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MAT Mission 
Conduct forensic engineering analysesConduct forensic engineering analyses
Recommendations to communities, states and 
organizations/agenciesorganizations/agencies 
Improve construction codes and standards, designs, 
methods, and materialsmethods, and materials



Hurricane Ike damage Seen again and againHurricane Ike damage—Seen again and again

We looked out of the window, and of all of the homes that
were between our house and the beach, not one was left. It
is just a clean sweep, nothing but desolation. . . . we could
not see the water from our house before this storm.not see the water from our house before this storm.
. . . Sarah Littlejohn, following the 1900 Hurricane

(Bixel and Turner. Galveston and the 1900 Storm. Univ. of Texas Press, 2000)



R d tiRecommendations

46 Specific Recommendations46 Specific Recommendations
– 22 Residential
– 11 Critical Facilities
– 13 Further studies and standards

Some recommendations 
– 3 feet of freeboard until new flood maps available
– Vulnerability assessment of critical facilities
– Remove aggregate from roofs in downtown Houston



MAT Observations of ResidentialMAT Observations of Residential 
Building Performance vs. Ike’s Winds

Ike’s winds were less than 
IRC/ASCE 7 design levels.
Expectations were thatExpectations were that 
minimal damage to both 
structural elements and 

t ld bcomponents would be seen.
MAT observed good 
structural performance, but p ,
poor cladding performance.
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K i th B ildi C t dKeeping the Building Connected 
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Keeping the Building ComponentsKeeping the Building Components 
Connected – C&C

HURRICANE IKE



A h lt Shi l R d tiAsphalt Shingle Recommendations

TDI should only allowTDI should only allow 
ASTM D 7158 rated 
shingles:

Class D – 90 mph rating
Class G –120 mph rating
Class H – 150 mph rating

Manufacturers should 
id Cl l b liprovide Class labeling on 

the backside of shingles
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B ildi Sh thi F ilBuilding Sheathing Failures

It is recommended thatIt is recommended that 
TDI require that exterior 
wall substrates be fully y
sheathed with plywood 
or OSB.
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Vi l SidiVinyl Siding
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Fib C t SidiFiber Cement Siding

HURRICANE IKE



Wi db D b i P t tiWindborne Debris Protection
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Wind Downtown HoustonWind -- Downtown Houston
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Wi d R d ti C t lWind Recommendations -- Central 
Business Districts

In urban areas in hurricane-
prone regions, existing p g , g
aggregate surface roofs should 
be removed to avoid damage 
to other buildingsto other buildings

Add aggregate abatementAdd aggregate abatement 
criteria to the ICC 
International Existing Building 
Code



Wi d C iti l F iliti
Observation: Most critical 

Wind – Critical Facilities 

facilities had wind 
vulnerabilities -- some 

i ifi twere significant 
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C iti l F iliti R d tiCritical Facilities Recommendations

Existing facilities: perform comprehensive 
vulnerability assessment of wind-force resisting system 
and b ilding en elopeand building envelope

Miti ti C id G id i FEMA 543 d 577Mitigation:  Consider Guidance in FEMA 543 and 577.  
If recommendations not implemented, base decision on 
deliberation and consideration of residual risksdeliberation and consideration of residual risks

Mitigation projects: 2 stage peer reviewMitigation projects: 2-stage peer review.  



Fl d L El t R id ti l St tFlood Lesson: Elevate Residential Structures
Observation: Ike Flood Levels reached 2-5 ft above 
h BFE h f h dthe BFE across much of the study area

Homes elevated several ft above BFE survived

BFE = 16 ft NGVDBFE = 16 ft NGVD, 
Floor at 21.5 ft
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W C t Ab FlWave Crest Above Floor
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Recovery 
Advisory on 
Designing 
for Flood 
LevelsLevels 
Above BFE
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MAT Recommendation: 3-ft Freeboard
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Flood Lesson: Use Strong & Deep Foundations
Observation: Many foundations failed due to lack of 
embedment and/or scour/erosion 
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Recovery 
Advisory 
on Erosion, 
Scour and 
FoundationFoundation 
Design
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Flood Lesson: We Need to do a Better Job 
Mitigating Residential Structures
MAT i d 31 hMAT viewed 31 homes 
that had been elevated 
Good News: none 
sustained flood damage 
during Ike
Bad News: many of the y
homes lacked continuous 
load paths from elevated 
home to foundation to 
ground; other problems



Fl d L El t C iti l F ilitiFlood Lesson: Elevate Critical Facilities
Observation: Critical Facilities elevated above Ike 
surge and waves on strong foundations survived

Elevated 10 ft above 
grade, Ike surge reached 

5 ft above grade5 ft above grade

Crenshaw Elementary 
d Middl S h l
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and Middle School, 
Bolivar Peninsula



Fl d L B tt J b ith Siti SFlood Lesson:  Better Job with Siting Some
New Critical Facilities

Case in Point: South Cameron Parish HospitalCase in Point: South Cameron Parish Hospital
Constructed in 1963, 6 years after Audrey, with 
floor elevation ~ 8 ft NGVD (several feet belowfloor elevation  8 ft NGVD (several feet below 
Audrey surge level)
Destroyed by Rita in 2005 (storm surge at site ~ 
12-13 ft NGVD)
Rebuilt in 2008, with top of floor elevation at 
10 ft NGVD10 ft NGVD
Ike water level was just below floor, utilities 
were damaged
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were damaged



South Cameron HospitalSouth Cameron Hospital

Rita Surge Elev. 
12-13 ft NGVD

Ike Water Level just 
below top of floor
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below top of floor


