION SIGNAGE AND LABELING

108.1 Design infor mation. All shelters shall have asign on or
within the shelter with the name of the manufacturer or builder
of the shelter and the storm type(s) and respective design wind
speed(s). The sign shall remain legible and visible.

108.2 Labeling. Products, materials or systems shall be
labeled by an approved agency when required by the applicable
code or jurisdiction.

obtain compliance with the construction docu-
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CHAPTER 2
DEFINITIONS

SECTION 201
GENERAL

201.1 General. For the purposes of this standard, the terms
listed in Section 202 shall have the indicated meaning.

201.2 Undefined terms. The terms not specifically defined in
this standard or in standards referenced herein shall have ordi-
. narily accepted meanings such as the context implies.

SECTION 202
DEFINITIONS

. APPLICABLE CODE. Theregulation for design and build-
* ing construction of buildings and structures adopted by the
- authority having jurisdiction over the construction of the spe-
i cific shelter.

AUTHORITY HAVING JURISDICTION. The organize-
tion, political subdivision, officeor individual charged withthe
responsibility for administering and enforcing the provisions
of this standard.

COLLAPSE HAZARDS. See“Hazards, Collapse.”

CRITICAL SUPPORT SYSTEMS. Structures, systemsand
components required to ensure the health, safety and
well-being of occupants. Critical support systemsinclude, but
are not limited to, potable and waste water systems, electrical
power systems, life safety systems and HVAC systems.

DESIGN WIND PRESSURE. The wind pressure on a spe-
cific location of the shelter envelope, as determined in accor-
dance with Section 304, Wind Loads, which controls the
design of componentsand cladding (C & C) of the shelter enve-
lope or themain wind-force resisting system (MWFRS) for the
shelter.

FIRE BARRIER. A fire-resistance-rated vertical assembly of
materials designed to restrict the spread of fire in which open-
ings are protected.

HAZARDS

Collapse. Debris from wind damage to adjacent, taller
structures which could fall onto the shelter.

Laydown. Nearby structures such as towers or large trees
that could fall onto the shelter, if the shelter is within the
laydown radius of the structure.

Rollover. Vehicles and small buildings, such as temporary
classroom buildings, that could roll over due to extreme
winds and impact the shelter.

HOST BUILDING. A building which isnot designed or con-
structed as a storm shelter that totally or partially encloses a
storm shelter.

INTERIOR SURFACE OF THE SHELTER COMPO-
NENT. Theinside surface of any structural component of the
storm shelter envelope.

LABEL. Anidentification applied on aproduct by the manu-
facturer that contains the name of the manufacturer, the func-
tion and performance characteristicsof the product or material,
and the name and i dentification of an approved agency, and that
indicatesthat the representative sample of the product or mate-
rial has been tested and evaluated by an approved agency.

LAYDOWN HAZARDS. See “Hazards, Laydown.”

LOCAL EMERGENCY PLANNING COMMITTEE. A
group of citizensdefined by the community ashaving responsi-
bility for local emergency planning. The committee shall be
recognized by thegoverning body ashaving thisresponsibility.

NATURAL VENTILATION. Passive ventilation, not requir-
ing a power source, resulting from convection of heated air,
movement of inside air and movement of outside air over and
around the storm shelter resulting in air exchange through vent
openings.

OCCUPANT SUPPORT AREAS. The areas required to
ensure the health, safety and well-being of occupants. Occu-
pant support areas include, but are not limited to, shelter man-
agement, food preparation, water and food storage, electrical
and mechanical rooms, toilet and other sanitation rooms and
first-aid stations.

OCCUPIED SHELTER AREAS. Thedesignated storm shel-
ter area.

ON-SITE. Either inside, immediately adjacent to, or on the
same site asthe designated storm shelter facility, and under the
control of the owner or lawful tenant.

PROTECTED OCCUPANT AREA. The portions of the
shelter areathat are protected from intrusion of storm debrisby
alcove or baffled entry systems in accordance with Section
804.9.7.

REBOUND IMPACT. The rebound impact by atest missile,
or fragments thereof, on a portion of the shelter protective
envel ope after the test missile has impacted another surface of
the shelter protective envelope.

ROLLOVER HAZARDS. See“Hazards, Rollover.”

SHELTER ENTRY SYSTEM, ALCOVE. An entry system
that uses walls and passageways to allow access and egress to
the shelter interior while providing shielding from windborne
debris in accordance with Section 306.5.

SHELTER ENTRY SYSTEM, BAFFLED. Seedefinition of
“Shelter Entry System, Alcove”

SHELTER ENVEL OPE. The protective walls, roofs, doors
and other protected openings which are designed to meet the
reguirements of Chapter 3 to provide protection to occupants
during a severe windstorm.

STORM SHELTER. A building, st i
thereof, constructed in accordance wit%@ﬂaﬁ%
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DEFINITIONS

nated for use during a severe wind storm event such as ahurri-
cane or tornado.

Community Storm Shelter. Any storm shelter not defined
as aResidential Storm Shelter.

Residential Storm Shelter. A storm shelter serving occu-
pants of dwelling units and having an occupant load not
exceeding 16 persons.

STORM SHELTER DESIGN WIND SPEED. The maxi-
mum wind speed for which the shelter has been designed. Val-
ues shall bethe nominal 3-second gust wind speed in miles per
hour (km/h) at 33 feet (10 m) above ground for open terrain
(Exposure C).

STORM SHELTER OCCUPANT LOAD. The occupant
load intended for aroom or space when that spaceisin useasa

storm shelter.
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CHAPTER 3
STRUCTURAL DESIGN CRITERIA

SECTION 301
GENERAL

301.1 Scope. Loadsand |oad combinations shall bedetermined
in accordance with ASCE 7 unless otherwise noted.

Structural elements of the storm shelter shall be designed in
accordancewith theappropriate material design standard spec-
ified in the applicable building code to sustain the loads pre-
scribed in ASCE 7, asmodified by this chapter, and combined
in accordance with the load combinations of ASCE 7, asmodi-

 fied by Section 302.

301.1.1 Design or testing. Wherethe strength requirements
cannot be determined by engineering calculationsin accor-
dance with appropriate material design standards refer-
enced by the applicable building code, roof and wall
assemblies shall meet the pressure requirements of Section
805.

SECTION 302
LOAD COMBINATIONS

302.1 Strength design. For Strength Design or Load and
Resistance Factor Design (LRFD), use the load combinations
stated in ASCE 7, Section 2.3.2, with the following additional
load combinations with W in these additional load combina-
tions being based on Section 304:

1. Inload combination 3, replace 0.8W with 0.5W.
2. Inload combinations4 and 6, replace 1.6W with 1.0W.
3. Exception 1 shall not apply.

302.2 Allowable stress design. For Allowable Stress Design
(ASD), use the load combinations stated in ASCE 7, Section
2.4.1 with the following additional load combinations with W
in these additional load combinations being based on Section
304:

In load combinations 5, 6 and 7, replace W with 0.6W.

SECTION 303
LOADS

303.1 Rain loads. Rain loads shall be determined in accor-
dance with ASCE 7.

303.1.1 Rainfall rate. For hurricane shelters, rainfal rate
shall be determined by adding arate of 3inches (76.2 mm)

of rainfall per hour to therainfall rate established from Fig-
ure 303.2.

303.2 Roof liveloads. Storm shelter roofsshall bedesigned for
minimum live loads specified in ASCE 7, but not lessthan the
following:

Tornado shelters: 100 pounds per square foot (4.8 kN/m?)
Hurricane shelters: 50 pounds per square foot (2.4 kN/m?)

303.3Hydrostaticloads. Underground portions of storm shel-
ters shall be designed for buoyancy forces and hydrostatic
loads assuming that the groundwater level is at the surface of
the ground at the entrance to the storm shelter, unless adequate
drainageisavailabletojustify designing for alower groundwa-
ter level.

SECTION 304
WIND LOADS

304.1 General. Design wind pressures shall be determined
using Method 2, Analytical Procedure, from Section 6 of
ASCE 7 except as modified by this section.

304.2 Design wind speed. For tornado shelters, the design
wind speed shall be in accordance with Figure 304.2(1). For
hurricane shelters, the design wind speed shall be in accor-
dance with Figure 304.2(2).

304.3 Wind directionality factor. The directionality factor
shall betaken as K, = 1.0.

304.4 Importance factor. The importance factor, I, shall be
taken as 1.0.

304.5 Exposure. Wind pressures shall be based on exposure
category C.

Exception: For hurricane shelters, where exposure cate-
gory B exists for al wind directions, MWFRS wind pres-
suresshall be permitted to be based upon exposure category
B.

304.6 Topographic effects. For tornado shelters, the topo-
graphic factor K, need not exceed 1.0.

304.7 Enclosure classifications. Enclosure classificationsfor
storm sheltersshall be determined in accordancewith ASCE 7,
Section 6.2. For determining the enclosure classification for
community storm shelters, thelargest door or window on awall
that receives positive external pressure shall be considered as
an opening.
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