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Civil Engineering Undergraduate Announcements — January 13, 2020
Happy Monday! I hope everyone had a great Week 1!
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Engineering and Tech Internship and Career Fair
2020 Diversity in STEM Conference — LAST DAY TO REGISTER
Tau Beta Pi Winter 2020 Tutoring Schedule

U21/PwC Innovation Challenge
UC Pavement Research Center

Make A Difference Abroad — Blum Center Grants

Summer Research Opportunity — Center for Bio-Mediated & Bio-Inspired Geotechnics
Bit Project

Engineering and Tech Internship and Career Fair

The Engineering and Tech Internship and Career Fair is coming up on Tuesday, January
28th, 10AM-2PM, and many employers are already registered to attend. You can check out

the list of employers on the Handshake website, or in the Handshake app.

If you are interested in getting the most out of the career fair, here are some of the services
offered by the Internship and Career Center (ICC) that can help you prepare:

Attend a Prepare for the Fair workshop where we discuss researching employers, what
to bring and wear, how to talk with recruiters, fair logistics, and more

Attend a Resume Basics or Hacking the Hidden Job Market workshop for more
information about building your resume or networking

Attend Resume Boost, a pre-fair resume review session, on Friday, January 24th, and,
Monday January 271 from 10AM to 3:30PM before the career fair

Practice your elevator pitch to employers at our Networking Studio during the same
days as Resume Boost

o You can see the dates and times for these workshops under the Events tab on
Handshake or on the ICC website, along with the many other workshops the ICC
has to offer

Have your resume reviewed or questions answered by a peer advisor in a 15-minute

drop-in advising session available Monday-Friday, 10AM to 4PM, 2" floor of South
Hall


mailto:sa-mmmiyaha@ou.ad3.ucdavis.edu
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=93630e87fb92435da3824e9db0bcddca-coe-cee-ug-
https://ucdavis.joinhandshake.com/career_fairs/9682?ref=career-fairs-index
https://support.joinhandshake.com/hc/en-us/articles/219133267-How-to-View-Employers-Who-Will-Attend-an-Upcoming-Career-Fair
https://icc.ucdavis.edu/find/resources/handshake
https://icc.ucdavis.edu/research/focus
https://icc.ucdavis.edu/services/fair/prepare/what-to-wear
https://icc.ucdavis.edu/services/fair/prepare/networking
https://ucdavis.joinhandshake.com/events
https://ucdavis.joinhandshake.com/events
https://icc.ucdavis.edu/services/calendar

GRANTS FOR STUDENTS
The UC Davis Blum Center — Global Learning Hub jointly with:

College of Agricultural and Environmental Sciences
College of Biological Sciences
College of Engineering
College of Letters and Science
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Pictured: Kaylelgh Becker Sara Frederich, Adam Maiale: Aquaponics with immigrants in Spain

Poverty Alleviation Grants to pursue field work abroad or in the
US to reduce inequality and promote global development.

Undergraduates: Graduates:

Poverty Alleviation Through Poverty Alleviation Through
Action Grant (PATA) Sustainable Solutions Grant (PASS)
$2,500 $4,000

Deadline: March 15 2020 Deadline: March 31 2020

Email blumcenter@ucdaivs.edu or check out blumcenter.ucdavis.edu

° UCDAVIS
Blum Center for
Developing Economies

A part of Global Affairs
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Build with Bit

transforming learning

SCC Multi Purpose Room
6:30PM Jan 15, 2020

All Majors Welcome. No Experience Necessary.

bitproject.org/join
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UNIVERSITY : PAVEMENT
of CALIFORNIA : RESEARCH
DAVIS-BERKELEY * CENTER

1/5/2020 Materials and Research Lab

Undergraduate student staff positions available
The UC Pavement Research Center is looking to hire motivated, hard-working undergraduate students for research assistant positions at our ATIRC materials
testing laboratory and heavy vehicle simulator track. Work includes:

e  General Laboratory: Under supervision, sampling, specimen preparation, and testing of pavement related materials including aggregates, asphalt
binder, asphalt concrete, portland cement concrete, field recycled aggregates, and soil, general lab support, equipment maintenance, and data
analysis. May include evening and weekend work. Possibility of travel to field sites and study projects.

e  Heavy Vehicle Simulator (HVS): Monitoring current full-scale accelerated pavement tests at our ATIRC track, collecting temperature information,
logging observations. Provide labor support to engineers and main operators when needed. Will include evening and weekend work.

e  State Quality Assurance Testing for the Sacramento I-5 Capital Corridor Improvement Project which includes California’s 5 long-life asphalt
pavement pilot project and HOV lane expansions.

All undergraduate staff are expected to work 10-20hrs/week during the school year and 40 hrs/week during the summer. The position is reviewed each quarter
and renewals are made depending on job performance and project needs. Students hired in Winter and Spring 2020 should be eligible through Summer 2020
unless otherwise discussed. Must be a current UCD undergraduate student to be eligible to work and salaries range from $13.50 - $15.50 / hour.

These positions are rewarding, and all the UCPRC’s graduating staff are offered full-time positions internally, within industry and agency, or an equivalent
organization.

To be considered, please submit a current resume and class schedule to Jeffrey Buscheck jbuscheck@ucdavis.edu. Applications will be accepted until available
positions are filled. General information about the UC Pavement Research Center can be found at www.ucprc.ucdavis.edu
You may also find us on Instagram @uc_prc
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The UC Pavement Research Center, in Partnership with the California Department of Transportation (Caltrans), is a research division of the UC Davis and UC Berkeley Colleges of
Engineering and is committed to improving pavement structures, materials, and technologies. Current areas of technical expertise and focus include in-place recycling methods
(FDR, CIR), high recycled content (RAP) hot mix asphalt, asphalt concrete with recycled tire rubber, standard inventories for the state’s materials, long life asphalt designs, bonded
concrete on asphalt (BCOA) designs, superpave design methods, and performance-related specifications. More information regarding the UCPRC may be found
at www.ucprc.ucdavis.edu












Competition Overview

Background

Universitas 21 and PwC, two globally-focused
organisations, have come together to offer
unique professional development
opportunities for U21’s network of graduate
students. This alliance supports and prepares
U21 students for the world of work by allowing
them to consider and respond to real
workplace challenges, overseen by PwC and
judges from their client companies. The format
of the competition is designed to help students
develop presentation and communication
skills as well as fostering critical thinking

and expertise.

Why take part?

The challenge (set by PwC) offers students the
opportunity to apply their knowledge to
‘real-world’ situations and reflect on their own
experiences via a short three-minute video.
The videos are judged by PwC and their
clients, who are leaders in graduate

career development.

Deadlines

Challenge opens Monday 15 July 2019

Deadline for registration (universities): Friday 30 August 2019
Deadline for video submissions: Friday 14 February 2020
Judging to take place: 17 February — 6 March 2020

Winners to be announced: Week of 9 March 2020

Eligibility

The competition is open fo any registered
graduate student in one of U21’s member
universities (this includes students from taught
and research masters programmes, MPhils

etc., and PhDs). It is the responsibility of each
U21 university to check the registration status of

any student that they send forward as a
finalist for adjudication. Students on joint PhDs
between two U21 members are eligible

to apply.
Prizes

The competition is now a single-round annual
event. Three first prize winners will be selected;
they will be awarded with a week-long
expenses-paid trip to Dubai, courtesy of PwC.
There will be 6 runners up who will receive
career development coaching sessions,
courtesy of the PwC Academy. All approved
entrants info the U21 final will receive
exclusive access to online courses provided by
the PwC Academy to support workplace skills
development. A non-credited commendation
certificate will be given by U21/PwC to each
student who enters the competition.

Overview:

Winners (3 in total):

« Expenses-paid visit to Dubai (7 days)
meeting with staff at PwC Dubai who will
arrange visits fo some of the innovative

o projectsin the city.

« Career development coaching sessions
with the PwC Academy.

» Free access to employability skills
development online courses (via the PwC
Academy) with costs of the assessment
and certificate covered.

Runners Up (6 in total):

« Career coaching sessions with the PwC
Academy.

« Online training courses (as above).

All Approved Entrants:
« Online training courses (as above).





Rules for submission:

o Enftries to be submitted for final
adjudication are limited to 4 per U21
institution and should be submitted to U21
via an agreed university contact. Students
should not submit their videos directly
to U21.

e Submissions must be via video format,
either an MP4 file or .MOV. Files sent in any
other format will not be accepted.

« Video presentations are strictly limited to 3
minutes and competitors exceeding this will
be disqualified.

« Entrants will be judged on their
presentation skills and they must feature
in the video.

« Group submissions are not accepted.

o Itis permissible to use a maximum of one
slide per presentation.

» The 3-minute audio must be continuous -
no edits or breaks efc.

» Presentations are to be spoken word only
(e.g. no poems, raps or songs). No
additional electronic media (e.g. sound
and video files) are permitted within the
video recording.

» Props are not allowed.

» The decision of the adjudicating panel
is final.

o Group round winners and runners up will
be expected to provide a report after the
competition to reflect on their experience.

If you have any questions or need advice
with any aspect of the competition, please
contact connie.wan@universitas21.com

Intellectual Property:

By submitting an entry to the Innovation
Challenge, students are acknowledging that
their ideas/research will be made publicly
accessible and shared with industry
professionals. Videos will be uploaded to
Vimeo and disseminated through the U21
website and social media platforms (Twitter,
Facebook and Instagram), and PwC’s media
channels. Student videos will be shared with
PwC's clients (they will be notified which
clients). Judges, reviewers, staff and the
audience will not be asked to sign non-
disclosure statements.

U21 and PwC may take stills, video and/or
audio clips of the presentations, or copy
material prepared for use in the
presentation, for promotional purposes.

If the student’s presentation draws on work/
research that is being/has been conducted
under contract with an outside sponsor, they
are advised to discuss the related contractual
terms of confidentiality and intellectual
property with their supervisor(s) before
participating in this competition. U21 and PwC
have the right to ask a student to withdraw
from the competition if these conditions are
not met.





Information for Universities

Register your Institution

Upon registration you will obtain access to
marketing material (including U21’s branding
collateral and guidelines) to help promote the
competition, along with other advice and
support needed.

You will need to register your institution in
order to take part. This registration process

will ask you to identify one named contact
who U21 will communicate and support. This
contact will also be required to promote the
competition to their respective students, and
submit their videos on their behalf. The named
contact will be notified (along with the student)
of the outcome of the competition. Visit our
website to fill out the online registration form.

Notifying Students and Preparation

Universities will be able to access the
challenge via our website as of Monday 15 July
2019. It should be circulated as far in advance
of the competition deadline as possible to
ensure maximum participation. Students
should also be given a link to the competition
details and access o videos from previous
rounds on the U21 website.

It may be useful for your university’s named
contact to seek assistance from interested
individual academic or professional staff (e.g.
from the Careers Office) for advice/guidance
in preparing for shortlisting your university’s

4 finalists.

To add value to the experience for the
students, universities may also want to
consider offering skills-focused training
workshops or feedback sessions alongside this
competition, to ensure a wider student

reach. U21 can offer advice and provide

peer-to-peer support on how other
universities have promoted and supported
the participation of their students within the
competition. Contact Connie Wan
(connie.wan@universitas2l.com) should you
be interested in the development of skills
training, preliminary long-listing process efc.

Progression

Each participating university is responsible for
its own infernal selection process fo choose 4
entries to submit to the U21 competition. It is up
to each institution to decide whether selection
takes place by means of pre-recorded video
presentations submitted by the students, or
as a live session. The successful entries (max.
4 from each institution) must be submitted in
video format to U21; these can be uploaded
together with the submission form. These
finalists will be put forward to PwC and their
client base for judging and selection.

Selecting Your Judging Panel

To ensure a level of consistency across

all internal heats, U21 recommends

considering the following when selecting

your judging panel:

« Ensure that your judging panel is balanced
especially by academic/professional
positions and discipline; the Innovation
Challenge is open to those studying in
all disciplines.

« Include three to five judges on your panel.

« Ensure that your judges follow the judging
criteria on page 8.

« Consider including a professional,
non-academic member of staff such as
an individual from Marketing or
Careers/Employability.



https://universitas21.com/get-involved/student-competitions/u21pwc-innovation-challenge

https://universitas21.com/get-involved/student-competitions/u21pwc-innovation-challenge



Tips and Suggestions

« U21 will be available to the universities’
named contacts throughout the process if
they have any questions or encounter
any difficulties.

o Itis the responsibility of the U21 institution
to ensure that students are made aware
of Intellectual Property implications and
agree to their videos being disseminated
on the U21 and PwC websites, social
media, and to industry professionals.

o Consider providing your students with the
appropriate filming equipment to ensure
that they have the right means to film.

o Check the video submissions before you
submit them; make sure that the video
plays and that the sound on the finalist’s
submission is audible.

» All videos submitted to the U21
competition should be sent by the named
contact in each university. Students cannot
submit their own video directly fo U21
for adjudication.

« While individual universities may give
general advice to students on their entries,
the ideas contained in the students’
submission should reflect their own
original thoughts and ideas.

» Your institution contact will be notified
should one of your students be awarded
a prize with further details of how they
can claim their prize ahead of any
wider announcement.

One Round

The 2018 iteration of the Innovation Challenge
saw the competition split into three separate
rounds. However, for the 2019 competition,
there will be just the one single round with one
deadline for all universities in the U21 network.

Feedback and reports

Entrants will be sent a short feedback survey.
The named contacts at each university will
also receive a similar survey which will be
forwarded shortly after the announcement of
the winners. The feedback received will go to
inform following rounds of the competition.

U21 institutions taking part will also be asked
for the following information which will be
used to review and assess the competition
year to year:

« Total number of students who submitted an
entry to your institution

« Total number of students who
benefitted from training as part of the
Innovation Challenge

« What resources were you able to provide
the students? (e.g. camera equipment,
studio space, training)

« Wider impact of the competition on your
institution (e.g. establishing relationships
between departments/schools within your
university, partnership with PwC efc.)





Information for Students

When and how to register

You will be able to access the challenge
directly via the U21 website as of Monday 15
July 2019. However, your own university will
also announce a call for entry or expression
of interest. When you receive this, get in touch
with your university contact (not U21) to
express your interest in taking part in the
competition. If you do not receive such
notification, contact Connie Wan via
connie.wan@universitas21l.com and you will be
provided information of your

university confact.

Ensure that you have ready access to video/
filming equipment and have familiarised
yourself with the rules (see page 3). Your
university will set a shortlisting process in order
to choose 4 enfries to be put through to the
U21 group round final.

Preparation

Preparation for this competition is key. A few
tips on how to prepare for the competition:

e Research the challenge. You want to
demonstrate your ability to present a
well-rounded argument. I’s your chance to
show them how much you know.

e Consider what to include in your slide
(if using) There is nothing worse than
having fo stare at a redundant slide
during a presentation - make sure it works
for you!

e Learnyour ‘script’. It is better to have a
structure in mind for what you're going to
say. Writing it down will save you time and
effort when it comes around to filming.

e Practice! Practice your script so that you

become fluent - you are being judged on
your ability to articulate your opinion
and knowledge.

e Think about how you want to present
yourself. First impressions count, make sure
that you're dressed appropriately.

o Watch the previous winning videos. Get an
idea of what makes a successful entry.
Videos can be seen via the U21 website.

Judging Criteria

On page 8 you will see the list of judging
criteria which looks at both comprehension
and content, as well as engagement and
communication. Take note of this when you're
preparing and practising your presentation.

The following is an example of what
the challenge could look like:

We are living through a fundamental
transformation in the way we work;
automation and thinking machines’ are
replacing human tasks, changing the skills that
organisations are looking for in their people.
But what will the future look like? PwC has
developed four scenarios in their Workforce

of the Future study (www.pwc.com/people):

a Red World where innovation rules; a Blue
World where corporate is king; a Green World
where companies care, and a Yellow World
where humans come first. Assuming you find
yourself on a journey that looks like it ends in a
‘Red World’ scenario where Innovation Rules,
what are the pros and cons for you? What skills
will be important for individuals to thrive in this
world, and how do you plan on adapting fo it?

- How would you respond to this challenge?



https://universitas21.com/get-involved/student-competitions/u21pwc-innovation-challenge
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Intellectual Property - IMPORTANT!

By submitting your entry to the Innovation
Challenge, you are acknowledging that your
ideas/research will be made publicly
accessible and shared with industry
professionals. Videos will be uploaded to
Vimeo and disseminated through the U21
website and social media platforms (Twitter,
Facebook and Instagram), and PwC’s media

channels. Your video will be shared with PwC’s

clients (you will be notified which clients).
Judges, reviewers, staff and the audience
will not be asked fo sign non-

disclosure statements.

U21 and PwC may take stills, video and/or
audio clips of the presentations, or copy
material prepared for use in the
presentation, for promotional purposes. If
your presentation draws on work/research
that is being/has been conducted under
contract with an outside sponsor, you are
advised to discuss the related contractual
terms of confidentiality and intellectual
property with your supervisor(s) before
participating in this competition. U21 and
PwC have the right to ask you to withdraw
from the competition if these conditions
are not met.

N.B. PwC are not guaranteeing any job
placements and are not acting as a
recruitment agent, they will however be
providing guidance and training on how to
enhance employability skills and will share
videos with key client judges who are looking
for top talent.

What to do if you win

First of all - celebrate! You (and your
institution contact) will be notified by U21
within two weeks of the judging process. Note
that the Winner and Runners Up will be
required to put together a short report of
their experience.

Winner

If you have won the first prize, a trip to Dubai,
you will be required to check your visa

status and make travel insurance
arrangements with your institution. You will be
contacted by PwC who will find a suitable time
for you to travel (dates are flexible). They will
also want to know about your career interests
and will arrange for you to visit some of the
innovative projects in Dubai. Of course you will
also get time to see the sights and explore

the city!

Runners Up

You will receive exclusive coaching sessions
with the PwC Academy. This is flexible and will
be tailored to your development needs; PwC
will be your point of contact. Depending on
your location, the coaching sessions may take
place either remotely or face to face.

All Entrants

Everyone who submits a valid entry will
receive access to online training courses via
the PwC Academy. The courses are aimed at
helping you develop your skills so that you will
be prepared for life in the workplace. PwC will
contact you directly to provide you instructions
on how to access the courses.





Information for Judges

Judging will take place over the period

17 February — 6 March 2020. Judges will be
provided access to the submitted videos and
will be expected to complete a scoresheet
based on the criteria below.

Judging Criteria

At every level of the competition each
competitor will be assessed on the 8 judging
criteria listed below (whether in local university
heats or final group round). Please note that
each criterion is equally weighted.

Comprehension and Content

« Did the candidate have a logical approach
to answering the question? - i.e. familiarity
with the background material, a set of key
considerations.

« Did the candidate clearly explain their
point of view?

« Did the candidate articulate the
conclusions and recommendations clearly?

« Did the candidate provide adequate
background information to illustrate points?

« Did the candidate spend adequate time on
each element of their presentation - or did
they elaborate for too long on one aspect
or was the presentation rushed?

Engagement and Communication

« Did the presentation make you want to
know more from this candidate and
potentially employ them?

« Did the candidate convey enthusiasm for
the challenge and genuine interest in
the problem?

« Did the candidate capture and maintain
your attention? (sufficient stage presence,
eye contact and vocal range; maintain a
steady pace, confident stance)

If you have any questions or need advice
with any aspect of the competition, please
contact connie.wan@universitas21.com
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Center for Bio-mediated and Bio-inspired Geotechnics (CBBG)
2020 Summer REU Program

We are seeking innovative, sustainability-minded, engineering and science

undergraduates to participate in a paid summer program. This program

will immerse participants in technical research and expose them to the
Resea rCh EXperience graduate school experience, specifically within the scope of the CBBG: to

develop sustainable biologically-controlled and biologically-inspired
for Undergraduates RS T OBIEGRYE0 SICAVIRSPIEEE
solutions in hazard mitigation, environmental protection and restoration,

(R EU ) infrastructure construction, and resource development.

Program Dates (10 weeks)
ASU/NMSU/Georgia Tech: May 26 — August 1, 2020
UC Davis: June 10 — August 7, 2020

Program Benefits
Stipend ($500/week)| Airfare | Housing at or near one of the four universities (Arizona State University, Georgia Institute of
Technology, New Mexico State University, University of California-Davis)

Program Eligibility
— U.S. citizen or permanent resident
— Must be planning to enroll as a sophomore, junior, or senior college-level student in Fall
— Attend U.S. community college, college, or non-CBBG university
— Participants are prohibited from taking courses or working while participating in the program
— Ability to work 40 hours per week for the entire program
— Students with disabilities, veterans, and those from traditionally underrepresented groups in STEM are encouraged to apply

Program Application
Use the common application to apply: https://www.nsfreu.org/. The application will require: 1) general REU application (can
be used for multiple REU sites); 2) CBBG specific REU questions; 3) Unofficial transcript(s) from all undergraduate institutions
attended; and 4) contact information for two references. More information about the CBBG REU can be found at
https://cbbg.engineering.asu.edu/education/research-experience-for-undergraduates/.

Send questions to:
Dr. Jean Larson, CBBG Education Director | jean.larson@asu.edu | 480.965.7804 | biogeotechnics.tech

% Georgia

ARIZONA STATI Tech

UNIVERSITY

UNIVERSITY OF CALIFORNIA
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Bio-mediated and Bio-inspired Geotechnics REU Project Descriptions
Summer 2020 REU Project Descriptions

For your application, please list all projects you are interested in working on by the number (e.g., UCD-4,
ASU-5, NMSU-1) in your order of preference. For the same question, you should briefly identify who you
are interested in your top projects.

Projects are listed by for each Center for Bio-mediated and Bio-inspired Geotechnics partner university.
University of California, Davis (Davis, CA)

New Mexico State University (Las Cruces, NM)

Georgia Tech (Atlanta, GA)

Arizona State University (Tempe, AZ)

University of California, DAVIS (Davis, CA) Projects

Project UCD-1: Universal Biomechanical Processes for Subsurface Exploration and

Underground Construction

Description: The natural variability of geologic deposits poses a significant challenge to engineers because
current characterization technologies only provide information at discrete points within the subsurface,
requiring engineers to interpolate the data available to estimate the subsurface profile. The need for
interpolation introduces significant uncertainty in the assessment of geologic hazards, often resulting in
either inefficient or unsafe infrastructure. The objective of this project is to improve current subsurface
exploration technologies by developing a bioinspired robotic probe with the unique capability of
burrowing in any direction to reach locations within the subsurface that drive the risk of failure. This work
will obtain bioinspiration from limbless burrowing organisms, assess the mechanical efficiency of their
burrowing strategies, and implement the most efficient strategies in a robotic prototype design plan.
Suggested Background/Interests: Civil infrastructure, geology, soil mechanics, ecology, robotics
Principal Investigator: Dr. Alejandro Martinez

Project UCD-2: Snakeskin-inspired Anisotropic Surfaces Prescription of Frictional

Interactions at Soil-Structure Interfaces

Description: Nature has developed efficient solutions to optimize soil-organism interfaces. A notable
example is the skin along the underbody of snakes. The skin mobilizes higher frictional resistances when
soil is sheared against the scales to generate reaction for locomotion (i.e. cranial direction). On the other
hand, snakeskin mobilizes lower frictional resistance when soil is sheared along the scales to minimize
friction during forward movement (i.e. caudal direction). Snakeskin-inspired surfaces are a promising
technology to optimize load transfer between construction materials and soil for various geotechnical
applications such as deep foundations, geosynthetics, soil anchors and soil reinforcement. This passive
technology has potential to improve the mechanical capacity, efficiency and safety of geotechnical
structures. Snakeskin-inspired surfaces can enable multi-functionality in applications such as a pile
foundations. The bio-inspired surfaces also mobilize larger friction than traditional engineered surfaces,
potentially reducing the amount of material required to reach the given capacity.

Suggested Background/Interests: geotechnical engineering, infrastructure, soils

Principal Investigator: Dr. Alejandro Martinez






Project UCD-3: Life Cycle Sustainability Assessment of Emerging Biogeotechnical

Engineering Solutions

Description: This REU project will help to quantify and improve the sustainability of geotechnical
engineering solutions—specifically, of a new bio-mediated and/or bio-inspired technology. The project is
aligned with the CBBG's strategic vision to develop biogeotechnical processes and solutions that support
the “development and rehabilitation of resilient and sustainable civil infrastructure systems”
(https://cbbg.engineering.asu.edu). In this project, a life cycle sustainability assessment (LCSA) will be
performed to evaluate the environmental, economic, and social impacts associated with an emerging
biogeotechnical engineering solution being developed within CBBG.

Suggested Background/Interests: Sustainable design; civil infrastructure

Principal Investigator: Drs. Alissa Kendall & Jason Delong

Project UCD-5: Microbial-Induced Calcite Precipitation (MICP) — Innovative Ground

Improvement Technology

Description: Biocementation uses natural microbes and chemical processes to cement sand together,
resulting in substantial increases in stiffness and strength — MICP transforms sand into sandstone. This
project will consist of working with the research team to prepare the MICP technology for deployment at
a field project site. It will including working in the laboratory with a variety of equipment, ranging from
microscopes, to soil strength tests, to larger column tests, and may also include field work.

Suggested Background/Interests: geotechnical engineering, sustainability

Principal Investigator: Dr. Jason Delong

New Mexico State University (Las Cruces, NM) Projects

Project NMSU-1: Microbially Enhanced Iron-Modified Zeolite Permeable Reactive Barrier
Description: Migration of trace metals and metalloids, such as arsenic and selenium, from contaminated
sites, including mining sites, is a major environmental concern. The goal of this project is to develop a
permeable reactive barrier that is enhanced by the presence of microbiological communities and iron-
coated zeolites to enhance the remediation of sites contaminated with oxyanions, such as arsenic and
selenium. This research has the potential to enhance the remediation of contaminated sites, as well as to
prevent spreading of contamination to adjacent aquifers. Therefore, the proposed research has also the
potential to safeguard drinking water sources.

Suggested Background/Interests: Environmental, groundwater, chemistry, microbiology

Principal Investigator: Dr. Lambis Papelis

Project NMSU-2: Bio-inspired Resilient Earthen Construction

Description: The goal of this project is to develop enhancements to traditional adobe construction,
inspired by biological processes and materials, to increase its resilience against weather and natural
hazards while preserving its inherent sustainable, economic, and accessible aspects. This research seeks
inspiration and materials in nature to create sustainable, low-cost and easy-to-do methods of making
adobe bricks and masonry that perform better than those made with the traditional adobe techniques
when subject to moisture and/or lateral loading. A key aspect of this project is using solely natural
materials. The research targets new construction as well as rehabilitation or retrofitting of existing mud-
brick masonry (regionally called adobe). The summer work will focus on studying biological or natural




https://cbbg.engineering.asu.edu/



analogs to extract ideas and strategies to enhance the properties of the interface between soil bricks and
mud mortar in adobe.

Suggested Background/Interests: Biology, bioinspired design, civil infrastructure, geotechnical, materials
engineering

Principal Investigator: Dr. Paola Bandini

Project NMSU-3: GUSANOQO: Utilitarian Subterranean Annelid-Inspired Geo-Probe

Description: The goal of this project is to create a self-excavating geo-probe inspired on the evolutionary
adaptations developed by the earthworm (Lumbricus Terrestris). The development of an earthworm
inspired geo-probe that can be driven into the ground without the need for surface reaction, and that can
move within the soil in any direction could revolutionize in-situ geotechnical testing. It could facilitate the
three-dimensional delineation of liquefiable soil deposits to help mitigate these hazards, and delineation
of spatial heterogeneities in general. The probe could also be used as a disposable (in-place)
environmental monitoring device. Work this summer will concentrate on the instrumentation of the geo-
probe with sensors to monitor mechanical, thermal, and hydraulic soil properties.

Suggested Background/Interests: Civil infrastructure, biology, animal physiology, geotechnical
engineering, robotics

Principal Investigator: Dr. Douglas Cortes

Project NMSU-4: EICP for Erosion Control in Sloping Ground

Description: The project develops a method for erosion control against water runoff in sloping ground
using Enzyme Induced Carbonate Precipitation (EICP) technique. The current focus is on new or existing
sites along highways and bridge abutments (transportation infrastructure) that require permanent erosion
protection (medium-term or long-term), particularly in areas of arid or semi-arid climate in which
establishing vegetative cover is very challenging. Bench-scale laboratory tests for natural sands are
performed to determine a treatment and construction method that can be used in the field for this
application. The summer work will also include design and installation plot tests/field tests to assess
effectiveness of the method and treatment technique for erosion control in natural soils.

Suggested Background/Interests: Civil infrastructure, geotechnical, chemistry/chemical engineering,

geology
Principal Investigator: Dr. Paola Bandini






Georgia Tech (Atlanta, GA) PROJECTS

Project GT-1: Geotechnics of bio-locomotion systems
Description: Traditional methods for exploration of the subsurface
for site characterization and monitoring purposes have involved
insertion of devices from the surface. Historically, this has involved
advancing near vertical penetrations that traverse what are often
predominantly near horizontal strata. We seek to explore how
subsurface bio-locomotion systems that can move in any orientation
in the subsurface can provide new insights that can be ultimately
leveraged to enhance the sustainability and resiliency of subsurface
space development for infrastructure construction and hazard
mitigation purposes.

Research Approach: The research team will use a combination of microscale experimental methods in
conjunction with Discrete Element Modeling simulation systems to develop new insight into the
geotechnics of bio-locomotion systems (e.g. worms). The experimental methods will seek to characterize
and understand what factors contribute to the geometry of the subsurface network of tunnels excavated
by worms while the particulate modeling simulations will study issues such as the role of force chains in
the overall stability of real subsurface structures.

Preferred Background/Interests: Civil infrastructure, microscopy, computer modeling

Principal Investigator: Dr. David Frost

Project GT-2: Geotechnics of self-excavating systems
Description: Traditional methods for accessing underground spaces
has involved the construction of tunnels that involve boring or pushing
tube like structures into the ground. Recent studies have shown that
ants are able to construct tunnels using less than 0.1% of the energy per
unit volume of soil removed that the most efficient human tunnel boring
machine.

Research Approach: The research team will use a combination of
microscale experimental methods in conjunction with Discrete Element
Modeling simulation systems to develop new insight into the activities
of self-excavating systems (e.g. ants). The experimental methods will
seek to characterize and understand what factors contribute to the
geometry of the subsurface network of tunnels and chambers excavated by ants while the particulate
modeling simulations will study issues such as the role of force chains in the overall stability of real
subsurface structures. One of the REU positions will lead laboratory experiments while the other will lead
field experiments although the students will have the opportunity to work on both aspects of the work.
Preferred Background/Interests: Civil infrastructure, microscopy, computer modeling

Principal Investigator: Dr. David Frost






Project GT-3: Root system inspired anchors

Description: The overarching goal of the proposed research is to P )
provide insight into the performance of multi-function root systems

which can lead to the development of novel construction

configurations and techniques for the enhancement of common

infrastructure anchorage systems, such as deep pile foundations and

retaining structure reinforcement systems. This project aims to

elucidate the anchorage and failure mechanisms of roots of varying

architecture subjected to typical plant loading situations, including / :
pullout extension (herbivores), compression (self-weight), and lateral

(wind) forces. Analogous synthetic root structures, instead of living

roots, will be designed and utilized based on simplified optimal root architectures revealed in previous
experimental studies.

Research Approach: Observation of the failure mechanisms of 3-D printed root analogues during pull-out
tests will allow for a conceptual model to be formulated to predict the system capacity under different
loading scenarios for various root analogues structures. The role of the root shape and surface
characteristics will be evaluated. This may serve as a starting point for bridging biology and physics,
enabling new design heuristics of synthetic tree-like structures inspired by root branching morphogenesis.
Experimental studies will be complemented by Discrete Element Model simulations of root-particulate
systems.

Suggested Background/Interests: Civil infrastructure, biology, computer modeling

Principal Investigator: Dr. David Frost

Project GT-4: Colloidal Facilitation of Microbial Induced Calcite Precipitation (MICP)
Description: Precipitation of calcite from solution is driven in large part by nucleation mechanics, which
is primarily heterogeneous nucleation at sites on the surface of soils or adhered bacteria surface;
therefore, an increase in nucleation sites may effectively increase the rate of calcite deposition, the
uniformity of calcite formation throughout the coarse medium, as well as the total amount of calcite
deposition, even though it does not increase the urease activity. Injection of relatively small colloids,
that can be transported as suspended particles along with the urea solution can be beneficial to both
the uniformity of calcite formation, and to the amount of precipitated calcite. When colloids suspended
in the aqueous phase, or filtered and attached to the solid phase, act to serve as nucleation sites, the
advantage of utilizing colloids in MICP process will be roughly controllable (or predictable) nucleation
sites distributed throughout the coarse soils. Work this year focused on performing column and batch
tests to control the distribution of colloids and bacteria, as well as dissolution of iron oxides.

Preferred Background/Interests: Microbiology

Principal Investigator: Dr. Susan Burns






Project GT-5: Geotechnics of termite mounds

Description: Termite mounds are resilient structures that rely on bio-
cementation of granular soils to create above ground structures that can
house millions of termites. The potential to emulate the construction
techniques used by termites to build these structures offers significant
potential in a range of geotechnical problems ranging from settlement to
liguefaction. We seek to explore how bio-cementation utilized by these
self-excavating systems can provide new insights and thus concepts that
can be ultimately leveraged to enhance the sustainability and resiliency of
subsurface space development for infrastructure construction and hazard
mitigation purposes.

Research Approach: The research team will use a combination of
microscale experimental methods in conjunction with Discrete Element ;
Modeling simulation systems to develop new insight into the geotechnics of termite mound construction.
The experimental methods will seek to characterize and understand what factors contribute to the
geometry of the above ground network of tunnels and chambers created by termites while the particulate
modeling simulations will study issues such as the role of force chains in the overall stability of these
structures.

Preferred Background/Interests: Civil infrastructure, biology, microscopy, computer modeling

Principal Investigator: Dr. David Frost

Project GT-6: Angel Wing shells (cyrtopleura costata) inspired hard rock drilling
Description: Drilling is widely applied for many purposes relevant to resources, environment,
infrastructures, science, and health, including for example geological studies and search for resources,
mining and tunneling, petroleum and gas drilling and exploration, ocean and seafloor drilling, planetary
drilling and sampling, and dental drills, to name a few. Enormous capabilities of drilling that emerged in
the last 100 years have helped to build our cities, including the freeways, tunnels, sewage and water
systems, and many other underground utilities. Efficient drilling requires longer-lasting drills, improved
penetration rates, much higher levels of autonomy, reduced cost, and increased safety. Several CBBG
projects have investigated the borrow mechanisms of earthworms, roots, snakes, and razor clams that
mainly bore granular media, i.e., soils. This research project investigates the mechanisms of Angel Wing
shells (cyrtopleura costata) boring shales and rocks and aims to provide innovative solutions to efficient
drilling in hard rocks. The Angel Wing shell is thin and brittle, yet can burrow into hard rocks through
unique body shape and surface denticle patterns to effectively break the rock and remove the cuttings.
This research will combine tomography characterization, surface properties testing, and numerical shear-
mode cutting simulation to unravel the underlying mechanics and develop bio-inspired technologies for
drilling greater depths, harder media, and extreme environments.

Suggested background/interests:

Principle investigator: Dr. Sheng Dai






Arizona State University (Tempe, AZ) Projects

Project ASU-1: The Effectiveness of Enzyme Induced Carbonate Precipitation for

Mitigating Wind Erosion of Soil

Description: Wind-blown soil, or fugitive dust, presents a significant threat to human health and the
environment in the southwestern United States and many other areas around the world. Enzyme induced
carbonate precipitation (EICP) is a biogeotechnical process that offers the promise of increased wind
erosion resistance of soil at a lower cost and with lower environmental impact than alternative
technologies. Laboratory testing will be conducted using a “vortex generator” (a device that generates
“dust devils” of varying intensity) to quantify the relationship between wind erosion resistance and the
level of EICP treatment for typical soils that are susceptible to wind erosion.

Suggested Background/Interests: geotechnical engineering, wind erosion, fugitive dust control, soil
improvement

Principal Investigator: Dr. Ed Kavazanjian

Project ASU-2: Enzyme Induced Carbonate Precipitation for Soil Improvement

Description: Enzyme induced carbonate precipitation (EICP) is a biogeotechnical process that provides an
alternative to conventional Portland cement for soil improvement. In EICP, calcium carbonate is
precipitated from a chemical solution to cement soil particles together, increasing the strength and
stiffness of the soil. The effectiveness of EICP varies from soil to soil, and the reasons behind this variability
is unknown. Specimens of soil from different sources will be treated using EICP and subject to laboratory
strength testing as part of the effort to identify the source(s) of and quantify the variability in EICP
effectiveness.

Suggested Background/Interests: Geotechnical engineering, soil cementation chemistry/geochemistry,
and ground improvement

Principal Investigator: Dr. Ed Kavazanjian

Project ASU-3: “Breaking new ground” by Bio-inspired self-burrowing robots

Description: This project is to study the burrowing mechanisms of living organisms and to design,
prototype, and evaluate bio-inspired self-burrowing robots. Many burrowing organisms inhabit a range
of substrata. They live, sense, locomote and communicate underground and thus are perfect biological
role models of active self-burrowing robots. Common features of underground locomotion by natural
organisms include self-motility and high efficiency, which are achieved by controlling the kinematics and
shape of different body parts. By coordinating the movement of different parts of the body, anchorage
and thrust can be achieved (often alternatively) to enable motility, so external reaction systems are not
needed; at the same time, the changing body shape manipulates the surrounding soil to improve the
effectiveness and efficiency of locomotion. In this project, the REU student will work with the Pl and the
student mentors to create and evaluate prototypes of bio-inspired self-burrowing robots with tools
including 3D printing technologies, autonomous controls and soil chamber testing.

Suggested background/interests: robotics, electronics, soil mechanics, rapid prototyping, control
Principle investigator: Dr. Julian Tao





Project ASU-4: Bio-inspired underground communication

Description: This project is an extension to the self-burrowing robot project. The goal of this research is
to explore innovative underground sensing and communication technologies inspired by subterranean
mammals. It is known that many subterranean mammals generate and respond to seismic vibrations
and rely on vibrations for underground communication. In this research, we will explore the feasibility of
encoding and decoding seismic waves for underground data transmission. By integrating sensing and
communication capabilities to the self-burrowing robots, it is envisioned to build an underground
wireless sensing network (WSN). The specific tasks include: 1) integrating sensing and communication
units to the existing soft burrowing robot; 2) evaluating the data-carrying capabilities of seismic signals
in different soils based on an array of modulation strategies; 3) improving effectiveness and efficiency of
the signal modulation methods.

Suggested background/interests: robotics, signal processing, wireless network, non-destructive testing
Principle investigator: Dr. Julian Tao

Project ASU-5: Microbial Metabolic Exploration (MME)

Description: Heavy metals are chemical elements that are toxic or poisonous at low concentrations (e.g.,
mercury, cadmium, arsenic, chromium and lead). Although these are natural components of earth’s crust,
increased concentration of these toxic elements in soil and groundwater is due to anthropogenic
activities. Heavy metals can never be degraded or destroyed. However, microbes can be oxidize or reduce
them and this will change their toxicity and mobility in the subsurface. Every heavy metal poses different
levels of toxicity in different oxidation states. Microorganisms can potentially tolerate high concentrations
of these heavy metals and thus oxidize/reduce them to less toxic/non-toxic forms. This project seeks to
explore, discover and develop novel microbial cultures that can be used for detoxification and
immobilization of heavy metals in soils. Chromium is a key candidate for this project. Chromiun is
primarily used in alloys, pigments for paints, leather tanning and wood preservation. The oxidized form of
chromium, Cr (V1) is a known carcinogen and highly soluble in water, thus very mobile in the subsurface,
while the reduced stable form of chromium, Cr (lll) is at least 1000 times less toxic and is insoluble in water
(immobile in subsurface). Cr (VI) reduction to Cr (lll) can be done by certain microorganisms. However,
only few microorganisms are known to tolerate high concentrations of Cr (VI). The main goal of this project
is to find and develop microbial cultures capable of tolerating high concentration of Cr (VI) and reduce it
to Cr (lll). For this purpose, chromium enrichment cultures will be developed and the microbes of interest
will be isolated and characterized. These microbes can be used for in situ bioremediation of Cr (VI)
compounds in the subsurface.

Suggested Background/Interests: environmental engineering, chemistry, microbiology

Principle Investigator: Dr. Rosa Krajmalnik-Brown







Check out the updated Career Resource Manual PDF, which includes samples of
resumes, cover letters, information on interviewing, job search strategies and more

e Schedule a 30-minute appointment with a career advisor on Handshake for more in-
depth discussions of the fair

Lastly, if you are searching for a fantastic on-campus job for next academic year, consider
applying to work at the ICC as a peer advisor (flyer below)! If you have more questions about
the career fair or the services we offer, feel free to stop by the second floor of South Hall, or
email us at iccengr@ucdavis.edu. We wish you the best of luck with your academics and
career development, and we hope to see you at the ICC!
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ATTEND AN INFORMATION SESSION:
JANUARY 15, 12-1PM, SOUTH HALL 229

View the job posting on Handshake Job ID: $5343055

2020 Diversity in STEM Conference — LAST DAY TO REGISTER

What is the 2020 Diversity in STEM Conference?
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e An annual conference hosted by the Diversity in STEM Committee that provides a
networking lunch with professionals and Professors, two different tracks
(Professional and Graduate) of workshops on either professional development or
graduate school, and a career fair!

Date: Saturday, January 25th, 2020 | Time: 10:00am-5:30pm | Location: ARC Ballroom A &
B
Purpose of Conference:

e To honor the progress that has been made towards diversity and inclusion on campus,
in the industry, and beyond.
Mission of Conference.

e To bring together marginalized students, industry representatives, and faculty members
to cultivate community, enhance professional and personal skills, and to continue a
dialogue around overcoming the barriers impacting marginalized individuals in
STEM.
Some companies attending: Google, Sandia National Lab., Pepsico, Land O’ Lakes, Northrop
Grumman, Environmental Sciences Associates, Chevron, BioMarin, SMUD, US Army Corps
of Engineers, and more which you can see on the registration page!

For more information and to register: http://bit.lv/2020DISC
Last day to register: Monday, January 13th, 2020
Note: You do not have to attend the whole conference.

Free drop-in tutoring for Winter 2020:

Mondays 6-8 pm Hart 1150

Wednesdays 8-10 pm Kemper 1127

Please check the Davis TBP website for updates

Note: On 1/13 ONLY tutoring will be in Kemper 1127 from 8-10 pm,
all other Monday tutoring will be in Hart as listed above

Tau Beta Pi (the national engineering honors society) holds weekly tutoring sessions hosted by
some of the top engineering students at UC Davis. You are invited to attend these free drop-in
tutoring sessions held weekly by our members. Tutoring sessions for Winter 2020 will be on
Mondays from 6-8 in Hart 1150 and Wednesdays from 8-10 in Kemper 1127.

Deadline for registration (universities): Friday 30 August 2019
Deadline for video submissions: Friday 14 February 2020
Judging to take place: 17 February — 6 March 2020
Winners to be announced: Week of 9 March 2020

The challenge question is as follows:

How can universities help individuals gain a broader perspective on the long-term impact
and consequences of their day-to-day actions on people, society and the environment? What
types of jobs will an environmentally-sensitive economy need, and what is the best way to
prepare students for them?


http://bit.ly/2020DISC

This competition is multidisciplinary and open to students from all fields of study so circulate
it widely! Information can be found in the attached Challenge Handbook and videos of last
year's winning entries can be found here.

Videos can be sent via the submission form; if the file is too large to attach - indicate this on
the form and videos can be sent directly to me via WeTransfer.

UC Pavement Research Center

The UC Pavement Research Center (UCPRC) has undergraduate student staff positions
available beginning winter 2020 and extending through summer 2020. If you are interested,
please see the attached flyer for more information.

Make A Difference Abroad — Blum Center Grants

Want to travel the world and make an impact? The Blum Center will help you!

The UC Davis Blum Center - part of the Global Learning Hub (Global Affairs) jointly with
the College of Agricultural and Environmental Sciences, College of Biological Sciences,
College of Engineering and College of Letters and Science offers funding opportunities
aimed at poverty alleviation in afflicted communities:

Undergraduate Poverty Alleviation Through Action Grant (PATA): offers up

to $2,500 for students to pursue fieldwork/research abroad or domestically on poverty
alleviation, inequality, and topics related to global development.

Click here or see the attached flyer for more information.

Deadline: March 15, 2020 (you must partner with an international organization, so we
recommend you start working on your proposal soon. Contact: blumcenter@ucdavis.edu for
support).

Summer Research Opportunity — Center of Bio-Mediated & Bio-

Inspired Geotechnics

The Center for Bio-mediated and Bio-inspired Geotechnics (CBBG) invites
undergraduate students to apply for our summer REU program. The program includes:
9 —week biogeotechnics research experience at one of four partner institutions: UC
Davis, Georgia Tech, New Mexico State University or Arizona State University
Professional development workshops and seminars
Three-day end-of-program symposium at UC Davis
$500 per week stipend
Airfare and lodging
Participation in the poster session at CBBG mid-year meeting in April 2021
(funding for travel and lodging provided)

Applications are submitted through the REU common application (https:/www.nsfreu.org/).
You will need to create an account first. Select “CBBG REU” as one of the programs to which
you are applying. One question will ask students to select which projects (from the attached
list) that they would like to work on. More information about the CBBG REU can be found at

https://cbbg.engineering.asu.edu/education/research-experience-for-undergraduates/ and on
the attached flyers.

Bit Project
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Bit Project is incredibly excited to announce our Winter Quarter Info Session Event. Bit
Project, a student-run organization that integrates hands-on STEM education into K-12th
grade classes.

Meet their team, get some food and drinks, and learn about the opportunities they have to offer
this year - including board position, volunteering events, and involvement in exciting
collaborations with Industry.

Bit Project is a proud STEM outreach organization at UC Davis that aims to make education
more accessible to all students.

Our efforts are supported by various incredible faculty advisors from departments including
CS, ECE, BioSci, and Education as well as industry partners. Please see the attached flyer for
more information on their Winter Quarter Info Session Event.

Macey Miyahara
Civil Engineering Undergraduate Peer Advisor

civiladvising@ucdavis.edu
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