
Larry Tanner, a researcher with the WIND SCIENCE and Engineering REsEARCH center, operates the “tornado cannon,” or a high-powered debris launcher, 
to test various building materials, such as sheetrock and concrete, to help engineers design better structures where people can survive the missiles 
of debris that cause death and damage in tornadoes. /// Photos by Joey Hernandez
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The Wind Science and Engineering 

research Center tests building 

materials for structural integrity 

against missiles of debris that 

fly in tornadoes and major wind 

events. Using a debris launcher, 

scientists are finding ways to build 

better shelters. by modeling wind 

flow on structures through

experiments in wind tunnels, 

the W.I.S.E. scholars are ensur-

ing safety from the storms that 

Nature brings. /// by jerod foster



The mobile home park was not outfitted with warning sirens, 
storm shelters or an evacuation plan for its residents. Downburst 
simulations, debris cannons, vortex analysis and wind loads were 
more than likely not on the minds of Eastbrook Mobile Home 
Park residents in Evansville, Indiana, on Nov. 6, 2005. With little 
knowledge of what was knocking on their front doors, 20 people 
lost their lives, and 80 homes were destroyed after midnight.
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	 Larry Tanner, P.E., a Texas Tech University lecturer in 
civil engineering and research associate with the Wind 
Science and Engineering Research Center (WISE), trav-
eled to Indiana to study the effects and damage of the 
storms to the mobile home structures. Tanner made 
three key findings that came somewhat as a surprise 
while he was investigating the aftermath of the inci-
dent. He discovered that in some instances, the mobile 
home straps were loose and that many of the straps did 
not align with the anchors that were provided, while 
some straps that were anchored gave way because of 
intense wind loads. Shockingly enough, Tanner revealed 
that some of the homes were not anchored at all. “I 
haven’t a clue why so many were not anchored,” Tanner 
says. “Concrete pads were provided for each home and 
most pads contained anchoring loops cast into them. 
Still, some units were not connected.  Mobile homes, at 
best, are marginally safe in high winds when anchored 
to the Earth and are very susceptible to even moderate 
winds if unanchored.”

	 At Texas Tech, Tanner spends time researching the 
effects that tornadic winds have on engineered struc-
tures such as mobile homes. For the last two years, 
the Wind Science and Engineering Research Center 
researchers have conducted studies using such instru-
ments such as actual mobile homes, cargo airplanes 
and wind tunnels. “They set up and anchored a mobile 
home unit with underpinnings and then flew in an Air 
Force C-130 basically to blow on it,” Tanner describes. 
“The houses had instrumentation to accurately measure 
wind pressures, and even though they collected decent 
data, our wind generator, the C-130, could not provide 
the type and strength of wind in a tornado. The result-
ing analysis was for straight-line winds, more typical of 
hurricanes, rather than the tight oscillating winds that 
occur in tornadoes.”

	 Utilizing wind-tunnel technology offers a solution 
to this research dilemma. Chris Letchford, Ph.D., a pro-

fessor of civil engi-
neering, manages 
the wind tunnel at 
Texas Tech and is 
a key figure in the 
creat ion of  two 
crucial simulations 
for the research 
of tornadoes and 
extreme thunder-
storm winds —the 
downburst simulator and the 
tornado-vortex simulator. 
Using these two facilities, wind 
tunnel research can be applied 
to these two extreme wind 
events to overcome lack of 
knowledge about them. “We’ve 
actually put buildings in a vor-
tex that looks like a tornado 
and measured the pressures on 
the buildings caused by the wind flow, and we’ve done 
the same thing in the downburst simulator,” Letch-
ford says. “We’ve come up with innovative modeling of 
these types of winds, which cause most of the damage 
throughout the majority of the country.”

	 Researchers document the simulations conducted at 
Texas Tech very similarly to the way actual disasters are 
analyzed. Photography is utilized to accurately observe 
storm effects, and those images then are coordinated 
with data collected by instrumentation. Between full-
scale observations and model-scale simulations, inves-
tigators are able to come to a better understanding of 
what occurs in these extreme events and also what could 
be strengthened in manufacturing procedures and in 
further research.

	 Tanner utilizes the data sets that are collected using 
wind-tunnel technology and other instruments to 
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adequately inform the proper authorities 
responsible for the production of manu-
factured buildings. “Part of my role is to 
try to educate the public,” Tanner says. 
“My responsibility in the Indiana storm 
investigation was to try and learn some-
thing, and through post-analysis reports, to 
increase awareness that will influence the 
industry.  The mobile home industry is not 
governed by building codes because it falls 
under the jurisdiction of the United States 
Housing and Urban Development Admin-
istration (HUD). Only in the last 10 years 
have manufacturers developed some good 
standards.”  Mobile homes are manufac-
tured with guidelines related to where the 

structures will be located. Homes placed in 
coastal regions are designed for stronger, 
hurricane-type wind loads, while inland 
homes are built to withstand lower pressure 
winds. Ironically, mobile home construction 
is one of Indiana’s major industries.

	 Although regulations concerning strap-
ping and anchoring mobile homes to the 
ground are set by state and federal agen-
cies, they are not stringently enforced in 
some areas. Tanner believes that educating 
the public is one of the more important 
aspects of his job. When researching the 
effects of storms, such as the series that hit 
Evansville, Indiana, Tanner is concerned 
with the storms’ abilities to affect society. 

“I believe most people that live in mobile 
homes recognize that their homes are not 
a safe refuge,” Tanner says, “and if they 
recognize that, then surely they should 
develop a plan as to what they should do if 
severe weather becomes threatening.”  	
	 Wind events, as Tanner likes to describe 
serious weather conditions that involve 
extreme winds, are looked at in a different 
light given the tornadoes and hurricanes of 
2005. Even so, proper documentation and 
storm-effect analysis made by research-
ers at Texas Tech, as well as adherence to 
suggestions given to agencies would make 
mobile home residents safer and more 
aware when these wind events occur.

Chris Letchford, Ph.D., sits in a wind tun-
nel with a model structure. With high 
technology, he can determine wind flow 
and structural integrity of buildings.
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SmAll plastic 
tubes measure wind 

pressure, which 
determines loads on 

buildings.


