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That said:

“Human history becomes more and more
a race between education and catastrophe.”

H.G. Wells

Disclaimer: 

What follows is the perspective of an educator who
is also a concerned, proud and ultimately optimistic

citizen of a great country.



Oh difficulties to be endured, cries the coward, the
featherhead, the shuttlecock, the faint-heart. The task is
not impossible, though hard. The craven must stand aside.
Ordinary, easy tasks are for the commonplace and the
herd. Rare, heroic and divine men overcome the difficulties
of the way and force an immortal palm from necessity.
You may fail to reach your goal, but run the race
nevertheless. Put forth your strength in so high a business.
Strive on with your last breath.

Giordano Bruno, The Ash Wednesday Supper



Highway 43 Bridge, Winona, MN

Detour length was 65 miles.

Closed to all traffic June 3
Reopens for cars June 14
Reopens for trucks July 21
Sidewalk reopens October 2





Outline

What the Nation’s infrastructure represents.

What it was, what it is, what will it be?

What do we do about the existing infrastructure,
and what do we do about replacing it?

We need to take care of a very sick and old patient
whose parts were not taken care of.

We also need to replace the patient.

There are solutions; they involve the
commitment of lots of money for construction/repair,
education, research, etc., and most importantly, will.

Brief summary of results of I-35W Bridge collapse



National Security; Roman Acqueduct in Pont du Gard, France
The Romans understood the roles of roads, water distribution,

etc., in maintaining their empire.



National pride; Petronas Towers, Kuala Lumpur, Malaysia



Personal pride; San Gimignano, Italy



Our infrastructure was a statement of our vision,
wealth,  capabilities and pride.





Interstate system; I-81 Great Bend, PA (1960)



We had the most impressive infrastructure, especially
given our size:

Example; Interstate Highways System

Carries 20% of traffic but only covers 1% of US land
Credited with saving ~190,000 lives and preventing ~12 million

injuries

Estimated to have saved $6 for every $1 spent on its construction

Created good jobs, technical expertise, the economy, …



Infrastructure includes cultural projects!

http://en.wikipedia.org/wiki/Image:National_mall_%28east%29_satellite_image.jpg
http://en.wikipedia.org/wiki/Image:DC_mall_capitol.jpg
http://en.wikipedia.org/wiki/Image:National_Gallery_of_Art_DC_2007_047.jpg
http://upload.wikimedia.org/wikipedia/commons/0/03/US_botanic_garden.jpg


and Education: Morrill Grant Land College Act of 1862





Investment in Infrastructure

• 1950s and 1960s      ~4% of GDP
• 1982 to 2007              

- U.S. population – 226 to 300 million
- U.S. GDP - $3 to $13 trillion
- current infrastructure investment < 2% of GDP

China today ~ 9% of GDP



Context: R&D Expenditures*

*R&D expenditures as % of net sales
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Most of us see this kind of road and view
only when vacationing



But this is our everyday experience; what are
the effects of such degradation on our psyche?

Are we accepting mediocrity?





Rockefeller Road Bridge, Cleveland, Ohio



Violation of conservation of cars assumption

Water main break;
SUV sitting on gas main.



83 years old steam pipe, 
and part of a system put 

into service in 1882!!!



Courtesy of Dennis Martenson



Working Premise #1 This is ugly! 

Let us not forget about external threats

Courtesy of Dr. Massoud Amin



Working Premise #2 …But this is uglier! 

Istanbul, 2003

Mozdok, 2003

Tanzania, 1998Oklahoma City, 1995 Saudi Arabia, 1996

Baghdad, 2003
Courtesy of Dr. Massoud Amin



Challenge

Can we have this?

Without this?

New approaches for evolving threats

Courtesy of Dr. Massoud Amin



ASCE Report Card

“Civil engineers are the doctors of 
infrastructure,-- and we have a patient 
that's sick and getting sicker.”
ASCE Executive Director James E. Davis



Future – Investment Needs (5-year needs)

• Report Card on America’s Infrastructure1

• Aviation – $67 Billion
• Bridges – $ 628 Billion (includes Roads)
• Dams – $ 5 Billion
• Drinking Water – $ 115 Billion (includes Wastewater)
• Energy (National Power Grid) – $ 50 Billion
• Hazardous Waste – $ 41.6 Billion
• Navigable Waterways – $ 50 Billion

1 American Society of Civil Engineers (ASCE) - 2005



• Public Parks & Recreation – $ 3.3 Billion
• Rail  - $ 61 Billion
• Roads - $ 628 Billion (includes Bridges)
• Schools – $ 268 Billion
• Security – new category and estimate not possible
• Solid Waste – no reliable estimate
• Transit – $219.5 Billion
• Wastewater – $ 115 Billion (includes Drinking Water)

We must act soon, because the world is flat, and our
Earth neighbors are doing so!



Burj Dubai
Completion 2008

Skidmore, Owings and Merrill

Other nations understand the value of
infrastructure.

Millau Viaduct
300,000,000 euros

38 months construction

We payed for this,
and are designing it



~$32 B

~1400 km



Double Whammy:

Congestion caused by
Evacuees of Hurrican Rita



Burj Al Arab Hotel



Hydropolis; first underwater resort 
hotel, Dubai



Ski Dubai



Education City Qatar
Carnegie Mellon, Cornell, Texas A&M,

Northwestern

It’s not just about buildings





The job ahead of us
We need to concurrently maintain and rebuild



Cracking can lead to noncatastrophic
Damage.



Effective retrofitting procedures are available; they cost money.



Effective repair is available







Solutions

It comes down to priorities and long-term planning



Let’s put the right people into these positions





Replacement: Leonard Zakim Bridge, Boston
$115M
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