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The Joy of Witnessing Engineering’s Evolution
By Rob Schickel, P.E.
September/October 2016, Informed Infrastructure

 
Your thoughtful and touch-

ing article, “Final Thoughts: The 
Joy of Witnessing Engineering’s 
Evolution,” is the best and most-
touching memory-lane trip—if I 
may use this term with due respect.

 As a former electronics engineer 
working on many defense projects 
in the United States during the mid-
1960s to 1975, your chronology is 
bringing back lots of good things in 
life that I had taken for granted too 
much. I started working in 1966, 
while you started in 1971—about 

the same time period. My late parents and I expected 
myself to be a civil engineer when I started college in 
1961 at San Jose State University, right in the heart of 
the Silicon Valley. In those days, enrollment at the civil 
engineering department was frightening low, while it 
seemed every student headed for the electrical/electronics 
engineering department.

 In many ways, and with hindsight, I think you are 
very lucky to have a career in civil engineering where you 
literally work very close to and with Mother Nature. My 
electronic world of virtual reality is getting too much for 
me right now! Looking back, I regret that I did not take 
good care of my slide rule and lost it along the way. My 
grandchildren would love to see it, but you cannot find 
one anywhere now.

 Thank you, again, for your beautiful article.
 
Amnard (Ted) Vorachard 
President & CEO 
ADE Action Dynamics Enterprises Group
Bangkok, Thailand

———————

I am still working at GAI Consultants, a 975- 
professional-staff company, for the last 43 years doing 
engineering work in the United States. I am with you in 
wondering how far we have come in the field of engi-
neering and where it is going. Here in Pittsburgh, Pa., 
we have top universities with robots with sentiments 
and driverless cars. The concept of simple beams and 
columns has gone beyond at least my comprehension.  
I feel awed, just like you.

 
Khalid H. Khilji, P.E. 
 Senior Director, Engineering and Power Generation 
Services
GAI Consultants Inc.
Pittsburgh, Pa.
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When Should Aging Infrastructure Be Replaced or Removed
“Future Forward” profile of Megan Lawson
January/February 2017, Informed Infrastructure

Thank you for providing us Informed 
Infrastructure magazine. I was particu-
larly interested in the article interviewing 
Megan Lawson, “When Should Aging 
Infrastructure Be Replaced or Removed.” 

I am a Civil Engineer (P.E.) with 
Eastham & Associates, a consulting firm 
located in Chesapeake, Ohio, just across 
the Ohio River from Huntington, W.Va. 
We provide a variety of engineering and 
surveying services, including those related 
to small dams. In our area, there are several 
small dams on private property that are 
controlled and inspected by the Ohio 
Department of Natural Resources in accordance with Ohio stat-
utes. Several of them are aging, and some have had to be drained 
for safety concerns. Another one is currently being reviewed for 
possible demolition or draining. 

Ms. Lawson’s article provides vital and relevant information 
regarding removal of dams. I especially note she points out that 
“decisions ... should be made rationally based on well-considered 
comparisons of benefits and costs, but also must acknowledge 
political considerations.” In our work here, along with my 30-year 
career with the Army Corps of Engineers in water-resources plan-
ning, I became keenly aware of both the economics of benefit/
cost (B/C) ratios and environmental factors, and, in my opinion, 
she is “right-on” here. I believe the considerations she mentioned 
should also include impacts on the environment, while noting 
that it is not possible to quantify economic factors for many envi-
ronmental parameters. 

As a case in point, we have looked at a local project that was 
built in the 1930s and is still serving as the prime feature of a 
large recreational community. It has suffered through several 
significant adverse impacts, including being damaged by acid 
mine drainage from a now-inactive upstream mining operation, 
an infusion of an invasive plant (Parasitic Lotus), unusually large 
sediment concentrations, expensive requirements to obtain 
federal permits for handling and disposal of dredge spoils, and 
state-required dam improvements. However, the community has 
always opted to retain the structure to provide boating, fishing, 
picnicking areas, aesthetic considerations and habitat for a team-
ing population of fish, wildlife and fowls, including the rare and 
endangered “Cricket Frog,” beavers and other aquatic flora and 
fauna. While economically it is highly questionable that it would/
could survive a B/C ratio test, it remains a valuable environmental 
feature for the entire county. 

I applaud your magazine for making articles such as this 
available. 

Les Tinkham, P.E. 
Eastham & Associates
Chesapeake, Ohio
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I consider myself lucky to 
have begun my career 
when I did, seeing first-
hand so many dramatic 
changes in engineering. 
Let’s take a quick look 
back at how different 
things were in 1971, when 
I started, and how the 
work environment has 
changed during the 45 
years I have been working.

Fresh out of Valparaiso 
University, I showed up at 
work with the tools of the 

trade: mechanical pencils, triangles, 
scales (engineering and architectural) 
and, of course, my slide rule. I was 
assigned a work area consisting of a 
drafting table with a drafting machine, 
a reference table and a stool. I had a 
window seat, but everybody did. There 
were no walls or cubicles—just aisles. 

I was in the steel bridge design 
section and spent my first few years 
preparing plans to repair old steel-
truss bridges throughout Indiana and 
designing three-span continuous steel 
bridges over various creeks, roads and 
railroads. 

Slide Rules and Key-Punch  
Computers

As design engineers, we needed to 
understand moment and shear dia-
grams as well as how bridges worked, 
as many bridge elements were designed 
by hand. A computer program calculat-
ed moments and shears for beams, but 
the process was to fill out a form with 
the appropriate information so cards 
could be key-punched by the folks 
down the hall near the mainframe 
computer. 

The results would take a few days 
to come back, so we wanted to be cor-
rect (or at least close) on the first try. It 
was important to perform some initial 
hand calculations (with a slide rule), so 
we would know the first trial was in 

the ballpark. And then we drafted the 
entire set of plans, of course, by hand.

The tools we used were very differ-
ent. We had to purchase much of our 
own equipment, so the cost of calcula-
tors with trigonometric functions was 
a major factor in moving away from 
slide rules. With reasonably priced 
calculators, dealing with sines and 
cosines of skew angles would no longer 
drive us crazy.

Design methods also changed 
through the years. When I first began 
with the Indiana Department of Trans-
portation, bridges were designed based 

on Allowable Stress, then Ultimate 
Strength, followed by Load Factor 
Design, and Load and Resistance Fac-
tor Design. My timing was just right to 
watch these methods evolve. 

To Cube or Not to Cube
The physical office environment 

also ebbed and flowed. I started in 
an open-concept layout with a few 
middle managers sharing a cubicle of-
fice. Sometime later, all managers had 
their own offices—partly because we 
needed privacy during the employee-
evaluation process. Then we moved 
into cubicles for all, starting with low 
walls, then high walls, then low walls 
again. As I compose these paragraphs, 
I’m working in a medium-height 

walled cubicle near a window, but the 
wall blocks most of my view. 

I’m not convinced that any of these 
office designs are better or worse—every-
one has their preference. I loved my 
office, because the quiet allowed me to 
concentrate on the planning/manage-
ment/financial responsibilities I was 
handling at the time. But for the sheer 
enjoyment of working with others, the 
open concept was by far the most fun 
and probably the most productive.

What’s Next?
The design environment has 

changed so much through the years 
that I’m not sure I could effectively 
use the current practices and tools to 
design bridges. (I am sure I could de-
sign a bridge by hand, but I’m not sure 
anyone besides my brother would want 
to check my calculations.) 

As I read the articles and advertise-
ments in Informed Infrastructure, I’m 
amazed at how much survey, design 
and drawing presentation is done by 
computers and software that weren’t 
available during much of my career. 
When reading this issue’s article by 
Chew Beow Kwan about laser scan-
ning, for example, you will be reading 
in a technical language that didn’t ex-
ist just a few years ago, using terms we 
didn’t foresee. 

So who can predict what the next 
work environment will look like? Will 
it be back to an open concept or 
perhaps in your dining room? What 
tools will engineers be using? Drones, 
robots, virtual-reality helmets? 
Whatever the changes are, I bet they 
will be even more staggering than the 
changes I’ve seen during my work life, 
and that’s saying something. 

Rob Schickel, P.E., has 40 years of experience 
in planning, design, plan preparation, and 
construction management of civil and transporta-
tion projects. He currently works for DB Sterlin 
Consultants Inc. as a consultant to Peoples Gas; 
e-mail: rschickel@dbsterlin.com.
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Megan Lawson, Ph.D., is an economist specializing 
in land-use, non-market valuation and statistical 
models for policy analysis. She works for Headwaters 
Economics, an independent, nonprofit research 
group, and her research areas include recreation, 
ecosystem services, climate adaptation, and 
demographic and economic trends. Megan holds 
Ph.D. and Masters degrees in economics from the 
University of Colorado, Boulder, and has a B.A. in 
biology from Williams College.

Organization
Headwaters Economics is a 

nonprofit organization based in 
Bozeman, Mont., that performs 
research related to land management 
and community economic develop-
ment, with a particular focus in the 
western United States. 

“We work on just about everything 
related to natural resources in the 
west, specifically with a focus on fig-
uring out how to benefit the commu-
nities closest to them,” notes Lawson.

“We are mostly geographers and 
economists, but we have a couple his-
torians tossed in here as well as some 
data analysts,” she adds. “I’m one of 
the economists.”

Experience Studying Infrastructure
Some of Lawson’s experience 

working on water- and dam-related 
work was in her previous job in the 
consulting world, and she now looks 
at how infrastructure is connected 
to economic development. Recent 
research has focused on dams and 
recommending whether they should 
be renovated or removed.

“As dams are aging, in many 
places, the population downstream is 
growing, so the public-safety risk is 
growing exponentially,” says Lawson. 
“Also, the connection is strong 

between economic and environmen-
tal benefits for river health, which 
has its own economic impact with 
benefits to commercial and recre-
ational fisheries.”

Some candidates for removal are 
easy to spot, such as dams that were 
built for milling but now are obsolete. 
Most dams, however, become a ques-
tion of value and economics. Are the 
costs of maintenance and revitaliza-
tion worth the benefits? The costs are 
relatively easy to determine, but the 
benefits often are wider and more dif-
ficult to track.

“One of the ways people measure 
the benefits of dam removal is non-
market value, using survey techniques 
to ask people whether or not they 
care about removing a dam,” notes 
Lawson. “Would they be willing to 
pay to contribute in some manner 
to the removal of that dam project? 
Research studies have found that 
benefits can far outweigh the costs 
of those projects, particularly for the 
most-ambitious ones.”

In her experience, the research pro-
cess often leads to recommending dam 
removal, which can open up closed 
watersheds. Removal often is cheaper 
than making the upgrades necessary to 
achieve proper safety or accommodate 
local fish.

“Looking at a bunch of these stud-
ies, that’s the bottom-line consid-
eration that really drives whether 
the dam will be removed or not,” 
she adds. “Sometimes it might not 
be less expensive to remove it, but 
that doesn’t mean the other ben-
efits shouldn’t also be considered, 
placing greater emphasis on effects 
on the community nearby, effects 
on recreational and commercial 

fishing economies, and effects on 
agriculture.”

Applying Broader Lessons
Lawson believes that all decisions 

about infrastructure should be made 
rationally based on a well-considered 
comparison of benefits and costs, but 
she also acknowledges there are politi-
cal considerations.

“A lot of it comes down to funding 
considerations and when different 
sources of funding might be avail-
able,” she notes. “For example, several 
dam-removal projects were under-
taken in New England after Super 
Storm Sandy, because there was a 
bunch of federal funding available for 
recovery. But even when funding is 
available and there’s political capacity, 
you still have to make sure the project 
is worth it for the public.

“These are some really ambitious 
projects that can run into the hundreds 
of millions of dollars,” adds Lawson. 
“But the upside of these big, ambitious 
projects is that they also come with 
big, ambitious benefits. In those cases, 
the benefits have much broader reach 
than just the local community.” 

Visit Informed Infrastructure online to read the 
full interview.

This page profiles innovative and impactful applied research in civil and structural engineering. 

When Should Aging Infrastructure 
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The upside of these 
big, ambitious 

projects is that they 
also come with big, 
ambitious benefits.
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The Evolution of Women in  
Engineering: Moving from  
Ground Zero
By Rob Schickel, P.E.
March/April 2017, Informed Infrastructure

Thank you 
so much for 
sharing your 
views and pub-
lishing them 
in Informed 
Infrastructure. 
I’m a strong 
advocate of 
gender issues 
in engineer-
ing. I gradu-
ated Laval 
University 

(Quebec City) civil engineering class of 
1993, with women about 25 percent of 
the class, but most left the field for the 
reasons you noted and the hegemonic 
masculine culture of engineering itself, 
in general.

Throughout my career and all the 
places I have worked at, I have always 
been around less than 5 percent of 
women engineers. It’s even worse in the 
steel industry or other product-manu-
facturing industries. I’ve brought it up 
recently as a concern to the company I 
work for, and that was quickly dis-
missed and treated unworthy of serious 
consideration. For as much as I tried to 
stay out of leadership roles, I have been 
“pushed” and “incented” to go there 
throughout my career.

It’s refreshing to get the male 
perspective. I wish more men like you 
would come forward and bring the sub-
ject up on the table. 

“The culture has to learn to take 
women seriously” (1).

 
(1)Read full article: Harvard Business 

Review, Aug. 23, 2016
https://hbr.org/2016/08/why-do-

so-many-women-who-study-engineer-
ing-leave-the-field

 
Christine Beaulieu, P.E.
Engineering Supervisor
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I have more years of 
experience than any woman 
engineer who I have 
worked with. Let that 
sink in … This wording 
is true, because when I 
started my career in 1971, 
there were no women 
engineers in the workforce 
at the Indiana Department 
of Transportation. And I 
have never been fortunate 
enough to come across 
any of the “pioneers” 

of women in civil engineering since I 
started working. I mention this only 
to say that during my working career, 
although the number of women in engi-
neering has greatly increased during the 
last 45 years, it started at close to zero.

I will leave the actual statistics 
about the number of female engineers 
in the early 1970s to others, but there 
were no women in my engineering 
classes at Valparaiso University, and 
there were no women engineers in any 
of the departments at the Department 
of Transportation in 1971. This is 
merely a reflection of the times. Civil 
engineering wasn’t a popular profession 
then. Diversification of staff wasn’t yet 
an issue. Besides, all the men I worked 
with were very good engineers, and 
they taught me a lot. So why change if 
things were working fine?  

A Gender Advantage?
The workforce has evolved through 

the years, and there are studies as to why 
and how.  Although I have little expertise 
in assessing the reasons why, my career 
spans this time, and I witnessed this 
evolution first hand. And I realize that 
I sometimes forget that because of my 
gender, I’ve had an advantage.

I’ve worked with many women 
engineers since those early days, and 
I’ve noticed—without exception—that 
there’s no difference in the technical 
abilities between women and men. 
We are, after all, engineers, and live by 

numbers and sound judgment. But yet 
the profession still struggles to attract 
and retain female engineers.

Is there a difference we should be 
aware of? I recently read an article by 
Alexia Elejalde-Ruiz from The Chicago 
Tribune [Oct. 27, 2016, “Women engi-
neers describe unfriendly work envi-
ronments in study”] pointing out that 
there’s a gender bias in our profession 
that’s stronger than other professions. 
Why is that? Why are we still experi-
encing this?

As background for this column, I 
spoke with some women engineers 
(not a scientific survey by any means). 

I asked a few questions such as “what 
does it feel like to be in this profes-
sion that has been historically male” 
and “have you been treated differently 
because you are a woman?” There was 
enough material to complete a year’s 
worth of columns, but I will try to 
point out a few recurring issues.

Engineers First
None of the women think of 

themselves as “women engineers” 
first: they’re engineers.  But often 
they’re perceived as females until they 
can “set their brand,” as one woman 
noted. This was a common thread. 
There is a perception among women 
that they need to prove themselves—
and more than once. Their high 
expectations of the profession often 
are not met. The lofty goals of making 
a positive impact on society are some-
times met with typical gender roles in 
meetings and on project teams.

Another common thought is that 
women (and minorities) are being 
pushed into leadership roles based on 

diversity goals. One woman said that 
this is when she feels like she is being 
treated differently. “I don’t want to 
get an opportunity just because of my 
gender,” she noted.

Be a Positive Influence
One more factor, and perhaps the 

most important factor mentioned, is 
the relationship between the engineer 
and supervisors and coworkers. A posi-
tive influence, a good role model and/
or a supportive supervisor—especially 
in the early years of a career—has an 
immense impact. This is true for any 
engineer, but it can be the only factor 

in the success of a female engineer. 
This is where you, as a fellow profes-
sional, can directly have an impact.  

Some say we should value the 
point of view that only women engi-
neers can bring to our profession. I 
know from experience that this can 
have a very positive outcome, but I 
look at this from another direction.

As engineers, we get to design and 
build some of the most-impressive 
projects in the world. How can we not 
develop for our daughters and nieces 
an environment that provides the 
opportunities we have to build such 
projects?

Our challenge is to make sure we 
never stand in the way and help pave 
the road for women to enter, excel in 
and lead our profession.    

Rob Schickel, P.E., has 40 years of experience in 
planning, design, plan preparation and construction 
management of civil and transportation projects. 
He currently works for DB Sterlin Consultants 
Inc. as a consultant to Peoples Gas; email: 
rschickel@dbsterlin.com.
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