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Definition of ethics
1 ethics: the discipline dealing with what is good and bad and with 
moral duty and obligation
2a: a set of moral principles : a theory or system of moral values

b: the principles of conduct governing an individual or a group 
c: a guiding philosophy
d: a consciousness of moral importance



The History of Engineering
• The Great Pyramids
• Roman Arch Bridges
• Roman Aqueducts
• Soldiers building tools of war
• Craftsman directing powers of nature
• French Military Engineers
• John Smeaton – Civilian Engineer

2589-2566 BC
The Great Pyramids

81-96 AD
Roman Aqueducts

142 BC
Roman Arch Bridges

1200 AD

1771 AD
John Smeaton

1325 
“Engineer”

Skill of directing the great sources 
of power in nature for the use and 

convenience of humans.

First mentioned by Henry 
Petroski then officially defined 

by Thomas Tredgold of the 
British Institution of Civil 

Engineering

Master Builders Trebuchet aka 
“Catapult”

1676
Louix XIV

300,000-man battalion 
“Corp du Genie”

Where did our profession originate?



1852 Founded

1883 1889

1914 
ASCE 
Code of Ethics

1926

“Ethics of loyalty”

St. Francis Dam

Eiffel 
Tower

1st Concrete Street & 
Brooklyn Bridge



At midnight on March 12, 1928, the St. Francis 
Dam failed.

St. Francis Dam
• Completed 1926
• Elevation of 1800 ft
• 175 ft tall
• 32,000 acre-ft
• During construction, height 

raised by 10’
• Twice
• 205 ft tall
• 38,160 acre-ft



• 12.4 billion gallons of water 
surged down San 
Francisquito Canyon

• Largest piece:  10,000 tons
• Found ¾ mile 

downstream
• 439 deaths

• 180 bodies never 
recovered

• City of LA paid $14M 
damages

St. Francis Dam
• Completed 1926
• Elevation of 1800 ft
• 175 ft tall
• 32,000 acre-ft
• During construction, height 

raised by 10’
• Twice
• 205 ft tall
• 38,160 acre-ft

At midnight on March 12, 1928, the St. Francis 
Dam failed.



1852 Founded

1883 1889

1914 
ASCE 
Code of Ethics

1926

1928

1929 
CA Law 
requiring 
Professional 
Registration of 
Engineers

1928 
San Gabriel Dam Fraud

“Ethics of loyalty”



San Gabriel Dam
• Started Sept 1928
• Concrete gravity arch dam 
• 512 feet high and 2,500 ft 

long,
• Volume of 3.8M cubic yards

• When designed in 1927-
28 it was the highest and 
largest concrete dam 
ever conceived

• In June 1929, the contractor 
ignited 193,000 lb of 
dynamite, removing 160,000 
cubic yards of material

• A subsequent rockslide 
felled an additional 200,000 
cubic yards of material

• Construction was stopped 
due to concern of a menace 
to life & property 



San Gabriel Dam
• The Contractor was accused 

of fraud by 2 engineers in 
excess of $700k

• ASCE investigated the 
“whistleblowers” and both 
were stripped of their ASCE 
membership in 1932 for 
• Bringing injury on a 

brother engineer’s 
reputation



1852 Founded

1883 1889

1914 
ASCE 
Code of Ethics

1926

“Ethics of loyalty”

1928

1929 
CA Law requiring 
Professional 
Registration of 
Engineers
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San Gabriel Dam Fraud

1932 ASCE 
Expulsion

1934 Founding

1946 NSPE 
Code of Ethics
Ethics of 
Welfare



1946 NSPE 
Code of Ethics
Ethics of 
Welfare

1969-1971 BART 
Whistleblowers 



BART Automatic Train Control (ATC) System
• 1969-1971 (3) BART EEs expressed concerns over safety defects in the 

system
• Management dismissed concerns
• BART Board of Directors voted to dismiss the engineers

• Fired in Feb 1972
• The Institute of Electrical and Electronics Engineers filed a brief in

support of the 3 engineers.

• In Nov 1972 an ATC failure caused a test train to run off the end of the 
elevated track and crash to the ground, injuring four people on board



1969-1971 BART Safety 
Whistleblowers T
O

D
A

Y

1981 NSPE 
List of 
Canons

ASCE latest 
update: 2020

1974 IEEE Applauds 
Whistleblowers in 
BART Malfeasance

1946 NSPE 
Code of Ethics
Ethics of 
Welfare



Micro Ethics
The behaviors of an individual

Macro Ethics
The responsibilities of a profession as a collective group

• Initial focus was on Micro Ethics 
• Gradually there is emerging consensus that personal ethics are 

not enough
• Professional ethics must also include an analysis and action on 

institutional action & policy
• Evolution of Engineering ethics incorporates Macro ethics

The Responsibilities of a profession as a collective group

“The bottom line is that the things engineers do have consequences, 
both positive and negative, sometimes unintended, often 

widespread, and occasionally irreversible.”
- CEO Norm Augustine – Lockheed Martin

- The Bridge publication of the National Academy of Engineers





Micro Ethics
The behaviors of an individual

Macro Ethics
The responsibilities of a profession as a collective group

Meta Ethics
The concept of what makes something moral/ethical 

(the right choice)



Gallup Public Opinion - 2012
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Does this drive us to achieve a higher ethical standard?

Are we succeeding?







The Challenge



The Challenge

Socrates
470 BCE – 399 BCE 

Akrasia (Greek ἀκρασία, "lacking command"), occasionally described as 
a lack of self-control or a weakness of will.

If one judges action “A” to be the best 
course of action, why would one do 
anything other than “A?”

-Socrates

Code of the Highway

Always Black & White?



Code of Ethics
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Ethical Egoism

Common Good

Protect
the 

Public





The Environment

CANON 1: Engineers shall hold paramount the 
safety, health, and welfare of the public and 
shall strive to codevelopment in the performance 
of their professional duties.mply with the 
principles of sustainable

Professional Obligations: 2(d) Engineers are 
encouraged to adhere to the principles of 
sustainable development in order to protect the 
environment for future generations.



The Environment

Sustainable Development is an organizing principle for 
meeting human development goals while simultaneously sustaining 
the ability of natural systems to provide the natural 
resources and ecosystem services on which the economy and society 
depend.

https://en.wikipedia.org/wiki/Organizing_principle
https://en.wikipedia.org/wiki/Human_development_(economics)
https://en.wikipedia.org/wiki/Natural_resource
https://en.wikipedia.org/wiki/Ecosystem_services


The Institute for Sustainable Infrastructure (ISI) is the hub of a unique 
community of organizations and individuals involved in the planning, 
design, construction, and maintenance of infrastructure. Based in 
Washington, DC, the organization was created for a single purpose: to 
develop and maintain a sustainability rating system for all civil 
infrastructure.

sustainableinfrastructure.org

Institute for Sustainable Infrastructure

Envision

sustainableinfrastructure.org


Quality of Life

Leadership

Resource Allocation

Natural World

Climate & Resilience

Institute for Sustainable Infrastructure
Envision

sustainableinfrastructure.org

64 Sustainability & Resilience Indicators, aka “Credits” 
based on 5 categories:

sustainableinfrastructure.org
sustainableinfrastructure.org
sustainableinfrastructure.org
sustainableinfrastructure.org
sustainableinfrastructure.org
sustainableinfrastructure.org


The Environment

Resilience: 
The ability to PREPARE, PLAN FOR, ABSORB, RECOVER FROM, or 
more SUCCESSFULLY ADAPT to adverse events

AASHTO – American Association of State Highway Transportation Officials



“Every $1 invested in disaster mitigation by three federal 
agencies saves society $6.”

- Natural Hazard Mitigation Saves: 2017 Interim Report

“40 to 60 percent of small businesses don’t reopen after a 
disaster, and 90 percent fail within a year unless they can 
resume operations within five days..”

- Pew Charitable Trust, May 15, 2019

Resilience is Critical



Sustainable Development is an organizing principle for 
meeting human development goals while simultaneously 
sustaining the ability of natural systems to provide the natural 
resources and ecosystem services on which the economy and 
society depend.

Resilience: 
The ability to PREPARE, PLAN FOR, ABSORB, RECOVER FROM, or 
more SUCCESSFULLY ADAPT to adverse events

Future Proofing: 
resilience planning strategies that accommodate future events 
and changes that ensure infrastructure facilities do not become 
prematurely obsolete

https://en.wikipedia.org/wiki/Organizing_principle
https://en.wikipedia.org/wiki/Human_development_(economics)
https://en.wikipedia.org/wiki/Natural_resource
https://en.wikipedia.org/wiki/Ecosystem_services


2011 Hurricane Irene:

• More than 2000 culverts 
damaged in Vermont alone

• One 14’ CMP was washed 
out and VTrans chose to 
replace it with a precast 
28x7 3-sided box culvert

• FEMA deemed the precast 
culvert an “upgrade” and 
refused reimbursement.

2011 Hurricane Irene washout in Upstate NY

“As a matter of federal policy, it makes no sense to use federal tax 
dollars to put back in place the same size culverts that just blew 
out. If they didn’t survive the last flood, they aren’t likely to survive 
the next. Rebuilding to these higher standards now will save 
lives, and lots of money in the long run.”

- Senators Leahy, Sanders, & Welch

Case Study

sustainableinfrastructure.org


Continuing Education

Professional Obligations: 2(e) Engineers shall continue their professional 
development throughout their careers and should keep current in their 
specialty fields by engaging in professional practice, participating in 
continuing education courses, reading in the technical literature, and 
attending professional meetings and seminars.



COVID-19



COVID-19
Waivers for 
Continuing 
Education:
• Alaska, 

• Arizona, 

• Idaho, 

• Kansas, 

• New Jersey, 

• Oklahoma, 

• Tennessee, 

• Texas

Out With the Old
• Commute

• Cubicle Life

• Lunch Plans

• Mentoring

In With the New
• Childcare

• Motivation

• Depression

• Virtual interaction

Macro Micro/
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