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- Introduction to civil engineering
- drivers for change

- challenges
- field laboratory
- products, success benchmarks




Pont du Gard,
Aqueduct of

Nimes

South France —
Over the Gard River -

Woodrow Wilson

Bridge W%

Maryland-Virginia
Over the Potomac, 2007
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heuristics “The trouble with modernity is how efficiently
codes > it obliterates the troves of age-old knowledge

otherwise known as wisdom.” NYT Editorial 4.21
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World ... society ... generations ...

applied science Versus

performance-based design,
structural health monitoring,
asset management ...

emerging paradigms




traditional
focus

- plan, design, construct and manage
the built environment ...

" -stewardship of the natural
environment - sustainability

contemporary | -Management and mitigation of
< multi-hazards risk

-guiding public policy
. -preserving historic landmarks

more

additions




+food

Report for Congress
Received through the CRS Web

e agriculture;
* health systems and emergency services;

Critical Infrastructures:

(electrical, nuclear, gas and oil, refineries, What Makes an
. . Infrastructure Critical?
plants, pipelines, dams);

(air, road, rail, port, Natural

waterways); Updated January 29, 2003

 information and telecommunications;
» banking and finance;

. ff, Claudia Copeland, and John Fischer
o Chem|CaI, sources, Science, and Industry Division
 defense industry;
» postal and shipping; and,
e national monuments and icons




soon more than half of the

world's population will be living in

urban centers

cities worldwide are gaining over
one million new inhabitants each

week
many US cities are gaining

population, newer urban centers

are growing
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Increasing

of Infrastructures




Climate change

Environmental degradation, depletion of
natural resources, hunger for energy

Population and Demographic Trends:
- Aging of the industrial world
- Youth bulge, poverty
- Increasing multi-hazard risks
Globalization




220 Abet Accredited Bachelors Degree Programs

125 offering PhD’s
8142 Bachelors, 3745 Masters, 644 PhD’s awarded

BSCE Degrees Awarded:

11. Univ. of Puerto Rico, Mayaguez 104
12. North Dakota State University 103

4. Polytechnic Univ. of Puerto Rico 131
5. Univ. of lllinois 128




Water
Transportation

AN

ASCE MEMBERSHIP

Military Engineering ) Civil Engineering
(mid-1600s)

Environmental 140,000 (2006)

and Water Architectural
Resources

Coasts, Oceans, Structural
Ports and Rivers

Geo

' . Engineerin
Construction Transportation g g

and Development
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* pieter Bruegel

. The Tower of Babel, 1563

d Kunsthistorisches Museum
= . * Vienna




Engineering News -Record

Japan has half of the U.S. civil engineers per capita and the
worlds best infrastructure

globally there are 15 automakers 7 civil airplane makers




Politics - Policy - Planning - Financing -
Preliminary / Conceptual Design — Feasibility -
Social and Environmental Impacts - Detail Design -
Bidding - Contracting - Redesign - Refinance for

Construction - Procure Materials - Fabricate -

Construct - Commission - Operate - Inspect -
Manage — Maintain - Repair - Rehabilitate -
Change/modify - Reuse - Hazard - Retrofit -
Renew - Decommission - Recycle




actual live load capacity of
Infrastructure is often 10 to 20
times code predicted values...

actual failures of bridges are

often unrelated to design limit
states (overloads, earthquake,
soll, fatigue)...

AASHTO Bridge Design

Specifications

] bridges.

AASHTO
LRFD BRIDGE
DESIGN SPECIFICATIONS
< 5% of the references
for Structural Analysis
or Determination of
Resistance are to

studies of actual

Crak




Inspection
procedures
routinely miss
structures In
Imminent
danger of
collapse

Pittsburgh, PA - Collapse of I-70
overpass under its own weight,
27 December 2005
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Associated Press 29 April 2007

A tanker carrying gasoline exploded before dawn on Sunday, and the resulting
blaze caused the collapse of a section of freeway that funnels traffic onto the Bay
Bridge. The damaged sections of the interchange are likely to take months to
repair, causing numerous problems for commuters. (www.nytimes.com)
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to overcome fragmentation and
to provide a ‘concrete’ link

between civil engineering
education, constructed and
Infrastructure systems




Policy- practicing

| \

Actual operating

Infrastructures serving IEIIEESINE]
academe as living field _—— _societies

\ .
\ laboratories /
S\ |

government Infrastructure
agencies owners




Input to
Policy, Revenue

Generation, _—— wﬁ

Al

location

Natural

ldentify
interactions

e.g. congestion tax:
- implementation?
- value?
- trade-offs
- economy vs. revenue ?
- economy vs. environment ?

interconnections




BASIC SCIENCES

Math, Physics, Statistics, Probability = Mechanics of Discrete Math  Material Science
Chem-Bio Risk, Uncertainty  Solids and Fluids IT for Engineers Energy Science

ENGINEERING ARTS

OCIAL SCIENCES

I\/IANAG EMENT ARTS

Based on Case-studies From the Field Laboratory

Field Laboratory and Professional Practice

Lifelong Learning +




Organizational

Innovations

Asset Management

Lifecycle Benefit/Cost




Civil Engineering Domain Knowledge

Performance-based Engineering, Health Monitoring,

identify challenges, need and
role of associated disciplines

Associated Disciplines

- public health

- environmental science

- social science

- urban planning

- Architecture

- finance, economics

- other engineering and science
disciplines

Asset Management...

communicate technical information
to public administrators and public

Coordinate and ,
integrate multi- Policy-Makers

disciplinary Decision Analysis
I— Public Policy
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