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1. Background and Introduction

The concept of Accelerated Bridge Construction (ABC) using precast and prefabricated bridge
elements are gaining popularity among transportation agencies primarily to minimize traffic
delays and costs. Some other benefits associated with the ABC techniques are reduced on-site
construction time, reduced impact on mobility, better work zone safety and improved quality.
This project has two components. The first component involves performance evaluation of
three existing ABC projects. These projects will be selected in cooperation with the Oklahoma
Department of Transportation and the ABC-UTC leadership at the Florida International
University. The second component involves outreach (summer camp) and center operation.

2. Problem Statement

The first component of this project will involve performance assessment of two existing
ABC structures. Unlike many UTCs, the ABC-UTC at Florida International University (FIU)
develops projects with inputs from the stakeholders and leadership in professional organizations
such as AASHTO and TRB. Some ABC-UTC projects are pursued by each partner institution,
which addresses differences in materials, designs, construction, and maintenance practices.
Assessment of conditions of ABC projects is one such project where each partner institution is
expected to evaluate at least two existing structures. Because the number of ABC projects in
Oklahoma is limited, it is possible that one or both ABC projects evaluated in this study may be
in a neighboring state. Both selection and assessment of conditions will be done in cooperation
and collaboration with the Oklahoma Department of Transportation (ODOT) and the ABC-UTC
leadership.

The second component involves outreach and center operation. The Rawl Engineering
Practice Facility (REPF) at the OU Gallogly College of Engineering is a unique facility for
outreach. Thousands of potential engineering students (elementary through high school) are
exposed to various engineering disciplines each year through this facility. Two specific activities
are proposed: (a) develop a hands-on type activity in which potential engineering students will be
exposed to accelerated bridge construction; (b) organize an ABC-oriented summer camp. For the
first activity, the specifics will be identified in collaboration with the ABC-UTC leadership and
the REPF outreach coordinator. New outreach activities in REPF are generally developed by
SEED scholars. The ABC-UTC Associate Director will work closely with the REPF outreach
coordinator to identify a SEED scholar for this purpose. OU Gallogly College of Engineering
(GCoE) organizes several summer camps each year. In part (b), we propose to organize a
Summer Camp this coming summer. We intended to organize a summer camp this year (2018),
but we did not have enough lead time. This time we plan to allocate enough lead time and work
with the GCoE staff to ensure success. We will work closely with the ABC-UTC leadership to
develop specific elements of the program and participation. The center operation includes
attending of annual progress review meeting, submitting progress reports, and responding to
requests for information in a timely manner. Organizing periodic workshops and seminars are
part of workforce development. A portion of the budget will be used for these activities as well.

3. Research Approach and Methods
Assessing conditions of existing ABC structures is considered an important goal of the
ABC-UTC. Assessment of conditions of existing ABC structures provides useful data for



improvements in designs, constructions, and maintenance. Therefore, this element of the
proposed project is considered important to achieving overall objectives of Year 2 projects.

In addition to research, outreach and workforce development are important elements of the
success of a University Transportation Center. It is expected that the activities proposed in these
areas will be benefit to ABC-UTC. A cost-effective and efficient operation of the ABC-UTC at
each partner institution is important to achieving the overall objectives of the ABC-UTC. The
proposed budget reflects a balance between research and other components, in an overall sense.

4. Description of Research Project Tasks

The following is a description of tasks carried out to date.

Task 1 — Identify and Assess three ABC Bridges
Proposed task description:

Three ABC bridges will be identified in collaboration with the Oklahoma Department of
Transportation and the ABC-UTC leadership at the FIU. An assessment plan will be developed
and executed. Priority will be given to ABC projects located in Oklahoma. The OU research
team will work with the other partner institutions to make sure a uniform assessment plan is
developed and executed.

Description of work performed up to this period:

We met with the Assistant Bridge Division Engineer, Walt Peters and identified two bridges in
the state of Oklahoma that meet the ABC criteria for this project. These consist of the following:

A. Slide-In Bridge Construction (SIBC) —Bridge over Cottonwood creek on state highway 51,
just west of SH-48. Installed in 2013. Appendix A shows the general plan and elevation. It
is a three span slide-in that replaces a six span bridge.

B. Prefabricated Bridge Elements and Systems (PBES) — Bridge over Keystone Lake
Spillway. Installed in 2014. Prefabricated panels transversely with Post Tensioning
Longitudinally

A third ABC bridge in Oklahoma, a slide-in rail road bridge built in 2018 at the Broadway
Extension and NW 50" street in Oklahoma City was determined to be a poor candidate. It is a
massive corten (weathering) steel truss bridge that has a design lifespan that suggests there will
be very little degradation since it was built.

We have contacted engineers in both Kansas and Texas to help select the third candidate bridge.

Preliminary inspection visits to both the Slide-In Bridge Construction (SIBC) —Bridge over
Cottonwood creek on state highway 51 and the Prefabricated Bridge Elements and Systems
(PBES) — Bridge over Keystone Lake Spillway, have been performed by the PI. Figures 1 and 2
were taken during the bridge inspections.



Figure A - Slide-In Bridge Construction (SIBC) —Bridgeover Cottonwood creek on state
highway 51, just west of SH-48.

Figure B - Prefabricated Bridge Elements and Systems (PBES) — Bridge over Keystone Lake
Spillway.



Task 2 — Outreach through REPF, Summer Camp, Seminars and Center Operation.
Proposed task description:

Two outreach activities are proposed: (a) develop a hands-on type activity in which potential
engineering students will be exposed to accelerated bridge construction; (b) organize an ABC-
oriented summer camp. The center operation includes attending of annual progress review
meeting, submitting progress reports, and responding to requests for information in a timely
manner. Organizing periodic workshops and seminars are part of workforce development. Funds
are allocated for these activities in Year 2. The workforce development activities will be pursued
in collaboration with the Southern Plains Transportation Center (SPTC).

Description of work performed up to this period:

During the reporting period, two events were organized: Summer Symposium and 2019
Oklahoma Transportation Research Day. Both of these events were co-sponsored by ABC-UTC
and Southern Plains Transportation Center. The 2019
Summer Symposium, held at the National Cowboy &
Western Heritage Museum on August 8 provided an
opportunity to students and faculty to present their
work and receive feedback from audience. Out of
four sessions, the first session in the afternoon was
focused on topics of particular interest to ABC-UTC.
The presentations at this included the following:
“Utilizing Nontraditional Supplementary
Cementitious Materials to Mitigate Calcium
Oxychloride Formation;” “Implementing Fiber-Reinforced, Self-Consolidating Concrete as A
Repair Material for AASHTO Prestressed Concrete Members;” and “Ultra-High Performance
Concrete for Bridge Joint Retrofit.” In addition to podium presentations, 15 poster presentations
were made at this event. Several poster presentations were related to topics of interest to ABC-
UTC. About 100 people attended this event. A copy of the program is included in Appendix A.

The second event, 2019 Oklahoma pr
Transportation Research Day, was held at the
REED Center in Oklahoma City on Tuesday,
Nov. 5 and attended by more than 200 people.
In addition to two keynote lectures, eight
podium presentations were made by researchers
and practitioners. Of these, three presentations
were closely related to ABC-UTC topics. Out
of 31 poster presentations made at this event, at
least half a dozen were related to ABC-UTC
topics.




During the reporting period, a SEED Scholar (Wes Harris, an architectural student) was recruited
to develop hands-on activities for students (different grade levels) visiting Rawl Engineering
Practice Facility at OU. The activities developed by the SEED Scholar are expected to be used
for outreach in spring 2020.

Task 3- Prepare Final Report
Proposed task description:

A final report will be prepared based on the outcome of the project. the final report will be
submitted to the ABC-UTC and other professionals for further review.

Description of work performed up to this period:
Not pursued during this reporting period.

5. Expected Results and Specific Deliverables

The deliverables of the first element constitute a short report documenting the conditions of
the ABC structures evaluated, along with illustrative photographs/sketches. The outcomes of the
outreach activities will be reported in progress reports. It will include such data as the number of
potential engineering students exposed to ABC-UTC and number of students attending the
summer camp. An anonymous survey of the summer camp may be conducted, and an overview
of response summarized.

6. Schedule

Progress of tasks in this project is shown in the table below.

Research Task

Task 1a — identify ABC
structures

Task 1b — Assess ABC
structures

Task 2 — Outreach
through REPF Summer
Camp, workshops /
seminars and center
operation

Task 7- Prepare Final
Report

.l Work Performed Work to be Performed




Appendix A



2019 Summer Symposium Agenda

August 8, 2019

National Cowboy & Western Heritage Museum
Five hours PDH including poster session

8:30 am - 9:00 am Breakfast and Poster Setup

9:00 am - 9:15 am Welcome and Introduction of Attendees

Rick Johnson, Oklahoma Department of
Transportation

Royce Floyd, The University of Oklahoma

Joshua Q. Li, Oklahoma State University
Session 1: Asphalt Materials and Pavements

9:15 am - 10:30 am Moderator: Rick Johnson
Oklahoma Department of Transportation

“Evaluation of Moisture-Induced Damage Potential of Asphalt Mixes Using Performance-
based Laboratory Tests”, Syed Ashik Ali, Rouzbeh Ghabchi, Musharraf Zaman,
Mohammad Ashiqur Rahman, and Shivani Rani, The University of Oklahoma.

“Peridynamics-based Simulation for Semi-Circular Bending (SCB) Fracture Test”, Wenyao
Liu, Joshua Q. Li. Kezhen Yan, Kelvin Wang, and Shu Yang, Oklahoma State University.

“Evaluation of Cracking Resistance of Warm Mix Asphalt (WMA) Containing RAP”,
Mohammad Ashiqur Rahman, Musharraf Zaman, Rouzbeh Ghabchi, Syed Ashik Ali, Amir
Arshadi, and Manik Barman, The University of Oklahoma.

“Prep-ME: Data Preparation and Analysis for the AASHTO Pavement ME Design”, Joshua
Q. Li, Yue Fei, and Kelvin Wang, Oklahoma State University.

10:30 am-11:00 am Break and Poster Viewing
Session 2: Transportation, Geotech and Roadway Safety

11:00 am - 12:00 pm Moderator: Scott Harvey
The University of Oklahoma

“Some Interesting Findings from Geotechnical and Pavement Engineering Research in
Idaho”, Deb Mishra, Oklahoma State University.
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Session 3: Concrete Materials

1:15 pm - 2:30 pm Moderator: David Ooten

Oklahoma Department of Transportation

“Utilizing Nontraditional Supplementary Cementitious Materials to Mitigate Calcium
Oxychloride Formation”, Casey Jones, Fatoumata Traore, Sivakumar Ramanathan,
Prannoy Suraneni, and Micah Hale, The University of Arkansas.

“Implementing Fiber-Reinforced, Self-Consolidating Concrete as A Repair Material for
AASHTO Prestressed Concrete Members”, Jake Choate and Jeffery Volz, The University of
Oklahoma.

“Concrete Degradation Due to Moisture, Low and High Temperature Cycling”, Julie Ann
Hartell and Hang Zeng. Oklahoma State University.

“Ultra-High Performance Concrete for Bridge Joint Retrofit”, Stephen Roswurm, Connor
Casey, Raina Coleman, Chandler Funderburg, Jeffery Volz, and Royce Floyd, The University
of Oklahoma.

2:30 pm - 2:45 pm Break
Session 4: Water Infrastructure and Erosion Control

2:45 pm - 3:45 pm Moderator: Deb Mishra

Oklahoma State University

“Development of Multiaxial Fatigue Retrofits for Waterway Lock Gate Components”,
Logan Verkamp and Gary S. Prinz, The University of Arkansas.

“Development of Enhanced Safety Performance Function on Statewide Highway Network
in Oklahoma”, Wenying Yu and Joshua Q. Li, Oklahoma State University.

“Water Quality Effects of Erosion and Sediment Control on Construction Sites”, Maryam
Ahmadvand and David Lampert, Oklahoma State University.

“Evaluation of Grip Tester — A Continuous Friction Measurement Equipment (CFME)”,
Wenying Yu, Wenyao Liu, Rebecca Mayorga, Joshua Q. Li, and Kelvin Wang, Oklahoma
State University.

“Application of Intelligent Compaction in Monitoring Construction Quality”, Andrew
Elaryan, Blake Gerard, Sagar Ghos, and Mohammad Ashiqur Rahman, The University of

Oklahoma.

12:00 pm—-1:15 pm Lunch and Poster Viewing

3:45 pm - 4:00 pm Closing Remarks
David Ooten

Oklahoma Department of Transportation




Poster Session:

“Use of Intelligent Compaction Analyzer as a Quality Control Tool for Asphalt Pavement
Construction- A Case Study”, Sagar Ghos, Andrew Elaryan, Md. Ashiqur Rahman,
Musharraf Zaman, and Syed Ashik Ali, The University of Oklahoma

“Accelerated Bridge Construction using Large-Block GRS Abutments”, Ridvan Doger,
Kianoosh Hatami, Shannon Sheffert, Tom Simpson, Jerome Boutin, and Stephen Schnabel,
The University of Oklahoma.

“Performance Monitoring of GRS Bridges in Oklahoma”, Kianoosh Hatami, Gregory S.
Garland, Tom Simpson, Kirby Falcon, Stephen Schnabel, and Luis Pena, The University of
Oklahoma.

“Use of Sensor-Enabled Geosynthetics (SEG) for Performance Monitoring of GRS Bridge
Abutments and MSE Walls”, Kianoosh Hatami, Kazunori Matsuura, and Alyssa Weishaar,
The University of Oklahoma.

“Development of ABC-UTC Non-Proprietary UHPC”, Cole Walker, Yana Dyachkova,
Stephen Roswurm, Trevor Looney, leffery Volz, Musharraf Zaman, and Royce Floyd, The
University of Oklahoma.

“Peridynamics-Based Simulation for Semi-Circular Bending (SCB) Fracture Test”, Wenyao
LIV, Joshua Q. Li. Kezhen Yan, Kelvin Wang, and Shu Yang, Oklahoma State University.

“Random Forests for Pavement Friction Assessment at Macro- and Micro-Texture Scales”,
Wenying Yu, Joshua Q. Li, and Guangwei Yang, Oklahoma State University.

“Relationships between Compressive and Flexural Strengths of Normal Strength
Concrete”, Richard Campos, Matias Mendez Larrain, Zaman Musharraf, and Victor
Pozadas, Roca Engineering Inc.

“Application of a PWL Specification from a BMD of Asphalt Mixtures”, Elvis Castillo, and
Kevin D. Hall, The University of Arkansas.

“Effect of Aging Protocols on the Discrimination Potential of a Cracking Test in Asphalt
Mixtures”, Emily Sherrill, Kevin D. Hall, Elvis Castillo, and Nathan Parnell, The University of
Arkansas.

“Compressive Strength Reduction in cement paste exposed to calcium chloride”,
Fatoumata Traore, Casey Jones, Sivakumar Ramanthan, Prannoy Suraneni, and W. Micah
Hale, The University of Arkansas.

“Graphene Coated Geotextiles”, Alyssa Weishaar, Kianoosh Hatami, and Kazunori
Matsuura, The University of Oklahoma.

“Using CSA Cement to Repair Waterway Transportation Structures”, Anazaria Ortega and
Cameron Murray, The University of Arkansas.

“Information About the Oklahoma Transportation Library”, Michael Molina and Blake
Gerard, The University of Oklahoma.

“Use of Intelligent Compaction Analyzer (ICA) as Quality Control Tool for Asphalt
Pavement Construction: A Case Study”, Sagar Ghos, Andrew Elaryan, Mohammad Ashiqur
Rahman, Musharraf Zaman, and Syed A. Ali, The University of Oklahoma.
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