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https://training.weather.gov/wdtd/courses/damage-

surveying/index.php
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#40 - DI lists incomplete

#41 – DOD categories inadequate
#42 – gradient of DODs
#43 – Incorrect order of DODs 

#44 – lacking photographic DOD guidance
Differences between NWS and FEMA

Finding 7:  Lacking adequate DIs and DODs
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EF-scale 

estimates (mph)

Tree-Fall 

Pattern Analysis 

derived winds

Forensics Analysis of 
buildings

Gust to 74 mph

201 mph

166 mph

136 mph

111 mph

86 mph

60 mph
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• EF0 determined by the performance of the roof, 

degree of damage = 2, 80 mph wind

• Roof deck overhang connection was the 

weakness.

• Result: Roof deck peeled back, allowing water to 

damage the interior

• Smooth shank deck nails, no clips.

• Outsized damage for an EF0, even EF1
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Photo by James G. LaDue
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Photo by James G. LaDue



𝑉=
1.0∙ܹ

ܮ+
0.0025

ܭ6 ௭ܭ ௭௧
ܭ ௗܭ ௘߶

ܥܩ ௣−
߶ ௜ܥܩ ௣௜

Photo by James G. LaDue
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DOD 4: Uplift of roof deck and loss of significant roof 

covering material (>20%); collapse of chimney; garage 
doors collapse inward; failure of porch or carport

- +

81 

mph

Stapled roof deck

Missing deck nails

97 

mph

116 

mph

Standard garage  

doors <4 braces
Wind-rated garage 

doors 7 braces

Fortified or similarly sealed 

roof deck

8d nails

2.5”
6d nails

2”
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This house did not exhibit a rigid slide.  It 

disassembled.  Still, go with LB EF3.  

Would’ve been EF4 had there been bolts 
or overlapping rigid sheathing with floor.
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Marshall, T. P., McCarthy, D., & Ladue, J. (2008, October). Damage survey of the Greensburg,

KS tornado. Paper presented at the 24th Conference on Severe Local Storms, Savannah,
GA. Boston, MA: American Meteorological Society. https://ams.confex.com/

ams/pdfpapers/141534.pdf
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EF5: if this house had structural sheathing overlapping wall 

and bottom floor, or toe-nailed studs to floor.    
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- +

113 

mph
132 

mph

153 

mph

8d nails6d nails

-

127 

mph
152 

mph

178 

mph

+

-

142 

mph
170 

mph

198 

mph

+

Shot pins

nails

Bolts with nuts and 

standard washers Bolts +rigid 

sheathing 
overlapping
Bottom Plate
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Anchor bolts, toe-nailed studs to 

bottom plates.  Likely corner 

sheathing only.
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Example rafter clips extending 

across both top plates

27
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https://stantec.maps.arcgis.com/apps/M

apSeries/index.html?appid=a053ac4834

3c4217ab4184bc8759c350

Uplift of roof deck and significant loss in roof 

covering.

https://www.weather.gov/media/tbw/2007/SumterCountyTornado.pdf

https://www.weather.gov/media/tbw/2007/SumterCou

ntyTornado.pdf

https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://stantec.maps.arcgis.com/apps/MapSeries/index.html?appid=a053ac48343c4217ab4184bc8759c350
https://www.weather.gov/media/tbw/2007/SumterCountyTornado.pdf
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https://ibhs1.wpenginepowered.co

m/wp-content/uploads/Building-

Performance-during-Hurricane-

Ian.pdf

34

https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf
https://ibhs1.wpenginepowered.com/wp-content/uploads/Building-Performance-during-Hurricane-Ian.pdf


𝑉=
1.0∙ܹ

ܮ+
0.0025

ܭ6 ௭ܭ ௭௧
ܭ ௗܭ ௘߶

ܥܩ ௣−
߶ ௜ܥܩ ௣௜

https://youtu.be/MbZIvaM35h8?si

=XqwzQLqdsielUMEh

https://youtu.be/lxdFh8nYMgM?si

=Tw9J-YrX8w79VWVQ

Damage occurring anywhere in the load 

path weakens the rest

https://youtu.be/MbZIvaM35h8?si=XqwzQLqdsielUMEh
https://youtu.be/MbZIvaM35h8?si=XqwzQLqdsielUMEh
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
https://youtu.be/MbZIvaM35h8?si=XqwzQLqdsielUMEh
https://youtu.be/MbZIvaM35h8?si=XqwzQLqdsielUMEh
https://youtu.be/MbZIvaM35h8?si=XqwzQLqdsielUMEh
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
https://youtu.be/lxdFh8nYMgM?si=Tw9J-YrX8w79VWVQ
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The EF scale provided a significant 

improvement in guidance.

We found a big improvement in 

updated codes but legacy homes 

were no shelter.  More later.
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I found the tree DIs did not reflect the latest 

science.

The enterprise school failed the students 

due to lack of continuous load paths.
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Chastain Manor 

apartments

Chastain Manor 

clubhouse

Damage imagery provided by National Ocean Service

Photo by Jim LaDue

There was disagreement between rating 

decisions between NWS, NSF, FEMA.

People heeded warnings but their homes 

failed them.
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EF5

EF4

EF4

This only EF5 was based 

on radar and the drilling rig.

A reinforced concrete dome 

house provided shelter had 

the residents walked into 

the bathroom.
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The Damage Assessment Toolkit and the EF scale’s 
design allowed 4000 data points to be logged by a 

collaboration between the NWS, NSSL and WDTD.  See
https://doi.org/10.1175/WAF-D-14-00039.1

and
https://doi.org/10.1175/BAMS-D-14-00033.1

and
https://doi.org/10.1175/MWR-D-14-00357.1

https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/WAF-D-14-00039.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/BAMS-D-14-00033.1
https://doi.org/10.1175/MWR-D-14-00357.1
https://doi.org/10.1175/MWR-D-14-00357.1
https://doi.org/10.1175/MWR-D-14-00357.1
https://doi.org/10.1175/MWR-D-14-00357.1
https://doi.org/10.1175/MWR-D-14-00357.1
https://doi.org/10.1175/MWR-D-14-00357.1
https://doi.org/10.1175/MWR-D-14-00357.1
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This EF5 was based on 

anchor-bolted sill plates on 

a slab foundation of 

typically built houses.

There was a lack of shelter 

amid the houses resulting 

in high casualties.
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