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Design Guidance







Hurricane tracks 1958-2011





Increasing Cost of Disasters



Tornado damage

Hurricane damage



Safe Rooms and Storm Shelters

 Protect occupants

 Near absolute 

protection from 

injury or death

 Use a functional 

room inside the 

building:

 Closet

 Gymnasium

 Storage area

Up to 16 people (FEMA 320 or 361)

Typically more people (FEMA 361)



Assessing Risk





Designing a Safe Room/Storm Shelter

 Design main building

 IBC/IRC

 ASCE 7 Wind Loads

 Design storm shelter

 Select best location

 Flying debris

 Design wind loads per

 FEMA 320

 FEMA 361

 ICC 500



Select Location



Above Flood Elevation



Design for Flying Debris



Hurricanes

Tornados

Residential Safe Rooms



Tornado Cannon



Tornado Cannon Video

Courtesy PCA and PCI



Concrete Systems Tested



Structural Design



Select Wind Speed



Loading



Clara Barton Hospital

Hoisington, KS

EF-4 tornado, April 2001





FEMA 320 Safe Room Plans





Coming Soon

Design Guide 3, Tornado 

Design for Buildings



Thank you


