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Overview of the PEER-Bridge Program

The PEER-Bridge Research Program is a streamlined framework that builds upon the long-
standing Caltrans bridge research program.

Project topics are selected by Caltrans in consultation with PEER Headquarters. PEER
administers a request-for-proposal (RFP) for each of these topics. Caltrans and PEER will jointly
review the submitted proposals and decide on final selection(s). Selected proposals will be
executed as Task Order agreements (project-specific agreements under a master contract
between Caltrans and PEER), and PEER will issue a subaward to the Principal Investigator’s
(PT’s) university.

In accordance with funding agency requirements, for this RFP, only public universities are
eligible to submit proposals. That is, the PI must be affiliated with one of the following
universities: UC Berkeley, UC Davis, UC Irvine, UC Los Angeles, UC San Diego, Oregon State
University, University of Nevada — Reno, and University of Washington. The Co-PI’s or
collaborators may be from any public or private institution. Cost for private institutions cannot
exceed $50,000 per proposal.

Headquarters at: University of California, Berkeley, 325 Davis Hall, Berkeley, CA 94720-1792
Phone: (510) 642-3437 - Fax: (510) 642-1655 - http://peer.berkeley.edu - peer_center@berkeley.edu



Problem Statement for RFP 2025-04
Title
Seismic Performance Assessment and Optimization of Accelerated Bridge Construction (ABC)
Column Connections

Objective

This research will provide experimentally validated design recommendations, enabling Caltrans
to deploy safer, more economical, and more constructible Accelerated Bridge Construction (ABC)
connections for critical transportation infrastructure.

The primary objective of this research is to develop and experimentally validate seismic detailing
requirements for ABC column connections through shake table tests. This effort will integrate
lessons learned from prior experimental studies and field applications, advanced numerical
simulations, and new shake table experiments that consider the effects of vertical earthquake
components. The specific objectives are to:

e Evaluate the seismic performance of state-of-the-art ABC column connections under
simultaneous horizontal and vertical components of ground motions.

e Numerically investigate and experimentally validate alternative connection solutions that
enhance constructability while ensuring robust seismic performance under horizontal and
vertical ground motions.

e Develop new or modified ABC connection design specifications and recommendations
for Caltrans adoption, facilitating safer, more economical, and expedient bridge designs.

Background

The proposed research is essentially a continuation of past work and is expected to directly build
upon the findings of several completed Caltrans-supported ABC projects, which included testing
of large-scale concrete bridge columns, piers, and full bridge systems at the University of Nevada,
Reno (UNR) [1-8]. These experimental studies, along with complementary computer simulations
on full bridge structures, provided critical insights into the performance of various ABC
connections under biaxial horizontal seismic loading [9-12]. However, a key knowledge gap
remains regarding the impact of vertical ground motions on bridges employing different types of
ABC connections.

Evidence from past earthquakes and related literature [13-14], as well as recent numerical studies
at UNR on bridges with and without ABC connections [15-16], indicated that vertical ground
motions can substantially increase demands on bridge structures. Therefore, there is a critical need
to expand upon the previous results to evaluate combined horizontal and vertical ground motion
effects, and to improve current ABC technology by addressing both seismic performance and
constructability challenges observed in field applications.

This proposed research is expected to leverage the extensive data from previous large-scale shake
table tests, integrate these results with advanced numerical simulations, and specifically assess the



seismic performance of ABC connections under three-component ground motions. Findings from
this work will inform the development of optimized ABC connections, which will then be
validated through new large-scale shake table experiments incorporating both horizontal and
vertical ground motions. The selection of connection types will be guided by prior evaluations and
conducted in consultation with Caltrans engineers to ensure that the proposed solutions directly
address field implementation challenges and enhance their applicability in practice.

Requirements

This research as a minimum shall include the following tasks:
e Literature Review, Industry Survey, and Data Synthesis

o Conduct a comprehensive literature review, synthesizing findings from the
previous Caltrans-funded studies [1-12] and other relevant studies on the effects
of vertical motions on ABC socket connections. The review will not only
summarize existing knowledge but also identify key gaps to be addressed in this
study.

o Design and execute a structured survey of state Departments of Transportation in
high seismic states (including California, Washington, Alaska, Nevada, and Utah)
to document field implementation experiences, constructability challenges, and
observed performance of different ABC connection types.

o Perform a detailed review and analysis of existing data from prior large-scale
shake table tests of ABC connections, with a focus on extracting quantitative
information related to column uplift forces and connection behavior under
simulated seismic loading.

e Advanced Numerical Modeling and Analysis

o Develop and calibrate advanced, high-fidelity numerical models of various ABC
connection types (e.g., socket, pocket, grouted ducts), building upon models and
findings from prior research. Employ these models to simulate seismic
performance under three-dimensional ground motions and investigate the
influence of key parameters such as grout properties and connection detailing.

o Based on insights gained from the industry survey and numerical modeling,
propose optimized seismic detailing for selected ABC connection types balancing
seismic performance, constructability, and cost-effectiveness.

e Experimental Validation and Shake Table Testing

o Design and conduct new large-scale shake table experiments on bridge column
specimens incorporating the optimized ABC connection details. These tests must
subject the specimens to combined horizontal and vertical ground motions to
validate the performance of the proposed connection detailing.

o Analyze the data from the new shake table tests to validate the numerical models
developed in earlier tasks and to refine the optimized connection details, ensuring



that the final recommendations are both technically sound and practically
applicable.

e Development of Design Recommendations and Final Reporting

o Develop new, validated design recommendations or propose targeted
modifications to existing Caltrans design specifications for ABC column
connections for consideration and potential adoption by Caltrans.

o Prepare a comprehensive final report documenting all research phases, including
objectives, methodologies, numerical and experimental findings, data collection,
analyses, and the resulting design recommendations.

Project Duration: 36 months (starting from 6/1/26)
Maximum Budget: $600,000 (including max of 35% overhead and indirect costs)
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Proposal Submission Instructions

1.

According to the Master Agreement between the funding agency and the University of
California, Berkeley, for this RFP, only public universities are eligible to submit proposals.
That is, the Principal Investigator (PI) must be affiliated with one of the following
universities: UC Berkeley, UC Davis, UC Irvine, UC Los Angeles, UC San Diego, Oregon
State University, University of Nevada — Reno, and University of Washington. The Co-PI’s
or collaborators may be from any public or private institution.

Description of the PEER-Bridge Research Program and other PEER-related programs
including active projects are available at https://peer.berkeley.edu/research/PEER-Bridge.
Proposals should be prepared using the form in the above site and should include five-page
project description, two-page biographical sketch of each key person and a one-page budget
(linked to an Excel Spreadsheet). A one-page budget justification can be included. At this
stage, the proposal need not be submitted via institution’s official sponsored project office.
Proposals should be uploaded at the above site before the submission deadline indicated in
the title of this document. A single PDF document may be uploaded with the filename in this
format: <PI’s last name> <RFP2025-04> <optional title less than 20 characters>.pdf.

Other Requirements

Investigators must commit to the following:

1. Working as part of the overall PEER-Bridge team, and sharing information, data, models,
outcomes and ideas needed for other projects,

2. Attending at least three meetings per each year of funding: the PEER Annual Meeting
(usually held in Spring), the PEER Researchers’ Workshop (usually held in August), and
a PEER-Bridge specific meeting in April or May,

3. Submitting a research highlight at the beginning of the project for distribution to the
PEER and Caltrans community,

4. Writing a PEER report at the end of the project (no later than 3 months after the
completion of the project),

5. Along with the PEER report, submitting a two-page high-level summary of the project
(“research nuggets”), that summarizes ‘Why’, ‘How’ and ‘“What’ of the project along
with ‘Who benefits’ (please refer to the research nuggets template in the above website),

6. In the case of two-year projects, submitting a detailed progress report at the end of the
first year, along with a plan for the second year, for review by PEER and Caltrans,

7. Making data available to Caltrans and PEER community in an open-source format at the
end of the project (allowing for reasonable journal publication requirements by the
research team), and

8. Acknowledging PEER and Caltrans in all oral presentations and written
papers/articles/reports on the project.

It is expected that proposing institutions will include indirect costs, as determined by the
institution and Caltrans. Final budgets with campus sponsored projects office approval can be
prepared after the initial selection of successful proposals and any negotiated agreement on the
scope and preliminary one-page budget.



