




























































takes into account the wind direction but not the full 
directional properties of the existing wave environment. 
Neu would like to restructure the model to allow the 
direction of the wave growth to depend on the 
directionality of the waves. 

When the revised model is completed, it will predict 
more accurately the types of waves that can be expected 
in different areas of the ocean. Such information is 
important for both military and civilian use. Neu is 
excited about working on the project and will try to 
continue the work, even if he does not receive the 
funding which he has requested. 

Dr. Karl Sundkvist, one of Neu's colleagues, is also 
interested in research. He has worked with Dr. Allen 
Magnuson, a former Virginia Tech OE professor, on a 
method for acoustic surveying of manganese nodules. 
These nodules were formed over millions of years by the 
accumulationof minerals around an object, such as a 
grain of sand or a shark's tooth. The nodules ususally 
contain several valuable and strategic minerals, such as 
nickel, cobalt, and copper. Valuable nodules are often 
found in water at depths of three or more miles. 
Traditional prospecting techniques require the cameras, 
sensors, and other necessary instruments to be lowered 
to the botton with cables, and the depths make this 
process slow and costly. 

Accoustic sensing would reduce prospecting time and 
costs. The technique developed by Magnuson and 
Sundkvist involves sending down acoustic signals and 
analyzing the response. The nature of the bottom can be 
determined from the return pulses, since the signals are 
reflected differenly by areas with and without nodules. 
Magnuson and Sundkvist conducted analytical studies 
and laboratory tests to find correlation between the 
acoustic return and the nodule size and distribution. 

In September of 1982, Sundkvist had the opportunity 
to test the acoustic system on a U.S. Geological Survey 
cruise on the Blake Plateau off the southeastern coast of 
the United States. The primary purpose of the cruise was 
to survey some hard mineral deposits within the U.S. 
exclusive economic zone. 

In addition to the acoustic system, cameras and coring 
and dredging instruments were also used. The 
combination of the surveying techniques enabled 
Sundkvist to correlate the acoustic response with actual 
photographs and physical samples. Besides nodule-type 
deposits, sheet- or pavement-type deposits were also 
encountered, which offered an extension of the acoustic 
detection problem. Sundkvist enjoyed the cruise because 
he had opportunity to work on all aspects of the 
prospecting process, from sensing and collecting the 
nodules, to correlating in situ response with theory. He 
appreciated the challenge of trying to verify his analytical 
predictions. 
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Tom Pelczynski, a senior in AOE, readies the hydrofoil 
testing facility for an ocean engineering lab. Ocean 
Engineering Models and Methods and Ocean Engineering 
Lab are required for all AOE students. 

Unfortunately, interest in the commercial mining of 
manganese nodules has waned due to low mineral prices 
and political problems involving the law of the Sea 
Treaty. However, the government is encouraging mining 
development for strategic reasons. For instance, cobalt is 
necessary for the prpduction of jet engines, and although 
it can be obtained from manganese nodules, most of the 
nation's supply now comes from politically unstable 
areas. It is hoped that both commercial and governmen­
tal interest will increase in the future. 

Dr. Neu and Dr. Sundkvist enjoy conducting research, 
in addition to teaching, and both are helping to make 
Virginia Tech known in the ocean field. If research like 
theirs continues to be done by students and faculty here, 
perhaps ocean engineering at Virginia Tech will someday 
be more than just a mysterious '0'. 
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How to Bui Id a Better 
Bridge by Michael West 

Research in Civil Engineering? On 
what? How to build a better sandbox? 
How to construct a lasting bridge? I 
mean how much can you do with dirt 
and concrete, they're ~lmost the same 
thing anyway, right? I guess it would 
help if we knew the type of things that 
civil engineers do. The Civil 
Engineering Department at Virginia 
Tech is involved in numernus activities 
and has been quite successful. the 
department has received eighteen 
medals and awards on both the 
national and international levels for 
outstanding research and publications. 
The department is involved in projects 
of many different scopes and sizes. 
Current research encompasses 
individuals working on purely 
theoretical or mathematical concepts 
to larger group projects involving 
people from different divisions within 
the department and University. 

Some members of the department 
are working on projects involving 
hazardous waste . One project 
sponsored by the ARCO Chemical 
Company concentrates on studying the 
biodegration of alcohol contained in 
gasoline in the groundwater systems. 

This study is of interest because when 
shipping and storing gasoline, there is 
always the chance of leaks and spills 
that will allow gasoline to escape into 
the groundwater system. In this case 
methanol separates from the gasoline 

· in the presence of water and is no 
longer detectable in the water. 
Methanol IS of concern because 
evidence indicates that it may form 
formaldehyde, a known carcinogen, in 
the body. The study will provide 
information to ARCO that can be used 
to predict the fate of contaminants in 
subsurface systems. 

Another project involves an 
evaluation of the degree of 
contamination caused by acidic mineral 
deposits at a closed American 
Cyanamid plant in Nelson County, 
Virginia. The site was a titanium 
processing plant that was closed over 
ten years ~go. The plant was used for 
extracting titanium dioxide from 
titanium ore. 

Titanium dioxide IS used as the 
white pigmentation in paint. In order 
to extract the titanium, the ore was 
acidified causing the metals to go into 
solution. The two common metals in 

American Cyanamid Plant, Nelson County, Virginia. 
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the ore are iron and titanium. In the 
process the iron is precipitated out in 
the form of ferrous sulfate. When 
ferrous sulfate comes into contact with 
water, the reaction yields sulfuric acid 
which can run off into local streams. 
The ferrous sulfate was stored in the 
open and during heavy rains, ran into 
the Piney River, causing massive fish 
kills. To eliminate river 
contamination years ago the ferrous 
sulfate was put into a burial pit. 
Because of improper management, the 
pit has caved in and cracked, allowing 
water to reach the ferrous sulfate and 
continuously contaminate both the 
groundwater and surface streams. As a 
result the pH of the groundwater and 
some of the soil dropped below three 
causing damage to surrounding 
vegetation. 

The site description is enough to 
make you want to stay far away from 
Nelson County. I quote, "a substance 
of grayish-white material with streaks 
of purple that sits ten feet deep in some 
parts," "the site is devoid of 
vegetation," "flexes somewhat like 
rubber when walked upon," and if 
that's not enough, when a chunk of it 
was dropped from a front-end loader it 
"just sat there and quivered.'' Not one 
of your more common soil types. 

Development of a new testing 
instrument is yet another area of 
research. The device is a miniature 
cone penerometer that is used for 
collecting information on soil 
properties. The scope of the project is 
to develop a post-earthquake soil 
testing kit small enough to fit into two 
suitcases. The kit will be used by 
investigative engineers who need to 
have the capability to travel to the site 
of a recent earthquake anywhere in the 
world. For the data they collect to be 
reliable it must be obtained before the 
site conditions are altered. Usually at a 
site of a major earthquake there is too 
much distress for the local authorities 
to help them. Without the help of local 
authorities, the investigative engineers 
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Cofferdam network used to seal off construction area for Lock and Dam No. 26 on 
the Mississippi River. 

are usually unable to get the equipment 
and manpower to gather information 
on the soil. Use of this kit will allow 
engineers to retrieve reliable data so 
that they will be in a better position to 
understand what happened to the soil 
during the earthquake. 

design is developed using improved 
methods, money can be saved in 
construction. The structures 
geotechnical groups at Tech are 
working on modeling the forces on the 
interlocking sheet pilings that are used 
to construct the cofferdams. At this 

1
time, a two-dimensional soil structure 
interaction model program has been 
developed and plans for the immediate 
future include a complete three­
dimensional model. 

Research is also being conducted on 
topics that have less application in the 
immediate future but help increase our 
knowledge and understanding of an 
area. One such project being conducted 
by the structures group involves 
studying the most efficient 
design/shape of a shallow dome. The 
study focuses on a nearly pure 
mathematical optimization of 
geometric configuration for stability of 
different shape thin-shell structures. 
Areas of possible application include 
the bottoms of thin-walled pressure 
vessels, beer cans, or the air-supported 
roofs over football stadiums. 

There is one project that has a huge 
magnitude, a model study on the 
effects of water in society. One 
example of things that are being 
considered is a factory using river 
water that must install expensive 
pollution control equipment to 

maintain the water quality. This action 
will result in safer water; however, 
there will also be a loss of capital that 
could be used to bring more jobs into 
the area. Water is in every phase of our 
lives. How we manage it will have a 
direct impact on our future. A 
program is being developed to include 
the many variables entailed by the 
scope of this project and give a model 
that will help us manage our water 
resources. 

By now you should have figured out 
that civil engineers just don't build 
bridges. The field is very diverse and 
interesting for those of us who enjoyed 
playing in the sandbox and building 
with blocks as kids. 

In the news lately, there has been 
talk about the nation's infrastructure­
-roads, bridges, canals, and the other 
systems that make up our public sector. 
The biggest problem with the . 
infrastructure is that it is in need of 
repair. Some projects have been 
undertaken to repair parts of the 
system, one of which is the 
reconstruction of Lock and Dam No. 
26 on the Mississippi River. The 
construction area which extends into 
the river is sealed off by a cofferdam 
network. The cofferdam is built and 
then the construction site is pumped 
free of water. The Army Corps of 
Engineers has installed instrumenta­
tion into the cofferdam so that the 
forces involved can be measured and a 
new method of construction 
developed. The College is evaluating 
this data for the Corps. The design 
method that is now being used was 
developed in the 50's and is thought 
to be overly conservative. If a new 

One of the Plots for the optimum design for a shallow Dome structure. 
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ACROSS 
I .School newspaper 
6.Edge 
7.Popular Fri. afternoon activity 
8.Finished 

11. Passing fancy 
14.Computer center (Burruss) 
15.See 19 down 
18.See 17 down 
20.Force per unit area 
22.Plural of "is" 
23.Temperature measuring device 
25.Forgotten pass time 
26.Antonym of good 
27.VPI bird 
30.Not yes, but 
31.Test 
33.Hand held computing device 
36.See 19 across 
38.See 14 across 
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39.Student instructor 
40.Measurement of head effects 
41.Engineering straight edge 
42.See 7 across 
43.Capacity to do work 
44.See 26 down 

DOWN 
1. Uniformed students 
2. Research room 
3.Fills a pen 
4.Standard lab animal 
5.Engineering society 
8.0n-campus housing 
9.Charged atom 
10. minded professor 
12.Senior activity 
13.The study of motion 
16.See 14 across 
17 .Famous English researcher 
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19.Number of atoms in a mole 
21.Freshman cadet 
24.VIP New Jersey researcher 
26. Transit 
28.Loss of electrons 
29.Female married title 
30.Created laws of motion 
31.Alien visitor 
32.Antonym of AM 
34.Rainy day protection 
35.Pig sound 
37.Wish upon a 
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IF·Y 0 U·C AN· 0 RE A M·I T·Y 0 U·C A N·O O·I T 

Dream things 
that never were 

and say, ''Why not?" 
Let your imagination go as 

far as it can. Then give it a real 
workout. 

Press a button and watch 
your integrated circuit design 
light up a computer screen. 
Touch another button and see 
a cross-sectional view of your 
heart. 

You're just scratching the 
surface. Keep on going. 

An equal opportunity employer 

Make that imagination 
squeeze one million functions 
onto a single microchip. 

Let it loose on appliances 
that can think for themselves. 

Unleash it on computers 
that can speak the human 
language. 

Turn it on to robots that can 
see, hear, think, and feel. 

If you can dream it, you can 
do it. And if you're bright, · 
talented, energetic, creative, 
and determined enough, you 
can do it with us. 

You can put your mind to 
work on anything from mate­
rials research to computer-

aided design and robotics. 
You can bring your ideas to 

life in just about every area of 
life-from the office to outer 
space, the laboratory to the 
living room. 

There's never been a better 
time to be an engineer. You 've 
got the tools-the technology­
to take your ideas and run 
with them. To make tomorrow 
happen faster than ever 
before-starting right now. 

And GE? We've got 
enough resources, diversity, 
and imagination to keep you 
asking, "Why not?" for the rest 
of your life. 

n6 If you can dream it, 
W you can do it. 
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