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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
(PI’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.



Problem Statement for RFP 2025-03

Title
Improvement of Capacity Models in the Caltrans Risk-Based Seismic Design (CT-RBSD)
Procedure

Objective

Expand the Caltrans Risk-Based Seismic Design (CT-RBSD) procedure by incorporating
additional testing data for circular rebar cages and new data for rectangular and interlocking
rebar cages, to improve the accuracy of seismic performance predictions and support decision-
making.

Following are the main objectives of this study:

▪ Collect and integrate additional testing data for circular rebar cages to refine existing
CT-RBSD capacity models.

▪ Incorporate testing data to establish capacity models for rectangular and interlocking
rebar cage columns into the CT-RBSD procedure.

▪ Develop and validate updated capacity models for all rebar cage types to enhance the
accuracy of seismic performance predictions.

▪ Revise and update design guidelines and performance metrics to reflect these
improvements.

Background

The Caltrans Risk-Based Seismic Design (CT-RBSD) procedure utilizes Performance-Based
Earthquake Engineering (PBEE) principles to probabilistically assess the seismic
performance of bridge columns, with an emphasis on circular rebar cages.

The procedure is grounded in the damage state classifications developed by Vosooghi and
Saiidi (2010), which identify six primary damage states (DS1 to DS6) based on damage
observed in the plastic regions of columns.

Building on this, Saini and Saiidi (2014) developed Cumulative Density Functions (CDFs)
for these damage states, using the Damage Index (DI) as the engineering demand parameter.
The CDFs were derived from 32 column tests at the University of Nevada Reno (UNR) and
the PEER Center at the University of California, Berkeley. These CDFs have since served as
Capacity Models for various damage states in circular columns.

Since the initial studies, there may have been additional testing and data collection on
circular rebar cages that could be used to refine these models. Additionally, modern bridge
designs often incorporate rectangular and interlocking rebar cages, which are not adequately
represented in the current CT-RBSD models. This gap limits the procedure's applicability



and accuracy for non-circular column designs, potentially impacting the reliability of seismic
performance assessments.

To address these issues, it is crucial to gather and incorporate recent data for circular rebar
cages, and to expand the capacity models to include rectangular and interlocking
configurations. These improvements will ensure the CT-RBSD procedure provides more
comprehensive and reliable predictions for a wide range of bridge column designs.

Requirements

The research will proceed through several tasks:

Task 1 - Data Collection and Review: Conduct a systematic literature review and compile
recent testing data on bridge columns with circular rebar cages that have emerged since the
2010 studies. Data sources will include peer-reviewed publications and laboratory test results
from universities and research centers.

Task 2 – Review of Caltrans Bridge Inventory: Because bridge bent information is not
publicly available and is generally absent from state or national inventories, it is critical to
collect information on representative Caltrans bridges that reflect current Caltrans design
practice. This task will document the most relevant features of bridge columns in single- or
multi-column bents, including their shapes, geometry, constitutive materials, and
confinement details. The resulting dataset will ensure that the research outcomes provide
maximum value to Caltrans bridge designers.

Task 3 - Experimental Testing: Perform new laboratory tests on rectangular and interlocking
rebar cage columns to obtain relevant seismic performance data. Many past studies utilized
quasi-static cyclic loading to simulate earthquakes. However, the dynamic nature of
earthquakes could affect column behavior due to strain rate effects and loading pattern.
Furthermore, reports from past studies did not typically document different damage states
and data (such as internal strains, drifts, residual drifts, etc.) associated with each damage
state. Under this task conduct shake table tests of column models and document apparent
damage, drifts, residual drifts, and internal strains across different levels of simulated
earthquake intensities.

Test 4 – Define quantitative damage States for each RC Column Shape: Current definitions
of damage states are mostly qualitative and subjective. Building on prior work at the
University of Nevada, Reno, together with the review of past experimental works (Task 1),
the damage state definitions will be updated to be specific and measurable.

Task 5 - Model Development: Integrate both the new circular column data and the
rectangular/interlocking column data into the updated CT-RBSD capacity models. The study
will also establish a quantitative relationship between damage states and global response
parameters such as drifts using all the past and new test data.



Task 6 - Validation and Integration: Validate the updated models through simulations and
incorporate the refined models and guidelines into the CT-RBSD framework.

Task 7 – Prepare draft final project report describing all aspects of the project, submit to
Caltrans for review and comments, and finalize and resubmit after revisions.

Project Duration: 36 months (starting from 6/1/26)

Maximum Budget: $890,000 (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.

2. 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.

3. 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.

4. 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>_<RFP2025-03>_<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.


