
David Simon, creator of the New Orleans-based HBO 
series Treme, was discussing the legacy of Hurricane 
Katrina on CNN, when he said that what happened 
to the Big Easy, he believed, wasn’t so much a natural 

disaster as it was an engineering failure.
Tough words, to be sure. But in the age of the 24-hour news 

cycle, a CSI effect seems to have taken hold of natural disaster 
media coverage, wherein hands are wrung and guilty parties are 
called out. Of course, situations such as the Sichuan earthquake 
of 2008 come with tailor-made villains, such as those respon-
sible for the shoddily built “tofu-dregs schoolhouses,” which 
killed so many children of the local one-child families.

But the first decade of the 21st century has already seen some 
overwhelming high-profile disasters, whether the Boxing Day 
tsunami of 2004, the aforementioned Katrina or the massive 

earthquakes in Chile and Haiti earlier this year. While attempt-
ing to build earthquake-proof buildings has become a more 
important aspect of construction in the Ring of Fire region, one 
of the more enduring images of the Chilean earthquake was the 
picture of the new Alto Rio apartment building in Conception, 
keeled onto its side, seemingly oblivious to the recent advances 
in the field. 

But if the world stops paying attention to natural disasters 
once Anderson Cooper has gone home, various stakeholders are 
still left to deal with the ramifications of the various disasters 
and the adjustments that are needed afterwards. So, is there an 
opportunity for the foundation industry to step in and provide 
some answers after these events? 

“If designed and managed well, infrastructure … contributes 
to societal sustainability and resilience in areas at substantial 
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risk from catastrophic events such as hur-
ricanes,” writes Seth D. Guikema in the 
March 6, 2009 issue of Science. “The extent 
to which infrastructure functions after such 
events depends on design choices that trade 
off, at least implicitly, on current construc-
tion costs for future repair and replacement 
costs.”

As far as the role of foundation work in 
the face of past or potential disasters, people 
long ago realized the benefits of deep-
pile foundations, even before the phrase 
“earthquake-proofing” became common 
parlance. The initial Phelan Building in 
San Francisco, built in 1908, featured deep 
piles; this, in a city that had just suffered its 
own Big One two years earlier. According 
to a field guide of the 1906 quake put out 
by the Geological Society of America, “the 
triangular ground plan of its structure … as 
well as its sand foundations and 11-storey 
height, forced (the builders) to sink deep 
pile foundations and bind the steel cage 
of the building together with particularly 

deep girders, to adequately absorb and 
transfer lateral forces.”

Generations later, bridges in the area 
are getting the proper treatment. When 
the 1989 so-called World Series earthquake 
hit northern California and caused part 
of the Bay Bridge upper deck to famously 
buckle, people in the Bay area knew they 
had a problem on their hands; there are 
a lot of bridges there. Local authorities 
repaired the damage, but the awareness 
of the danger of earthquakes – to bridges, 
in particular – led to the design choices of 
the newer eastern span replacement, due 
to open in 2013. It will, evidently, be the 
first-ever, single-tower, self-anchored sus-
pension span, complete with 160 battered 
piles, driven 300 feet down into the floor of 
San Francisco Bay.

The marine piles in Haiti weren’t 
so lucky. According to a Geo-technical 
Extreme Events Reconnaissance (GEER) 
Association report from Haiti, regarding 
the south pier of Port au Prince’s main port 
facility, and the connecting bridges, “the 
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pile bents are 1.5 m deep and 0.9 m wide.” 
Much of what was supported by those piles 
collapsed. As well, according to the report, 
divers “found that approximately 40 per-
cent of the piles were broken, 45 percent 
were moderately damaged, and 15 percent 
were slightly damaged. Generally, the batter 
piles were more heavily damaged than the 
vertical piles.”

But while the study of earthquake 
proofing continues, an overlooked subject 
is starting to get its due. The effect of tsu-
namis on coastal settlements is being more 
seriously studied throughout the world, 
thanks to high-profile tsunamis in Chile 
and, of course, the Boxing Day tsunami 
of 2004 which claimed the lives of tens 
of thousands of people around the Indian 
Ocean. But while earthquake-proofing a 
building is one thing, is it even possible to 
tsunami-proof a building?

When asked whether or not tsunamis 
were understudied, tsunami expert Dr. 
Ioan Nistor said, “Yes, absolutely.”

“There’s some research on coastal 
structures, but almost none on inland 
structures,” said the University of Ottawa 
engineering professor, regarding the effects 
of tsunamis on settlements. “We’re trying 

This suspension bridge over the Mississippi river in Louisiana has deep pile construction; 
other New Orleans structures were not able to weather Katrina so well.

Issue 1 2010      25



to develop some research, both numeri-
cal and physical, with final goal of design 
guidelines.” 

And according to Dr. Nistor, who has 
personally visited several of the disaster 
sites, foundations and piling can play a role 
in strengthening guidelines for the future of 
tsunami-proof construction. 

“Based on what we’ve seen in Indonesia 
and Thailand – and Chile – we’ve noticed 
significant erosion, in the order of magni-
tude of metres. With a regular foundation, 
there would be significant issues (post-tsu-
nami). If you would have stronger piling, it 
would reduce damage on structure itself.”

The American National Science 
Foundation has assembled a team to tack-
le exactly this problem. Honolulu, it turns 
out, is the only county in the United States 
to actually have current anti-tsunami design 
guidelines, though experts say they aren’t 
nearly as detailed or as tough as they need 
to be. Much more work has to be done, 
including the classification of buildings, the 
determination of guidelines for, say, an evac-
uation centre and the definition of Hawaii’s 
“inundation zones,” areas that are defined 
by how a tsunami would strike them.

It was the earthquake in Chile that 
inspired experts in Hawaii to take a look at 
their local building practices. Two Hawaii-
based engineers travelled down to Chile to 
survey the damage in towns like Dichato, 
which had 1,500-some buildings destroyed 
by the twin earthquake and tsunami. Only 
18 lives were lost out of several thousand, 
but while the wooden buildings in the town 
were destroyed, buildings made from rein-
forced concrete were either destroyed or tilt-
ed because of their shallow foundations.

Of course, damage from a tsunami isn’t 
just from the initial impact from the wave, 
but also from the impact of debris and 
the receding of the water, scouring, which 
can rip out a building’s foundations or the 
earth around and under it. In Dichato, the 
buildings that survived the initial tsunami 
were eventually compromised by the reced-
ing water. 

Amongst the current recommendations of 
the American group are larger beams, break-
away portals and deep pile foundations. Dr. 
Nistor says that another aspect of design-
ing a building to better withstand tsunamis 
involves breakaway walls, to make a building 
better able to withstand the impact.

But the work is just starting, and the 
final result is years in the future.

“Obviously, all these things will have to 
be addressed. Whether it happens in two 
to four years depends on the outcome of 
the research,” he said. 

Of course, every natural disaster is dif-
ferent and none of them happens in a vac-
uum; there are different realities behind 
constructing in Port au Prince than there 
are in Conception. Many reports on the 
Haitian earthquake commented on the 
shoddiness of local building conditions; 
it’ll take more than goodwill to ensure 
Haiti’s next generation of buildings will 
be constructed properly, with an eye to 
future temblors. Haiti’s rebuilding costs 
alone are expected to reach the $14 bil-
lion mark already, according to America.
gov, the US State Department website. A 
few more dollars to get it right may be the 
best investment for the Haitian people at 
this time.

So, while a future natural disaster will 
still cause death and destruction, maybe 
after the next one we’ll not be talking so 
much about the latest engineering failure, 
but, rather, the latest success. PC
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