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The Council of Graduate Students (CGS) is the recognized governing council for 
the graduate students at the Missouri University of Science and Technology, 
Rolla. Our mission is to work to maximize the quality of life, develop leadership 
skills, and foster high academic standards for the graduate student community 
at Missouri S&T. We do this through cooperation with Missouri S&T administra-
tion, faculty, and the students to insure that the needs of graduate students are 
understood and considered when campus policies concerning academic excel-
lence, tuition and finance, and research are made. CGS exists to share and dis-
cuss information important to all Missouri S&T graduate and professional stu-
dents and to advocate for their interests in dealing with the University, its con-
stituents, and all other appropriate entities. 

To fulfill our mission, we work closely with different offices on campus which 
ƛƴŎƭǳŘŜǎ ŎƘŀƴŎŜƭƭƻǊΩǎ ƻŦŦƛŎŜΣ ƎǊŀŘǳŀǘŜ ǎǘǳŘƛŜǎ ƻŦŦƛŎŜΣ ŀŘƳƛǎǎƛƻƴǎ ƻŦŦƛŎŜΣ ƛƴǘŜǊƴŀπ
tional affairs, career opportunities center, academic affairs, student health cen-
ter, etc. Our representatives participate actively in some important standing 
committees formed by faculty senate at S&T. We currently have 27 representa-
tives from various departments and nationalities, which give diversity both in 
terms of academia and culture. CGS tries to address issues of graduate students 
through general meetings which are organized every month. Contd on page 3 

"You are the editor", left me awestruck, even though it had been hinted. The 
gravity of those words did not sink in until I set about looking for every plausible 
meaning to the term 'newsletter'. 

A newsletter represents the persona of the institution, its soul. The newsletter 
educates the subscribers and the masses alike, in the happenings of the institu-
tion. For a university, a newsletter would provide information to prospective and 
current students and researchers about the most recent trends in their research 
areas or in the areas of their interest. 

By no means exhaustive, a newsletter highlights a few of the most interesting 
research. No one research being better than the other, the team working has 
limited access to the information or limited interpretation skills for some of the 
readily available information. A university with as diverse a population and inter-
est as this, has some of the very interesting and important research being done. 
Not all of these are known or made known to the students. This S & T grad news 
strives to include these for the betterment of the students, the concerned de-
partment and the institute. This will be possible if students in the specific areas 
of research show interest in getting their research published. This is where I pass 
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Message from Chancellor: 

Welcome to the inaugural issue of the Council of Graduate Students Newsletter.  As 
you know, Missouri University of Science and Technology offers a number of oppor-
tunities for research in many fields of science and technology, and you will find this 
newsletter to be a great source of information on the current research activities be-
ing conducted at Missouri S&T. 

As a premier technological research university, Missouri S&T is known for excellence 
in education and research, both nationally and internationally. Missouri S&T has a 
distinguished faculty dedicated to teaching, research and creative activities necessary 
for scholarly learning experiences and advancements to the frontiers of knowledge. 
The University is committed to providing a quality graduate educational experience 
at all levels. 

I wish you great success as you pursue your graduate degree and look forward to 
shaking your hand when you walk across the stage to receive your diploma. 

Message from Provost: 

Lǘ ƛǎ Ƴȅ ǇƭŜŀǎǳǊŜ ǘƻ ǎŀȅ άDǊŜŜǘƛƴƎǎΗέ ǘƻ ƻǳǊ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎ ƛƴ ǘƘƛǎ ƛƴŀǳƎǳǊŀƭ ƛǎǎǳŜ 
of the Missouri S&T Graduate Newsletter.  Graduate studies at Missouri S&T encom-
passes a broad spectrum of academic and research programs and includes  students 
from more than 41 countries from around the world.  Graduate enrollment exceeded 
1,450 students in fall 2008τно҈ ƻŦ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ǘƻǘŀƭ ŜƴǊƻƭƭƳŜƴǘΦ  Our faculty and 
students are involved in cutting edge research on issues that impact people in their 
ŜǾŜǊȅŘŀȅ ƭƛǾŜǎΣ ŜƴƘŀƴŎŜ ǘƘŜ ǎǘŀǘŜΩǎΣ ƴŀǘƛƻƴΩǎ ŀƴŘ ǿƻǊƭŘΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ƘŀǾŜ ǘƘŜ Ǉƻπ
tential to improve the standard of living almost everywhere.  I encourage you to read 
this first issue and learn what your friends and colleagues are doing and learn what is 
happening in graduate studies across the many disciplines at Missouri S&T. 

Message from Vice Provost: 

Lǘ ƛǎ Ƴȅ ǇƭŜŀǎǳǊŜ ǘƻ ƛƴǘǊƻŘǳŎŜ ȅƻǳ ǘƻ ǘƘƛǎ ŦƛǊǎǘ ƛǎǎǳŜ ƻŦ aƛǎǎƻǳǊƛ {ϧ¢Ωǎ DǊŀŘǳŀǘŜ bŜǿǎπ
letter.  I applaud the Council of Graduate Students for their efforts to focus on rele-
Ǿŀƴǘ ǘƻǇƛŎǎ ƛƴ ǘƘŜ ƭƛŦŜ ƻŦ ǘƻŘŀȅΩǎ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘΦ  I hope this publication will be-
come the catalyst for serious dialogue between graduate students, faculty and staff, 
alumni, and even prospective students.  

The Office of Graduate Studies is extremely student-centric.  As Vice Provost for 
Graduate Studies, I have been charged to increase graduate enrollment, streamline 
graduate processes whenever possible and enrich the student experience.   My staff 
and I take that responsibility seriously and strive to assist you in successfully complet-
ing your graduate education. 

bƻǿΣ ǘŀƪŜ ŀ ŦŜǿ ƳƛƴǳǘŜǎ ŀƴŘ ǎŜŜ ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ ƛƴ ǘƘŜ ƎǊŀŘǳŀǘŜ ŎƻƳƳǳπ
nity.  Happy reading! 

Welcome notes  

Sincerely, 
John F. Carney III 
Chancellor 
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Dr. Warren Kent 
Wray 
Provost for Aca-
demic  affairs 

Dr. Venkat   
Allada 
Vice Provost , 
Graduate Studies 
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The president of the organization serves on some of the important committees like 
strategic planning, brand identity, as a member of inter campus student council, and 
attends board of curators meetings. Vice president takes care of intake of new repre-
sentatives and works closely with department representatives. Secretary of the or-
ganization serves on International advisory board and conducts surveys which would 
help CGS and graduate students to understand major problems concerning graduate 
students. CGS also works closely with student council and takes up general problems 
pertaining to students and tries to address them. 

CGS invites guest speakers from various offices on campus to the general meeting, 
who help graduate students understand role of their office. In this regard CGS ar-
ranged a panel discussion with Vice chancellor Dr. Debra Robinson about student rec-
reation facilities for graduate students during summer break. Dr. Robinson told 
graduate students about financial crisis which leads to short working hours during 
breaks. She also gave updates on the new recreation facility which is being planned 
for future. The discussion also included Melba Read (former Director, Student 
Health), who talked about the facilities at SHS. CGS invited Ms. Lea-Ann Morton 
(Director, Career Opportunities Center) for the next general meeting, who gave out 
list of companies which hires international students. The handouts proved to be very 
helpful for graduate students and the talk was highly appreciated. Andrew Careaga 
and Dr. Venkata Allada were part of the next guest lecture. Andrew Careaga empha-
sized on the proper usage of the university name to all the graduate students. Dr. Al-
lada gave a brief presentation on the role of graduate studies office and asked stu-
dents to address their concerns to the office. As the semester progressed students 
heard about the budget cut and started panicking, then CGS decided to invite Andrew 
Ronchetto (Student Council president at S&T), who spoke about how student council 
is putting in efforts to talk to state officials, to try to stop them from huge budget cut 
for higher education. CGS also conducted a poll on the salaries for upcoming board. 
The voting was posted on the black board of all graduate students. The poll was 
taken by approximately 300 graduate students out of which 51% said no and 49% 
said yes. CGS could not pass the bill as it did not meet the 3/4th majority rule. 

Towards the end of fall 2008, CGS was asked to vacate the office from University Cen-
ter East and was given a new office in Pine box building. The current office is located 
at 309 pine box building. With new webmaster taking over, the website has been re-
vamped and modified. The website gives important updates from the office and 
other relevant information. To increase the participation of graduate students in gen-
eral meetings, CGS introduced door prizes. 

We are on our goal to improve the graduate life at S&T, with our effort to make the 
voices of graduate students reach the right people. We would continue to put our 
effort to strive for quality education and life for graduate students on campus. In this 
regard we would like the involvement of all the graduate students at S&T to partici-
pate actively in all our meetings and address any issues they have. Please email us at 
cgs@mst.edu or visit http://cgs.mst.edu for more information. 

Role of Council of Graduate Students  

Rakesh 
Gudavarthy 
President, CGS 

 

άhǳǊ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ 
work to maximize 
the quality of life, 
develop leader-
ship skills, and 
foster high aca-
demic standards 
for the graduate 
student commu-
nity at Missouri 
{ϧ¢Φ ά 

mailto:cgs@mst.edu
http://cgs.mst.edu
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General  Meeting Updates  

Date 
Key Points 

 Agenda Guest speaker  Outcome 

May 7th 2008 

Work being done by 
office of graduate stud-
ies, reforms & changes 
in graduate forms and 

catalogue 

 Ms. Roberta Cox and 
Ms. Vicky Hudgins 

Students were cleared 
about doubts in residency 

requirement & forms 

 July 25th 2008 
Recreation centre tim-
ings during summer 
months and facilities 

Ms. Debra Robinson ς 
Vice Chancellor, Student 

Affairs 
Ms. Sara Moore ς In 
charge , Student REC 

Asst. Director ς Student 
Affairs 

Construction of a new rec-
reation centre was an-

nounced. 

 Nov 12th 2008 

Work done by the 
brand identity team for 
the name change proc-
ess, Issues related to 

graduate student fund-
ing. 

Mr. Andrew Careaga, Di-
rector-Communications. 

 Dr Venkat Allada-Vice 
provost-Graduate studies 

Queries related to funding 
for students was discussed 
with introduction to grad 

share. 

 Dec 12th 2008 

Budget cut in the Mis-
souri state for higher 

education provided by 
the universities. 

 Andrew Ronchetto, 
President - STUCO 

Decrease in the no of TAs 
and a possible hike in tui-
tion fee was discussed. 

Task Force X  

¢ŀǎƪ CƻǊŎŜ Ψ·Ω ǿŀǎ ŦƻǊƳŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǘǊȅ ǘƻ ŦƛƴŘ ŀ ǿŀȅ ǘƻ ƳŀƪŜ ƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘ ŎƻƳǇŜƴǎŀǘƛƻƴ ƭŜǾŜƭǎ ƳƻǊŜ 
equitable and more nationally competitive. This committee is also looking into several options to reduce the 
financial burden on S&T graduate students. At the same time, the committee is looking at estimating how 
much additional revenue the university would need to generate to meet the recommendations it might 
make. In the process of doing so, CGS conducted a survey to determine a more accurate average living ex-
penses amount that a graduate student has to spend while living in Rolla. This survey was conducted in asso-
ciation with the Office of International Affairs. Amardeep Kaur (Secretary, CGS) is serving on the committee 
as a representative of CGS; please direct any questions, comments or suggestions regarding this committee 
and its activities to her at ak3kf@mst.edu 

mailto:ak3kf@mst.edu


Bridges play an important role in the transportation connectivity of a society. The failure 
of bridges during earthquakes could lead to major socio economic losses. Columns being 
the main structural member to transmit the load from bridge deck to the foundation, 
their design and its performance during earthquakes are very critical in the overall safety 
of the bridges. Construction of bridges with unconventional configurations is often un-
avoidable due to site constrains. This results in combined loadings including torsion. 
Which might result in column failure  (shown in the picture). To address the issues of 
combined loadings in the design of bridge columns, the National Science Foundation has 
awarded a research grant a team of researchers led by the University of Nevada, Reno to 
study the effect of earthquakes on bridges.  

Dr. Abdeldjelil 
Belarbi 
Professor,  
Civil Engg 
belarbi@mst.edu 

Work done at Missouri S&T 

A total of twenty four columns are being tested under various loading conditions: cyclic 
bending, cyclic torsion, biaxial bending, and combined cyclic bending and torsion.  The 
main variables to be considered are (1) cross section (circle, interlocking spiral and 
square), (2) column aspect ratio (to simulate the moment shear ratio), (3) torsion/shear 
ratio (to simulate high and low torsion), (4) level of axial loads (5) level of detailing for 
high and moderate seismicity and (6) bidirectional bending moment ratio for non circular 
cross sections. Testing specimens with high aspect ratio (H/D=6) and with moderate as-
pect ratio (H/D=3) has been already completed. Cyclic tests were conducted at the High 
Bay Structures Laboratory in Missouri S&T.  

Cyclic uniaxial bending, torsion and combined bending and torsion were generated by 
controlling the two horizontal actuators. Cyclic uniaxial bending was created by driving 
the two horizontal actuators with the same displacement commands while combined 
cyclic torsion and uniaxial bending were imposed by different displacement commands 
in the two actuators. A hydraulic jack was used to apply a 7% axial load ratio simulating 
the self weight of the prototype structure.  This hydraulic jack transferred the load to the 
column via seven high strength prestressing steel strands running through a duct in the 
center of the column and anchored to a plate underneath the test specimen. The col-
umns were heavily instrumented with different sensors to measure the applied loads, 
deformation and internal strain.  Load cells in the horizontal hydraulic actuators meas-
ured the applied force.  The axial load in the steel strands was measured using a load cell 
between the hydraulic jack and the top of the load stub.  The twist and horizontal dis-
placement of the columns were measured using displacement sensors at multiple 
heights above the column footing.  Electric strain gage sensors on the longitudinal and 
transverse reinforcement were used to measure the strain in the bars. 

S. Suriya Prakash 
Ph.D. Candidate 
Civil Engineering, 
spsg33@mst.edu 
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Behavior of RC Bridge Columns under Combined 
Loadings During Earthquake Motions  

Winner of the  
2008 Graduate 
Research Show-
case Poster Pres-
entation 



Behavior of RC Bridge Columns under Combined 
Loadings During Earthquake  Motions  

TEST RESULTS 

The strength and stiffness of the columns have also been found to decrease con-
siderably due to the effect of additional torsion under combined loadings as 
shown in Figure 1. It can be observed from these curves that due to the effect of 
combined loading, torsional and bending strengths are reduced considerably ac-
cording to the applied torsion to bending ratio. It is also shown that the signifi-
cant improvement in torsional strength, bending strength, and deformational ca-
pacity can be achieved with increase in spiral reinforcement ratio. Typically, the 
bridge columns are designed to fail or damage in the bottom portion of the col-
umn. However, test results have shown that even small amounts of torsion (with 
torsion to bending ratio (T/M) of 0.2) results in increase of damage zone. This 
type of failure mechanism is different than the design engineers anticipated dur-
ing the design. The increase in spiral reinforcement ratio is found to increase the 
torsional and bending strength at levels of T/M ratio. 

 

 

 

 

 

 

 

 

                                   (a)                                                                    (b) 

 IMPLICATIONS OF RESEARCH OUTPUT 

The challenge of the combination loadings has been not addressed in the design 
guidelines by bridge engineering community. The results from this study will help 
to improve the ways the designers design and analyze the bridge structures un-
der combined loadings. The test results has shown that even a small of torsion 
along with bending and shear loads can change the failure modes and reduce the 
strength and stiffness considerably. Improved design guidelines to predict the 
behavior under combined loadings will be developed which would lead to im-
proved safety of the bridges. Analytical models to predict the bending-shear-
torsion interaction surface, strength, ductility and failure modes for RC columns 
under different levels of torsion to bending and bending to shear loading ratios 
can also be developed using the experimental results. The results from the pro-
ject will help to develop educational modules for wider range of audiences in-
cluding design engineers, undergraduate and graduate students. 

Figure 1 Comparison of 
(a) lateral load dis-
placement curves and  
(b) torsional momentς
twist curves under 
combined bending and 
torsion moments 
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Research Highlight:  
Clock -free Nanocomputing Architecture  

Missouri S & T researchers investigate innovative clock-free nanocomputing archi-
tecture.  

 

¢ƘŜ ŎƘŀƭƭŜƴƎŜ ƻŦ ŜȄǘŜƴŘƛƴƎ aƻƻǊŜΩǎ [ŀǿ Ǉŀǎǘ ǘƘŜ ǇƘȅǎƛŎŀƭ ƭƛƳƛǘǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘ 
semiconductor technology calls for novel innovations.  

Recently, numerous nanoscale logic devices have been proposed based on nano-
scale components such as carbon nanotubes (CNTs) and silicon nanowires 
(SiNWs). One of the promising technologies being widely investigated today is the 
nanowire crossbar based architecture; a two dimensional nano-array formed by 
the intersections of two orthogonal sets of parallel and uniformly spaced nano-
meter-sized wires. The intersection of the two wires results in a cross point loca-
tion which can be configured to function as diode, memory cell or field-effect 
transistor ς essential devices for computing. 

In early 2007, researchers at Micro/NanoComputing Lab (MNCL, director: Prof. 
Minsu Choi) in Electrical & Computer Engineering department came up with a 
novel idea called the asynchronous nanowire crossbar architecture. The proposed 
architecture is based on a delay-insensitive data encoding and self-timed data 
encoding scheme known as Null Convention Logic (NCL), thus making it totally 
clock-free. Potential benefits of this architecture over its clocked counterparts 
include enhanced manufacturability, scalability, robustness and defect & fault 
tolerance. 

Even though the proposed clock-free architecture offers several merits, it is not 
still free from the high defect rates induced due to the nondeterministic nano-
scale assembly. The defective cross point locations may not be programmable; 
thereby could alter the logic function being realized. The primitive form of testing 
these defects is to test each location in the grid in sequence. MST graduate stu-
dent and MNCL researcher Sriram Venkateswaran is investigating an alternative 
way to test the proposed clock-free nanowire crossbar systems. The proposed 
functional test algorithm aims to reduce the testing overhead in terms of time 
and space complexity associated with the existing sequential test scheme. In ad-
dition, it is designed to provide high fault coverage and excellent fault-tolerance 
via post reconfiguration.  

The proposed functional test scheme uses logical input patterns which are unique 
for each realization. Based on the functionality, the algorithm isolates the loca-
tions that are required to be programmed and test those critical crosspoint loca-
tions only. It minimizes the test locations and at the same time validates the logi-
cal function being realized on the asynchronous nanowire crossbar system. This 
project is a significant effort toward viable nanoscale computation and is being 
supported by National Science Foundation. 

Dr. Minsu Choi 

Department of Electri-
cal and Computer Engi-
neering. 

134 Emerson Electric 
Co. Hall  

choim@mst.edu  
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!ƴ ŀǊǘƛǎǘΩǎ ƛƳǇǊŜǎǎƛƻƴ 
of the carbon nanotube 

mailto:choim@mst.edu


Researchers at Missouri S&T are working to develop a case study for Wal-Mart for 
their global Six Sigma training.  Dr. Beth Cudney, Assistant Professor in Engineering 
Management, and Rodney Kestle, a Masters student in Manufacturing Engineering, 
are developing a Six Sigma case study following the DMAIC process in the retail in-
dustry.  The purpose is to facilitate Six Sigma training by providing an interactive 
case study.  The case study will enable the training participants to apply the DMAIC 
phases by providing data and information on a distribution center. 

Six Sigma is a powerful tool for improving quality, productivity, profitability and 
market competitiveness.  It is focused on reducing variation using a problem solv-
ing approach and statistical tools.  Six Sigma is a customer focused continuous im-
provement strategy and discipline that minimizes defects and variation towards an 
achievement of 3.4 defects per million opportunities in product design, production, 
and administrative processes.  It is focused on customer satisfaction and cost re-
duction by reducing variation in processes.  Six Sigma is also a methodology using a 
metric based on standard deviation.  Six Sigma targets aggressive goals.  The goals 
of Six Sigma include developing a world-class culture, developing  leaders, and sup-
porting long-range objectives.  The case study will follow the Define-Measure-
Analyze-Improve-Control (DMAIC) framework and will utilize data from a distribu-
tion center throughout the case.  The case study will be interactive to allow training 
participants analyze the given  information and apply the DMAIC tools. 

Research Highlight:  
Applying Six Sigma in Retail  
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Dr. Elizabeth Cudney 

cudney@mst.edu 

Fun Filler  


