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Presentation Outline 

• The tornado event and community impacts   

• MAT mission objectives and applications 

• Highlight key recommendations 

• Translating results into action 
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Final data is not plotted by NWS, but is send to local govts in spreadsheet form.
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April 2011 
753 tornadoes from Texas to New York
321 fatalities between April 25 and April 28

May 2011
> 50 tornadoes across 8 States
161 fatalities in Joplin, MO




Alabama Swath Map 
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62 of the 200 tornadoes on April 27, 2011 were in the State of Alabama.��April 2011 is ranked as the most active tornado month on record with 758 tornadoes. There were an estimated 364 fatalities.�
The previous record for April tornadoes was set in April 1974 with 267 tornadoes.��The average number of tornadoes for the month of April during the past decade is 161. The previous record number of tornadoes during any month was 542 tornadoes set in May 2004.�




 
MAT Mission 
Objectives and Applications 

At the invitation of Alabama, Georgia, Missouri, 
Mississippi & Tennessee:  
• Assess building performance   
• Investigate safe room and shelter performance  
• Provide recommendations mitigate future tornado 

damage 
• Advocate mitigation during recovery  
• Support FEMA/FIMA Strategic Plans, PPD-8  & 

NDRF 
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MAT Strategic Relevance
FEMA Strategic Plan   
Foster whole community & recover from catastrophic event
FIMA Strategic Plan  
Disaster resilient sustainable communities- triple bottom line
DHS 2011 Report/ QHSR 
Ensuring disaster resilience via mitigation & rapid recovery
PPD 8 –NDRF
Thread mitigation through all 5 mission areas
Advocate mitigation for recovery during response 
MAT mission is defined in Chapter 1 of MAT Report.
The 25 MAT studies developed over the past 30 yrs have focused on tornado, hurricane, flood and terrorism events.
MAT composition is critical for access to data and credibility (public/private; Federal, Academic representation)
Specific blend of team and audience varies by hazard
A wide variety of structures were inspected (new/old, large/small, commercial/private)



MAT Timeline 
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DR -1971 
Alabama 
awarded grants 
for 2937 private 
and 109 public 
saferooms 

Presenter
Presentation Notes
Notable Training Example:
Safer AL – Training June 13th and 14th 2011 at the Bryant Conference Center in Tuscaloosa. AL - provided information on how communities can best prepare for another catastrophic series of storms, and safe rooms on display to illustrate the building techniques required to withstand an F5 tornado.  

Free FEMA publications and information regarding proper installation of safe rooms, tornado facts, and various 
other informative documents were available to attendees throughout the summit. 

Exhibitors, including engineers, meteorologists, and masonry contractors set up display booths and answered questions regarding their companies and/or their products’ role in hazardous weather protection. Some exhibitors displayed full-scale models of safe rooms that were National Storm Shelter Association verified. 

The summit was a success with its overall purpose of reassuring the local governments that the federal government stands behind their efforts to rebuild safer and stronger.




Sites Visited by the MAT 
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Field assessments for the April 25–28 tornado events began on May 6 and were conducted through May 13. 

In Alabama, assessments were made in the communities of Athens, Birmingham, Cordova, Cullman, Hackleburg, Harvest, Huntsville, Phil Campbell, Pleasant Grove,
and Tuscaloosa.
In Mississippi, assessments were made in the communities of Philadelphia, Raleigh and Smithville. 
In Tennessee, assessments were made in the communities of Chattanooga, Cleveland, and Dunlap. 
In Georgia, assessments were made in the community of Ringgold. 

In Missouri assessments began on June 1 and were conducted through June 4, in the cities of Joplin and Seneca. 
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Photos: Home Depot Vice President of EHS with Erin Walsh and Paul Tertell



MAT Partners 
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Numbers represent organizations or other agencies, including team members, reviewers, and other acknowledged parties 
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Presentation Notes
The MAT report was developed and reviewed by a team of over 200 design and construction experts




Key Recommendations 

3. Design and Construction Considerations  

4. Residential Buildings  

5. Commercial and Industrial Buildings  

6 & 7. Schools & Critical Facilities  

8. Infrastructure  

9. Sheltering & Safe Rooms 

App F. Recovery Advisories 

App G. One- and Two-Family Residences 
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Observations         Conclusions         Recommendations 

Presenter
Presentation Notes
The MAT Report main body cover 6 building types abov e. 
Chapters 10 and 11, Conclusions and Recommendations, follow from Chapters 4 through 9. 

Themes throughout the report:
Need to build to code and improve codes
Safe rooms performed well (>50 assessed)
Where no safe room – need to strengthen buildings

Main Observations - Property Protection: 
Not every structure is exposed to the highest wind speeds of a tornado. Most structures lie on the periphery and experience lower winds speeds, which can be mitigated against. 

According to statistics, most tornadoes are rated as EF2 or less and have much lower associated wind speeds, which can also be mitigated against, even in the direct path of these weaker tornadoes. It was also observed that newer code compliant structures generally performed better than older ones.










Residential Buildings:  
Above-Code Best Practices 

 
Conclusion: Voluntary 
implementation of better design 
and construction practices 
could mitigate damage 
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Recommendation: Implement voluntary best practices to mitigate 
damage to one- and two-family residential buildings 

Reference MAT Report Appendix G 

Presenter
Presentation Notes
Photo: Loss of siding and roof, EF 2 -Joplin, MO

Life Safety: 
People need a safe place to go, period. 
It is true that not everyone will be in the direct path of a violent tornado, (as described above). It is just not worth the risk when considering life safety though. 

It is also important to note that structures that have been mitigated for higher wind speeds as a form of property protection, SHOULD NOT be relied upon for life safety protection. 

Residences : 
- Adopt and enforce model codes to remove irregularities and ensure continuous load path restraint.
- Critical to strengthen roof to wall connections, wall to fdtn, roof sheathing, roof and wall coverings, garage doors, top plate splicing.    




Commercial and Industrial Buildings: Long 
Spans and Large Footprints 

Conclusion:  
Current codes and 
standards are insufficient 
to manage building 
performance in wind 
overload events 
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Recommendations:  
Change risk category for large-footprint commercial structures 
with long-span roofs to Risk Category III in ASCE 7-10 
Install a storm shelter or safe room or identify best available 
refuge areas in large-footprint buildings 
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Presentation Notes
Photo- Home Depot –Joplin, MO

After observing the performance of large commercial and industrial buildings (with long spans and large footprints), the MAT concluded that current requirements are not sufficient to manage the performance of these buildings in wind overload events. As a result, the MAT recommended that a proposal be submitted for ASCE 7 to change the risk category of such buildings to Risk Category III, as well as installing a shelter or safe room or identifying the best available refuge area. 



Schools:  
Code Requirements 

 
 

Conclusion: IBC-compliant 
facilities can be susceptible 
to building damage 
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Recommendation: Propose IBC code change to require FEMA 
361 or ICC 500-compliant safe room/storm shelter in new K-12 
schools in areas where shelter design wind speed is 250mph 

Presenter
Presentation Notes
Photo: Joplin High School Gymnasium #2 – pressurization failure. 20 schools were observed by the MAT.

The MAT report found a number of schools that did not have safe rooms and sustained significant damage from the tornadoes. The schools that were in session at the time of the events were forced to make a decision as to whether to send students home or shelter-in-place. Identified refuge areas did not always perform well, and the MAT recommended a proposal to the IBC to require all new schools (K through 12) to have safe rooms installed to protect the occupants. This would only be required in areas where the design wind speed is 250mph per the ICC 500 wind map. 




Other Critical Facilities:  
Code Requirements 

Conclusion: IBC-
compliant facilities 
can be susceptible 
to building damage 
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Recommendation: Propose IBC code 
change to require FEMA 361 or ICC 500-
compliant safe room/storm shelter in new 
critical facilities 

Insert Fire Sta 
on report cover 
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Presentation Notes
Photo: Webster’s Chapel Volunteer Fire Dept, Wellington, GA- wind blew doors in and roof off.   22 critical facilities observed by the MAT (fire, police, rescue, EMC’s, hospitals).

The MAT found numerous instances of IBC-compliant critical facilities that were significantly damaged during the tornado event. Because of the importance of the first responders in these facilities to respond quickly after the event, the MAT recommended a proposal to the IBC that would require all new critical facilities (911 call stations, EOCs, fire stations, police stations, rescue stations, and ambulance stations) to have a safe room for those occupants. The requirement would only apply to new criticial facility buildings located in the 250 mph wind zone per the ICC 500 tornado wind map. 




Refuge and Safe Rooms:  
Usage 

Conclusions:  
People traveled excessive 
distances to community shelters 
and safe rooms 
Guidance for identifying how to 
communicate where community-
wide protection is lacking 
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Recommendations: 
Research travel time to, and use of, safe rooms and storm 
shelters 
Locate safe rooms or storm shelters close to people who will use 
them 

Presenter
Presentation Notes
Photo: Above-ground residential safe room in a residential garage, Joplin, MO. The safe room was directly impacted by the tornado rated as an EF4 by the MAT. 

Unlike staff of schools and commercial businesses who reported receiving occupants from areas immediately adjacent to their facility, operators of community safe rooms, storm shelters, and tornado refuge areas outside of larger cities reported that many individuals traveled longer distances to seek refuge from tornadoes. The operators of some community safe rooms indicated that some occupants reported traveling “miles” and that some had driven to the safe room seeking refuge; though no long was kept to record where occupants came from. As a result, the MAT recommended that research be performed to determine travel time to safe rooms and how to better locate safe rooms close to people who will use them. 



Refuge and Safe Rooms:  
Labeling and Signage 

Conclusion: There is a 
lack of proper labeling 
and signage for areas 
where people seek refuge 
from tornadoes 
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Recommendation: Submit proposal for code change to IBC 
regarding identification of best available refuge areas 

Presenter
Presentation Notes
Photo: Above-ground community storm shelter, Graysville, AL. Example of signage.


The photo shows a community safe room with tornado shelter signage. The MAT observed areas within existing non-residential buildings labeled as “tornado shelters”, however these areas were not designed and constructed in compliance with FEMA 320/361 or ICC 500 to provide a clear level of protection from tornadoes. While it may result from a lack of understanding of the terminology used in safe room guidance such as FEMA 320/361 and ICC 500, such mislabeling may mislead and endanger potential occupants during a tornado event. This resulted in a recommendation to submit a proposal to the IBC regarding identification of best available refuge areas. 




Refuge and Safe Rooms:  
Vulnerability 
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Conclusion: 
Tornado refuge areas 
located in large, single-
story buildings performed 
poorly 

Recommendations: 
Identify best available refuge areas 
Perform vulnerability assessments 

Presenter
Presentation Notes
Photo: Tornado refuge area (training room) of the Home Depot in Joplin, MO. 28 people who took refuge there survived. 

The photo shown is a tornado refuge area that was a training room in the Home Depot in Joplin, MO. The red arrow shows a collapsed tilt-up wall, and the yellow arrow shows a wall that collapsed onto the refuge area.

The poor performance of this refuge area and other refuge areas in large, single-story buildings led to the recommendation that best available refuge areas need to be better identified, with these buildings having accurate vulnerability assessments performed to understand how they will behave under high-wind conditions. 



Recommendation Summary 
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Topic 
49 Total 

Recommendations 
Codes and Standards 14 

Residential Construction 1 

Commercial and Industrial Buildings 9 

Critical Facilities 5 

Infrastructure Facilities 4 

Tornado Refuge Areas, Hardened Areas, and Safe Rooms 8 

EF Scale 5 

Post-Tornado Imagery 3 

Presenter
Presentation Notes
Codes and Standards: Because of where we are in the code cycle of ASCE-7 and the IBC, approximately ½ of the codes and standards recommendations may be short term (1-2 years) if implemented into the 2015 codes.
Residential Construction: Implement voluntary best practices to mitigate damage to one- and two-family residential buildings.  Moderate term (2-5 years).  Many localities are during this through incentive programs already, however, we would like to see code adoption statewide and in addition, best practices.  
Commercial Buildings: Most are long term recommendations.  While the recommendations can be short term in nature, many have to deal with changing the mind set of the way that structures have been built for years in the area.  Educating the building community is key.
Critical Facilities: These recommendations can be implemented in the short term if the managers of the critical facilities are educated on the benefits.
Infrastructure: Long term.  The recommendations are research based and are tasked to other organizations.
Safe Rooms: Short and Long term.  Many are research based which are longer term but many can be implemented by homeowners and local community officials.
EF Scale and Post Tornado Imagery: Long term due to the research based nature.  



Recovery advisories 
Training 
Summit 
Video  
Interviews 
Models 
Codes advocacy 
Structures Congress 
Peer reviewed journal articles 
FEMA Administrator’s Award 
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Putting results 
into action: 

Presenter
Presentation Notes
Image: Designing Safer Structures.  ASCE Magazine.  May 2012

Audience: Affected communities, Design professionals, Building safety professionals, Emergency mgt, policy makers
Opportunities for congressional and government agency briefings are also being explored 
   White paper for use by FEMA Regions
   Publications opportunities – ASCE Magazine May Edition features article Enhancing Tornado Performance of Critical Facilities           from the MAT
FEMA blog post and other press delivery venues
eGov Delivery – 25k subscribers – MAT outreach publication outlet
National Conferences: ASCE 6th Congress on Forensics Engineering.   ATC/SEI Conference. 

Looking for other audiences: ICC conference, ICC education sessions, Building Safety Journal, etc.





Key Successes 
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ICC 500 compliant shelters in school 
facilities with 50 or more occupants and all 
first-responders facilities 

May 2012: passed the 2015 IBC first 
public I-code hearing unanimously 

Presenter
Presentation Notes
Photo: Seneca Memorial, Seneca, MO

Two proposals requiring shelters in schools and first responder facilities submitted by FEMA based on the research performed by the “Spring 2011 Tornadoes: April 25-28 and May 22” Mitigation Assessment Team were approved as summited during the Code Development Hearings for the International Building Code (IBC).  The proposal calls for ICC 500 compliant shelters in school facilities with 50 or more occupants where the shelter design wind speed for tornadoes per ICC 500 is 250 MPH.  The second proposal calls for shelters in 911 call stations, emergency operation centers and fire, rescue, ambulance and police stations, also in the 250 MPH shelter design wind speed per ICC 500.  
 
The proposals will be heard again during the ICC Final Action Hearings in October.  If majority of the voting members are in favor of the proposals, the new shelter language will be found in the 2015 IBC.

ASCE 7: 2016– Propose increase risk category for large long-span roof box stores to Risk Category III 
The wind task  committee had its first meeting for the 2016 update of ASCE 7 in April 2012.   The work of the task committee needs to be finished by June 2014 in order to provide sufficient time for main committee and public balloting. MAT team members and members from the ASCE team from Joplin will work to provide joint recommendations from the committee to present to the main committee for inclusion into the 2016 ASCE 7 document.  
MAT recommendations include: Change risk category for large -footprint commercial structures with long-span roofs to Risk Category III under ASCE 7-10.2
ASCE 7 should improve the commentary on code limitations.
Clarify risk tolerance in ASCE 7 and IBC.
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