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This course is registered with AIA CES for continuing 

professional education. As such, it does not include content that 

may be deemed or construed to be an approval or 

endorsement by the AIA of any material of construction or any 

method or manner of handling, using, distributing, or dealing in 

any material or product.

AIA continuing education credit has been reviewed and 

approved by AIA CES. Learners must complete the entire 

learning program to receive continuing education credit. AIA 

continuing education Learning Units earned upon completion of 

this course will be reported to AIA CES for AIA members. 

Certificates of Completion for both AIA members and non-AIA 

members are available upon request.

___________________________________________

This course is approved for 1 LU|HSW AIA CES credit.

AIA CONTINUING EDUCATION



LEARNING OBJECTIVES

Clarify the requirements of the IBC 2021 Section 423 

Storm Shelter for situations where a new building or an 

addition is constructed on an existing campus.

Understand an overview of the changes and clarification 

that are include in the ICC 500 2020 update.

Identify major changes to the ICC 500 2020 version that 

have significant impact to the owner.

Understand the pros and cons associated with different 

architectural design approaches that are specific to ICC 

500 tornado shelters.



01 Understand IBC 2021 Clarifications for 

Additions on an Existing Campus.

WHEN IS A ICC 500 STORM 

SHELTER REQUIRED?



ADOPTED BY THE 2021 IBCFIRST ADOPTED BY THE 2015 IBC

ICC 500



Flowchart based on IBC Section 423

ICC 500 STORM 

SHELTER REQUIRED

WHEN IS THE ICC 500 STORM SHELTER REQUIRED?



MEET EARLY WITH YOUR AHJ

1. DETERMINE OCCUPANCY CAPACITY

Which is larger?

• Total occupant load of classrooms 

vocational rooms and office in the 

Group E occupancy 

• OR Largest assembly space 

2. STORM SHELTER WITIHIN 1,000’ 

3. ADDITIONS

• Will the size of the addition 

accommodate the required 

capacity of the storm shelter for 

the entire campus?

• Clarifies at min accommodate 

required occupant capacity of 

the Addition

IBC 2021 CLARIFICATIONS



02 Summary of major changes, highlighting those 

changes with significant impact to Owner.

HIGHLIGHT OF ICC 500 2020 

UPDATES



CHAPTER 1 (APPLICATION AND 

ADMINISTRATION)

• SECTION 106.2.2 Design information 

documentation.

o Basic shelter info from all disciplines must 

be included or referenced on one sheet

within drawings (not split across various 

disciplines) 

ICC 500-2020 HIGHLIGHTS



ICC 500-2020 UPDATED HIGHLIGHTS

CHAPTER 1 (APPLICATION AND ADMINISTRATION)

• SECTION 108 OWNER’S RESPONSIBILITY has been added.

o The owner must submit an Owner’s statement of responsibility 

with the application for a construction permit. It acknowledges 

their responsibility regarding shelter operation and maintenance.

o The owner must submit a Storm Shelter Preparedness and 

Emergency Operation Plan (SSPEOP) to the AHJ prior to the 

approval of the certificate of occupancy.

Added an Appendix A – Storm Shelter Preparedness and Emergency 

Operation Plan (SSPEOP). This serves as a template for the Owner 

when preparing their SSPEOP.



APPENDIX A SSPEOP



CONTROL ROOM

• Designated Area within the 

tornado shelter 

• Control buttons for emergency 

operation of Doors, Shutters and 

emergency power

• Reset button

• First Aid Kit

• Drinking Water

• Fire Extinguisher

• AED

• Instruction for Emergency 

Operations

Source: DISD TDG Control Room Diagram

APPLICATION OF THE SSPEOP



Pre-Construction Checklist
• Local controls for overhead doors 

enclosing the shelter

• Hold-opens for interior doors leading 

from campus

• 4 receptacles on back-up power for 

phone and radio charging

• Card reader for control room

• Include sign for design capacity of storm 

shelter

• Include sequence of event instructions in 

control room

• Owner’s Emergency Manager to observe 

Storm Shelter drill

• Owner’s Emergency Manager to observe 

training of on-site staff

Source: Dallas ISD

APPLICATION OF THE SSPEOP



APPENDIX A SSPEOP



CHAPTER 1 (APPLICATION AND 

ADMINISTRATION)

• SECTION 109 PEER REVIEW.

o Clarifies that the owner, not the 

registered design professionals for the 

project, shall employ an independent 

registered design professional to 

conduct a peer review.

o Requires that the Peer reviewer provides 

qualifications demonstrating their 

relevant experience and training for 

projects similar in complexity.JQ: City of Dallas Fire Station #41 (October 2019) 

ICC 500-2020 UPDATE HIGHLIGHTS



PEER REVIEW CHALLENGES

• Owner may not understand their responsibility 

related to hiring peer reviewer

• Not all peer reviewers are created equally

• Signed peer review report is required for permit

• High potential to affect project schedule



• Coordinate peer review requirements with Owner 

early

• Peer reviewer must interpret ICC 500 in similar 

manner as the design team

• Consider early coordination meeting with peer 

reviewer(s)

• Expect at least 2 rounds of reviews 

˚ Estimate ~2-3 weeks for each review

˚ Peer reviews at 50% CD and 90% CD

• Design team should design/coordinate shelter 

early so drawings are complete enough for 

effective peer reviews

PEER REVIEW AND THE SCHEDULE



CHAPTER 1 (APPLICATION AND ADMINISTRATION)

• SECTION 113 EVALUATION, MAINTENANCE AND REPAIRS 

has been added.

o Owner must conduct an annual visual 

observation and assessment of the shelter

o Owner must maintain the shelter in an 

operational condition at all times and repair all 

structural and operational damages.

o Owner must keep a record of evaluations, 

maintenance, and repairs and make it available 

to AHJ.

ICC 500-2020 UPDATED HIGHLIGHTS



CHAPTER 5 (OCCUPANT DENSITY, ACCESS, 

ACCESSIBILITY, EGRESS AND SIGNAGE)

• Section 502 OCCUPANCY DENSITY IN 

COMMUNITY STORM SHELTER. Clarifies 

that the design occupant capacity of the 

storm shelter shall be determined based 

upon the needs of the storm shelter as 

determined by the owner and the designer 

and approved by the AHJ or calculated as 

prescribed Table 502.3.

ICC 500-2020 UPDATE HIGHLIGHTS



ICC 500-2020 UPDATE HIGHLIGHTS

SECTION 508 SIGNAGE. 

Clarifies Signage requirements as follows:

1. Information (what)

2. Directional (where)

3. Entry (how do I get in)

4. Perimeter (how do I get out)



SIGNAGE UPDATES

INFORMATION (What) SIGNAGE

• Design Information Sign to include the 

˚ Design occupant capacity

˚ Storm type

˚ Design wind speed

˚ Edition of the ICC 500 

˚ Name of the storm shelter 

manufacturer/builder 

• Located on or within the storm shelter. 



SIGNAGE UPDATES

DIRECTIONAL (where) SIGNAGE

• Exterior directional signs only 

where the storm shelter serves 

the general public. 

• Storm shelter directional 

signage within a host building 

and for a multi-building site to 

direct intended occupants to 

the storm shelter.



SIGNAGE UPDATES

ENTRY (HOW DO I GET IN) SIGNAGE

• Shelter entry sign indicating Tornado 

Shelter.

• Located outside every intended 

storm shelter entrance.



SIGNAGE UPDATES

PERIMETER (HOW DO I GET OUT) SIGNAGE

• Storm shelter perimeter sign

“NOTICE: NOW LEAVING THE 

TORNADO SHELTER”.

• Located inside of every storm shelter 

entry.



SECTION 602 FIRE PROTECTION SYSTEMS SECTION 

• Clarifies that the fire protection systems provided 

within the storm shelter required by code for 

normal use of the space are not required to remain 

functional during the design storm event.

ICC 500-2020 UPDATED HIGHLIGHTS



SECTION 702 TORNADO

• The requirement for the Sanitation facility support 

system has been removed. Water/wastewater 

storage not required in a tornado shelter.

• All Standby power systems shall be protected

ICC 500-2020 UPDATED HIGHLIGHTS



03 Review best practices for construction administration, 

pros and cons of major architectural elements, and 

conclude with major cost implications of the various 

design elements of a tornado shelter.

ARCHITECTURAL CHALLENGES



SPECIFICATIONS

• Pre-install meeting

• Storm shelter submittal requirements

• Addresses contractor’s statement of 

responsibility

• Storm shelter submittal requirements

• Testing and inspection requirements

• Mock-ups

QUALITY ASSURANCE PLAN



Require minimum two storm shelter 

pre-installation meetings with agenda

• 1st meeting to include owner’s agent, 

general contractor, architect, MEP 

consultant, structural engineer, AHJ, 

testing agency

• 2nd meeting to add subcontractors

PRE-INSTALLATION MEETINGS



• Requirement for contractor’s statement of 

responsibility

• Coordination with testing and inspection agency

• Review required submittals

• Review impact resisting systems requirements

• Review MEP life support system requirements

• Review storm shelter quality assurance plan

• Review shop submittal unresolved comments

PRE-INSTALLATION AGENDA



TESTED ASSEMBLIES

Texas Tech University: Example of debris impact test at TTU Wind 
Science and Engineering Research Center



DOOR VERSUS SHUTTER

Door Shutter

No special operation 

required to open or close 

the doors

Manual override required

Monitoring of doors 

required

Allows emergency egress Does not allow emergency 

egress

Less costly More costly

No overhead clearance 

issues 

No TAS clearance issues at 

openings

No unsightly housing to 

conceal

Conceal housing or leave 

exposed



WINDOW VERSUS SHUTTER

Window Shutter

No special operation required 

to open or close windows

Manual override required

Opening limitations Allows larger openings

Less costly More costly

No overhead clearance issues Address clearance 

requirements of housing

Glazing is polycarbonate and 

has slight distortion

Glass matches. No distortion.

No unsightly housing to 

conceal

Conceal housing or leave

exposed



WINDOW VERSUS SHUTTER



ICC 500 PERMITED MECHANICAL SYSTEMS



• Coordinate with your mechanical 

engineer to determine sizes of louvers

• Coordinate with your structural engineer 

to determine max size and location 

• Natural ventilation = more openings 

NATURAL OR MECHANICAL VENTILATION



• Baffles at RTU openings

• Conduits to minimize surface run

• Coordinate with structural engineer

• Roof drain openings: Encase in wall

PROTECTION OF MEP OPENINGS



• 2-hour wall construction of separation wall 

• Building EJ at separation wall 

• Additional SF to house back-up power 

generation and possible control room

• Premium for missile impact door and 

window assemblies

ARCHITECTURAL COST IMPLICATIONS



• Thicker/heavier structural walls 

• 12” fully grouted CMU 

• Concrete walls 

• Thicker/heavier roof systems

• Concrete over metal deck

• Precast concrete

• Increased rebar in walls and roofs

• Increased structural steel tonnage at roofs

• More robust foundations

• Additional structural testing and 

inspections

STRUCTURAL COST IMPLICATIONS



• Protection of mechanical 

equipment openings

• Emergency ventilation

• Emergency lighting

• Back-up power

MEP COST IMPLICATIONS



COMMENTS + QUESTIONS?



REFERENCES

▪ International Building Code 2015

▪ International Building Code 2018

▪ International Building Code 2021

▪ ICC 500-2014 “ICC/NSSA Standard for the Design and 

Construction of Storm Shelters

▪ ICC 500-2020 “ICC/NSSA Standard for the Design and 

Construction of Storm Shelters



THANK YOU


