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Purpose and Intended Audience 
The December 2021 tornadoes that struck Kentucky and surrounding states highlighted the importance of 
assessing and mitigating the wind vulnerability of existing buildings and improving the resistance to tornado hazards 
for new buildings. Furthermore, the tornadoes demonstrated the importance of tornado storm shelters or safe 
rooms to provide life-safety protection for members of the community. The purpose of this Recovery Advisory (RA) is 
to emphasize the importance of building codes and introduce best practices intended to minimize tornado damage 
as part of the rebuilding effort for non-residential buildings that are not essential facilities1 (See Figure 1). It 
identifies common failures, suggests techniques to mitigate those types of failures, and addresses tornado 
sheltering options. The intended audience is architects, engineers, builders, planners, and building owners and 
operators.  

 
Figure 1: Damaged unreinforced masonry store in Bowling Green, Kentucky (December 2021) 

 

1 Buildings covered by the scope of this RA include non-residential Risk Category II and Risk Category III buildings as defined by 
ASCE 7-22, Minimum Design Loads and Associated Criteria for Buildings and Other Structures (ASCE/SEI, 2021). 
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This Recovery Advisory Addresses: 
▪ Determining the appropriate building code  
▪ Incorporating best practices 
▪ Common building and element failures and mitigation recommendations 
▪ Tornado sheltering options  
▪ FEMA funding for safe rooms 
▪ Resources 

Determining the Appropriate Building Code 
Building codes are used by many jurisdictions as a minimum standard of construction to provide occupants with a 
reasonable level of safety from natural hazards, fire, and other conditions. Adherence to building codes is required 
when an authority having jurisdiction (AHJ) adopts them. Most adopted building codes are based on the model 
building code. The prevailing family of model building codes is the International Codes published by the International 
Code Council (ICC), commonly referred to as the “I-Codes.” The I-Codes include the International Building Code (IBC), 
International Residential Code (IRC), and International Existing Building Code (IEBC), among many others.  

Building codes are typically updated on a predetermined cycle. Codes from the ICC are updated on a 3-year cycle. At 
the time of this publication, the 2021 I-Codes are the latest editions published. The I-Codes provide minimum 
requirements, when adopted, to protect life safety and reduce property damage for specified design events. The 
design loads are determined based on many factors but include a specific building’s characteristics, location, and 
Risk Category (a categorization based on the risk associated with unacceptable performance). With a few 
exceptions, the I-Codes require by reference the use of the American Society of Civil Engineers (ASCE)/Structural 
Engineering Institute (SEI) standard ASCE 7, Minimum Design Loads and Associated Criteria for Buildings and Other 
Structures, to determine wind and other loads on buildings. The edition of the building code determines the edition 
year of the referenced ASCE 7 standard. 

While the 2021 IBC references the 2016 edition of ASCE 7 (identified as ASCE 7-16), the upcoming 2024 IBC will 
reference the 2022 edition of ASCE 7 (identified as ASCE 7-22). ASCE 7-22 is the first edition to require certain Risk 
Category III and IV buildings to be designed for tornado loads. For more information about ASCE 7-22 tornado loads, 
refer to Design Guide for New Tornado Load Requirements in ASCE 7-22 (FEMA/National Institute of Standards and 
Technology (NIST), 2023). Buildings and other structures designed per the tornado load requirements of ASCE 7-22 
do not meet the design requirements of storm shelters or safe rooms. Storm shelters and safe rooms are specifically 
designed for life-safety protection during an extreme wind event, using ICC 500, Standard for the Design and 
Construction of Storm Shelters (ICC/NSSA, 2020), or FEMA P-361, Safe Rooms for Tornadoes and Hurricanes: 
Guidance for Community and Residential Safe Rooms (2021), respectively, and include more extreme hazard 
loading conditions than conventional buildings. For more information on storm shelters and safe rooms, refer to the 
“Tornado Sheltering Options” section of this RA. 
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ASCE 7 Risk Categories 

Buildings are assigned Risk Categories based on hazard to human life if a failure occurs. Risk Categories are 
defined in Table 1.5-1 of ASCE 7-22. Risk Category I buildings pose a low risk to human life in the event of 
failure, while Risk Category IV buildings include those that would pose a substantial hazard to the community if 
they failed or are designated as essential facilities and are intended to remain operational during and after a 
design event. Risk Category III buildings are considered to pose a substantial risk to human life in the event of a 
failure. Risk Category II buildings are those not defined as Risk Category I, III, or IV. This RA covers non-
residential Risk Category II and III buildings. 

Many jurisdictions across the United States have adopted older, less hazard-resistant building codes or have not 
adopted a building code at all. In some areas with adopted building codes, building inspections may not be routinely 
conducted. For areas without an adopted building code or without adequate enforcement of the code, it is still 
important to use a building code to provide a minimum standard of care in rebuilding efforts. Furthermore, qualified 
professionals may need to be hired to conduct appropriate inspections and to verify that construction work is being 
performed properly and according to the recommended building code. The latest version of the I-Codes is 
recommended as the minimum code for adoption or use. 

Essential Facilities Standard of Care 

Essential facilities have facility-specific and operational requirements that should be met in addition to building 
code requirements. Most building codes do not stipulate expected building performance for tornadoes, except 
the upcoming 2024 IBC that will reference ASCE 7-22. ASCE 7-22 is the first edition to include tornado loading 
requirements for certain Risk Category III and IV buildings. 

If not using the 2024 IBC, the designer of an essential facility should still consider the tornado loads in ASCE 7-
22 as a best practice. Additionally, designers should discuss expectations with the facility owner regarding 
acceptable building damage, operational requirements, and occupant safety (which could include an ICC 500-
compliant storm shelter or FEMA P-361-compliant safe room) to ensure the full range of design criteria is 
considered. Starting with the 2015 I-Codes, requirements for building an ICC 500-compliant storm shelter apply 
to specific types of Risk Category III and IV facilities (certain Group E occupancies and critical emergency 
operations) located in the 250 miles per hour (mph) tornado design wind speed region. 

Incorporating Best Practices 
Best practices are design or construction practices that either go beyond minimum code requirements or provide 
recommendations that are often more resilient by nature, to improve building performance. Four practices can 
improve the performance of buildings impacted by tornadoes:  

▪ Apply the tornado design requirements in ASCE 7-22 using no less than the ASCE 7-22 minimum design tornado 
speed 

▪ Use a higher design wind speed than required for standard wind design 
▪ Provide impact protection for glazed openings 
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▪ Increase the wind design parameters and coefficients beyond those required for standard wind design in ASCE 
7-22 

Each of these methods will effectively result in a building that can withstand higher wind pressures and/or improve 
debris impact resistance. With appropriate strengthening and selection of building materials and systems, the 
potential for disruption of operations and the cost of repairs after a tornado event can be reduced. If the costs 
associated with loss of function or business interruption are considered significant, then a higher standard of 
construction may also be a worthwhile consideration. Although these methods will provide a more robust wind-
resistant building, they do not provide the level of occupant protection afforded by a tornado storm shelter or safe 
room. 

In addition to the above four methods, if the building is anticipated to be occupied during a tornado event, building 
owners should consider adding a FEMA P-361-compliant safe room or an ICC 500-compliant storm shelter to provide 
life-safety protection; only these structures provide life-safety protection during tornadoes.   

For improved context and understanding of the reader, Table 1 at the end of this section compares the design loads 
of the four best practices listed above to improve building performance, as well as for a storm shelter or safe room.  

Apply the Tornado Loads in ASCE 7-22 
The tornado loads specified in ASCE 7-22 for certain Risk Category III and IV buildings can significantly improve the 
resilience of buildings if applied appropriately. The tornado speeds in ASCE 7-22 range from 65 mph to 135 mph 
(approximately EF0 to EF2 intensity on the Enhanced Fujita Scale) for any given geographic location. Additionally, 
tornado speeds are a function of the effective plan area of the building (the larger the effective plan area, the higher 
the tornado speed). Given these parameters, the new tornado load methodology in ASCE 7-22 (Chapter 32) will 
often not control when compared to the normal wind design methodology (Chapters 26–31) for many buildings with 
smaller effective plan areas. Therefore, if increased resilience is desired for buildings that are not Risk Category III 
and IV and/or have plan areas that are too small to require the application of tornado loads, FEMA recommends that 
these buildings be designed for the tornado loads in ASCE 7-22 using a minimum tornado speed corresponding to 
the middle of the EF2 scale (tornado speed of at least 120 mph). Applying the design procedures for tornadoes in 
ASCE 7-22 with a minimum tornado speed of 120 mph will greatly improve the resilience of buildings to impacts 
from tornadoes. This best practice will, in most cases, result in wind loading higher than that for essential facilities 
designed using the non-tornadic wind loading. This improves resilience and performance level but may do so at a 
higher cost and performance level than desired.  

Use a Higher Basic Wind Speed 
To improve wind resistance, another alternative is to design the building using a higher normal basic wind speed 
(not tornado speed) than required by ASCE 7 or the adopted building code or standard. This will result in buildings 
designed to resist greater wind loads. Design wind pressures are calculated based on the square of the design wind 
speed. For example, if a location with a design wind speed of 106 mph is increased to 130 mph, this results in 50% 
increase in design wind pressure (1302/1062 = 1.50). Design wind speeds of 130 mph and higher are consistent 
with design wind speeds in coastal areas of hurricane-prone regions but using any higher basic wind speed would 
increase resistance to wind loading. The use of higher design wind speeds and corresponding design wind pressures 
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results in improved construction methods and materials such as larger reinforcing steel sizes, more robust roof-to-
wall connections, decreased reinforcement spacing, and increased development and lap splice lengths required in 
masonry and concrete construction. These improvements can greatly improve building performance during a 
tornado event.  

Provide Impact Protection for Glazed Openings 
In most cases, buildings are designed to function as an enclosed structure, meaning that they are designed to only 
allow minimal air into the building even during a high-wind event. The failure of windows and doors is very common 
in buildings struck by tornadoes. Once windows or doors are broken by wind-borne debris, internal wind pressures 
can become much higher than those assumed for an enclosed building and can cause significant structural damage 
to the building. Furthermore, wind-driven rain can enter a breached building envelope and cause significant damage 
to building interiors and furnishings. Protection of glazed openings with products that meet ASTM E1886 and ASTM 
E1996 guidelines will increase protection against most (but not all) wind-borne debris in a tornado, particularly 
products tested to Missile D criteria.  

Increase the Normal Wind Design Parameters and Coefficients in ASCE 7-22 
Similar to using a higher design wind speed, using higher normal wind design parameters and coefficients than 
specified in ASCE 7-22 will also improve a building’s performance by increasing the resulting wind loads the building 
is designed to resist. 

Use Exposure C as the minimum exposure category: Using Exposure Category C even if the building is sited in 
Exposure B will result in higher design wind loads. The effect of using Exposure Category C instead of Exposure 
Category B varies according to the height of the building but will generally result in a 30% to 50% increase in design 
wind loads for most buildings (e.g., for a building with a mean roof height of 30 feet, using Exposure Category C 
instead of Exposure Category B will result in a 40% increase in design wind loads).  

Design the building using an enclosure classification of partially enclosed: Using a partially enclosed classification 
will result in an increase of the internal pressure coefficient from +/- 0.18 to +/- 0.55. The relative effect of 
increasing the internal pressure coefficient will vary based on the magnitude of the external pressure coefficient. 
Increasing the internal pressure coefficient will also help mitigate effects associated with atmospheric pressure 
changes due to a tornado strike. 

Use a directionality factor of 1.0: The directionality factor, Kd, accounts for the reduced probability of maximum 
winds coming from any given wind direction and the reduced probability of the maximum pressure coefficient 
occurring for any given wind direction. While the value is set at 0.85 for buildings in ASCE 7, wind directions may 
change considerably during a tornado and a building may be exposed to intense winds from its most vulnerable 
direction. Therefore, using a directionality factor of 1.0 is recommended; this will result in an approximate 18% 
increase in design wind loads for almost all buildings (with the exceptions of circular domes, chimneys, tanks, and 
similar structures). 
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Add a FEMA P-361-Compliant Safe Room or ICC 500-Compliant Storm Shelter 
To provide occupants with life-safety protection during future tornadic events, building owners should also consider 
adding a FEMA P-361-compliant safe room or an ICC 500-compliant storm shelter. Safe rooms and storm shelters 
have similar design requirements. They both have to be designed for wind speeds that far exceed normal wind load 
design and both are capable of resisting the impact of a test missile that far exceeds impact requirements for 
hurricanes. See “Tornado Sheltering Options” at the end of this RA for additional information on the differences 
between safe rooms, storm shelters, and other sheltering facility types. 

Effect of Best Practices on Building Design Wind Loads 
Table 1 shows how implementing the various recommended best practices would impact design wind loads 
compared to a building designed to the minimum loads prescribed by the building code. For the example building, 
using the ASCE 7-22 tornado loads would result in a 25% increase for the roof Main Wind Force Resisting System 
(MWFRS) loads, but a 14% decrease for the roof components and cladding (C&C) loads. However, using the 
ASCE 7-22 normal wind load procedures and applying a minimum basic wind speed of 130 mph with impact 
protection of glazed openings, would result in a 50% increase for the roof MWFRS and C&C loads. 

Table 1: Comparison of Design Loads for Recommended Best Practices for Mayfield, KY1 

ASCE 7-22 Normal Wind Load 
Procedures2 ASCE 7-22 Tornado Loads 

ASCE 7-22 Normal Wind Load Procedures 
Increased Wind Speed / Impact Protection Best 
Practices 

Wind Speed = 106 mph Wind Speed = 80 mph3 Wind Speed = 130 mph 

MWFRS  MWFRS  MWFRS  

Wall +15 psf Wall +18 psf4 Wall +22 psf 

Roof -16 psf Roof -20 psf Roof -24 psf 

C&C C&C C&C 

Wall -25 psf Wall -25 psf Wall -37 psf 

Roof -58 psf Roof -50 psf Roof -87 psf 

Impact protection Impact protection Impact protection (glazed openings only) 

Not required Not required 9 lb. 2x4 impacting vertical surfaces at 34 
mph 

 

ASCE 7-22 Tornado Loads Best 
Practices 

ASCE 7-22 Normal Wind Load 
Procedures Increased 
Parameters Best Practices5 

FEMA P-361 Safe Room/ICC 500 Storm 
Shelter6 

Wind Speed = 120 mph Wind Speed = 106 mph Wind Speed = 250 mph 

MWFRS  MWFRS  MWFRS  

Wall +40 psf4 Wall +35 psf Wall +167 psf 

Roof -45 psf Roof -37 psf Roof -179 psf 

C&C C&C C&C 
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ASCE 7-22 Tornado Loads Best 
Practices 

ASCE 7-22 Normal Wind Load 
Procedures Increased 
Parameters Best Practices5 

FEMA P-361 Safe Room/ICC 500 Storm 
Shelter6 

Wall -55 psf Wall -51 psf Wall -246 psf 

Roof -113 psf Roof -106 psf Roof -510 psf 

Impact protection Impact protection Impact protection 

Not required Not required 15 lb. 2x4 impacting vertical surfaces at 100 
mph and horizontal surfaces at 67 mph 

Notes: 
1 Calculations are based on the following: 

a. Mean Roof Height = 30 feet 
b. Roof slope ≤ 7°. 
c. Pressure coefficients: MWFRS – Cpwall = +0.8, Cproof = -0.9; C&C – Gcpwall = -1.4, GCproof = -3.2 
d. 10,000 square foot effective plan area. 
e. Risk Category II. 

2 Design pressures based on Exposure Category B. 
3 Tornado speed for Risk Category III building. 
4 If impact protection of glazed openings is provided, the positive pressure on the windward wall could be reduced. 
5 Design pressures based on the following: 

a. GCpi = +/- 0.55 
b. Kd = 1.0 
c. Exposure Category C 

6 Design pressures calculated at a mean roof height of 15 feet. 
 
C&C = components and cladding 
lb. = pound 
psf = pounds per square foot 
mph = miles per hour 
MWFRS = Main Wind Force Resisting System 

 

Wind Vulnerability Assessment 

Wind damage and water infiltration can interrupt the normal operation of a 
building. If the wind vulnerabilities are known, they can be mitigated to 
improve continuity of operations and resilience. FEMA P-2062, Guidelines for 
Wind Vulnerability Assessments of Existing Critical Facilities (2019), provides 
design professionals with guidelines for assessing the vulnerability of critical 
facilities to wind pressure, wind-borne debris, and wind-driven rain. While this 
document is written specifically for critical facilities, these guidelines can be 
adapted for use with any building to mitigate wind and wind-driven rain 
vulnerabilities that could affect building operations. 
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Common Building and Element Failures and Mitigation 
Recommendations 
Table 2 shows typical building failures observed after tornadoes. Many of these failures could be mitigated by simply 
adopting and enforcing the latest model building code. The table also provides recommended practices to reduce 
these failures in buildings subjected to weak tornadoes and minimize them for buildings on the periphery of stronger 
tornadoes. The following subsections provide more in-depth discussion on unreinforced masonry and pre-
engineered buildings, which have a history of poor performance in tornadoes, as demonstrated in the recent tornado 
events. Both of these building types are common and have aspects that put them at increased risk of significant 
damage in high-wind events. 

Table 2: Typical Building Failures and Recommendations 

Building Component Typical Failure Recommended Practice 

Superstructure 

Pre-Engineered 
Buildings  

Failure of endwall trusses and endwall truss bracing. 

 

Size the endwall trusses 
to resist wall loads and 
verify that anchor bolts 
are sized to resist lateral 
loading. (Source: FEMA 
489 and P-2077) 

Masonry Buildings Collapse of unreinforced masonry walls. 

  

Reinforce walls following 
modern reinforced 
masonry requirements.  
Make sure the bond 
beam is tied adequately 
to the wall below and the 
wall is adequately tied to 
the foundation. 
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Building Component Typical Failure Recommended Practice 

Tilt-Up Construction Large sections of wall panels are especially susceptible to 
collapse after failure of the roof deck-to joist connections 
and the roof-to-wall panel connections occur. 

 

Strengthen the 
connections between 
roof deck and joist 
connections and roof-to-
wall connections. 
Consider ensuring no 
one is in the fall-down 
vicinity of the wall panels 
during a high-wind event. 
(Source: FEMA P-908) 

Roof Covering and Roof Systems 

Ballasted Roofs Ballast on ballasted roof systems can become wind-borne 
debris and damage surrounding building systems. 

 

Select an alternative roof 
covering or fully adhere 
ballast to the roof 
assembly. (Source: FEMA 
P-424) 

Roof Truss Connections Loss of roof trusses from uplift loads. Trusses typically fail 
at the connection with the wall system, either through poor 
grouting of anchor bolts or insufficient embedment. 

  

Improve connection of 
roof trusses to prevent 
failure from uplift loads. 
Verify that the load path 
is continued through the 
wall system into the 
foundation. (Source: 
FEMA P-424) 
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Building Component Typical Failure Recommended Practice 

Double Tee 
Connections 

Double tees shift due to uplift loads and failures at angle 
iron welds or insufficient anchor bolts, allowing the double 
tee to slip off the corbel. 

 

Ensure that anchor bolts 
provide sufficient 
strength to prevent uplift 
(Source: FEMA P-424) 
and that double tees are 
designed for the 
appropriate wind loads. 

Gable End Walls Insufficient attachment of gable end walls can often result 
in building pressurization, loss of the roof system, and 
possibly large sections of the building during high-wind 
events. 

  

Improve the gable end 
wall bracing details with 
additional connections 
and strengthen the load 
path. (Source: FEMA P-
804)  
Additionally, improve the 
connection between the 
roof sheathing and gable 
end wall truss. 

Building Envelope 

Metal panel roofs Loss of metal panel roof covering. 

 

Increase fastener 
capacity and/or 
decrease spacing. 
(Source: FEMA 489; 
FEMA P-2077 RA 1) 
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Building Component Typical Failure Recommended Practice 

Brick Veneer Brick veneer failure likely due to insufficient number of wall 
ties or embedment. 

 

Increase the number of 
brick ties, properly attach 
ties to the wall system, 
and sufficiently embed 
ties into the brick veneer. 
(FEMA P-499, Fact Sheet 
5.1). Design brick veneer 
walls using deflection 
limit of length divided by 
600. 

Exterior Insulation and 
Finishing Systems 
(EIFS) 

Loss of large sections of EIFS due to wind loads. 

 

Use EIFS with a drainage 
plane to reduce corrosion 
of attachments. Increase 
fastener capacity and/or 
decrease spacing. 

Rooftop Equipment Damage to rooftop equipment, typically by wind-borne 
debris or as a result of insufficient anchorage. 

 

Protect exterior 
equipment from wind-
borne debris. Evaluate 
connections to rooftop or 
slab. (Source: FEMA P-
424; FEMA P-2077) 

Vehicular Door Systems Buckling of roll-up door systems, typically due to either 
positive or negative pressures. Door tracks and rollers can 
fail in high winds. 

Specify a door system for 
a higher design pressure 
rating than the minimum 
required by code. 
(Source: FEMA 489)  
Also see DASMA 
Technical Data Sheets 



Reconstructing a Non-Residential Building After a Tornado 

Learn more at fema.gov February 2023  12 

Building Component Typical Failure Recommended Practice 

 

#155, #168, #282 and 
#291. Proper inspection 
and maintenance can 
also improve 
performance. 

Windows Wind-borne debris breaks windows. 

 

Owners of existing 
buildings should consider 
protecting glazed window 
systems and doors with 
rated opening protection 
systems (i.e., storm 
shutters) or retrofitting 
the building with impact-
resistant glazing. (FEMA 
P-2022) 

 

Masonry Buildings 
Masonry buildings can be constructed as either reinforced or unreinforced masonry. The most frequent failures 
observed occur in buildings with unreinforced masonry walls. The lack of reinforcement makes them particularly 
susceptible to collapse. Unreinforced walls are commonly found in older construction, but numerous examples of 
more recently constructed buildings that contained little or no reinforcement have been observed. The lack of 
reinforcement also makes the roof system particularly susceptible to uplift and wall systems susceptible to collapse 
due to rotation and loss of restraint at the top. 

Failure of inadequately reinforced masonry walls is also not uncommon. Failures can occur because the wall 
systems either contained too little reinforcement or had insufficient splices or development lengths in the reinforcing 
steel bars. The walls often fail in large sections and pull away from the foundation or slab due to insufficient splice 
designs. Poor connections between roof systems and wall systems have also caused failure of inadequately 
reinforced masonry walls. In poorly reinforced buildings, the bond beam may not be sufficiently connected to the 
wall below and the roof uplift causes the bond beam to separate from the wall below it. In either of these cases, the 
loss of lateral bracing at the top of the wall causes it to topple unless it was designed as a free-standing wall. 
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Another detail often lacking in masonry buildings is adequate tie from the bond beam to the wall below. Masonry 
walls rely on the bond beam for lateral support. If the uplift on the roof causes a separation between the bond beam 
and the wall below, the wall below can suffer a complete collapse due to a lack of lateral support.  

Mitigation measures can be applied to reduce the likelihood of failure in masonry buildings. Figure 2 shows an 
example masonry wall incorporating best practices.  

 
Figure 2: Example of a masonry wall detail, incorporating many construction best practices  
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Pre-Engineered Buildings 
Tornados can cause significant loss of exterior cladding in pre-engineered buildings, and in some cases, failure of 
the frame (Figure 3). Mitigation measures that can be applied to improve building performance include:  

▪ Sufficiently support exterior cladding to resist deflection from high winds; additional girts and purlins may be 
required. 

▪ Increase fastener capacity and/or decrease fastener spacing for exterior cladding.  
▪ Design endwall trusses of pre-engineered buildings to resist wall loads. 
▪ Use more substantial bracing members designed to work in both tension and compression, rather than tension-

only wind braces in the direction perpendicular to the main frames. 
▪ Adequately size anchor bolts to resist uplift from high wind loads. 
▪ Use corrosion-resistant connectors and fasteners in coastal areas. 

 
Figure 3: Total collapse of pre-engineered metal building in Kentucky (December 2021) 

Tornado Sheltering Options 
It is important to understand the distinctions and limitations of the various sheltering options. The only structures 
that provide life-safety protection from extreme-wind events, such as tornadoes, are FEMA P-361-compliant safe 
rooms and ICC 500-compliant storm shelters. Table 3 shows a comparison of common tornado sheltering options. 
Building owners and designers should understand the specific tornado shelter terms shown in the table because 
different types of shelters have different levels of protection.  

For example, a lesser form of potential occupant protection may be provided by a “Best Available Refuge Area,” or 
BARA. The term BARA refers to an area in an existing building that has been determined by a registered design 
professional to be the area least vulnerable to the life-threatening effects of extreme wind and wind-borne debris 
associated with a tornado or hurricane. Regardless, because these areas were not specifically designed as safe 
rooms or storm shelters, their occupants may be injured or killed during an extreme-wind event. BARAs are intended 
to be an interim solution until a safe room or storm shelter can be installed or constructed. Furthermore, the term 
“shelter” is used in different ways by different agencies and entities. For instance, the American Red Cross uses the 
term “shelter” to refer to temporary recovery areas. For more information, refer to Chapter A1.2 of FEMA P-361 
(2021). 

When rebuilding after a tornado event, FEMA recommends that consideration be given to building a FEMA safe room 
or ICC 500-compliant storm shelter to provide occupants with life-safety protection during future tornadic events. 
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Table 3: Tornado “sheltering” options and varying levels of protection 

FEMA 
Safe Room 

ICC 500 
Storm Shelter BARA 

Recovery 
Shelter 

Designed to minimum building code requirements Yes Yes Maybe Maybe 

Determined by a registered design professional to be 
the building area least vulnerable to the life-
threatening effects of extreme winds 

N/A(a) N/A(a) Yes No 

Designed to provide life-safety protection per ICC 500 Yes Yes No No 

Designed to provide near-absolute protection per 
FEMA P-361 criteria (including operational and 
emergency planning criteria) 

Yes Maybe(b) No No 

Intended for use following a high-wind event for people 
requiring temporary shelter as community recovery 
efforts begin 

No No No Yes 

N/A = Not Applicable 
Table notes: 
(a) Safe room or storm shelter is building area least vulnerable to the life-threatening effects of extreme winds; determination by a registered

design professional is unnecessary. 
(b) Due to limited criteria differences between ICC 500 and FEMA P-361, some storm shelters may also qualify as safe rooms.

FEMA Funding for Safe Rooms 
FEMA provides Hazard Mitigation Assistance (HMA) funding to eligible states, tribes, and territories that, in turn, 
provide funding to local governments or other eligible sub-applicants to assist in reducing overall risk to people and 
property. Information about available safe room funding can be found on FEMA’s “Safe Room Funding” webpage at 
https://www.fema.gov/emergency-managers/risk-management/safe-rooms/funding. For FEMA funding, a safe room 
must be designed and constructed to the current edition of FEMA P-361. FEMA’s HMA grants that can potentially be 
used for safe room projects include Hazard Mitigation Grant Program (HMGP) funds and Building Resilient 
Infrastructure and Communities (BRIC) grant program funds. More details on FEMA’s various HMA grants can be 
found at https://www.fema.gov/grants/mitigation.  
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