~& =B PDH-Pro.com
PDH-PRO

Bridge Design - Concrete Bent Caps

Course Number: CE-02-409
PDH: 9

Approved for: AK, AL, AR, DE, FL, GA, IA, ID, IL, IN, KS,
KY, LA, MD, ME, MI, MN, MO, MS, MT, NC, ND, NE, NH, NJ,
NM, NV, NY, OH, OK, OR, PA, SC, SD, TN, TX, UT, VA, VT,
WI, WV, and WY

State Board Approvals

Florida Provider # 0009553 License #868

Indiana Continuing Education Provider #CE21800088

Maryland Approved Provider of Continuing Professional Competency
New Jersey Professional Competency Approval #24GP00025600
North Carolina Approved Sponsor #S-0695

NYSED Sponsor #274

How Our Written Courses Work

This document is the course text. You may review this material at your leisure
before or after you purchase the course.

After the course has been purchased, review the technical material and then
complete the quiz at your convenience.

A Certificate of Completion is available once you pass the exam (70% or greater).
If a passing grade is not obtained, you may take the quiz as many times as
necessary until a passing grade is obtained).

If you have any questions or technical difficulties, please call (508) 298-4787 or
email us at admin@PDH Pro.com.

PDH-PRO

Continuing Education for Enginaers

396 Washington Street, Suite 159, Wellesley, MA 02481
Telephone — (508) 298-4787 www.PDH-Pro.com




.

Bridge Design - Concrete Bent Caps

Module 12: Concrete Bent Caps

Learning Objectives
By the end of this section, you will be able to:

¢ Identify the structural characteristics and applications of drop, integral, and inverted tee bent
caps.

e Calculate factored moments, shear resistance, and reinforcement requirements using LRFD
methodology and California Amendments.

e Evaluate specific detailing requirements for seismic resiliency, construction-stage stability
(falsework settlement), and crack control.

Executive Summary: Concrete bent caps are critical intermediate supports that transfer superstructure
loads to the foundation. This chapter provides a comprehensive framework for their design, covering
load distribution, flexural and shear analysis via Modified Compression Field Theory, and the transition
between conventional and deep beam behavior. Successful implementation requires rigorous attention
to reinforcement detailing—particularly for integral construction and seismic demand—to ensure long-
term structural integrity.

Introduction

A bent consisting of columns and a bent cap beam is an intermediate support between bridge spans that
transfers and resists vertical loads and lateral loads such as earthquake and wind from the
superstructure to the foundation. The bent cap beam supports the longitudinal girders and transfers the
loads to the bent columns. Concrete bent cap beams may be cast-in-place or precast and may be either
conventionally reinforced or prestressed.
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Note: Deck and Soffit Slab
not shown

Figure 12.1-1. A Typical Integral Concrete Bent
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Bents can be classified as a single-column, a two-column, or a multicolumn bent as shown in Figure 12.1-
2.

N

Single-column bent

Two-column bent
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Figure 12.1-2. Typical Bents

Types of Bent Caps

The main types of bent caps are:
e Drop bent cap
¢ Integral bent cap
¢ Inverted tee cap

These may be configured in conventional bent types or unusual configurations like "C" bents and
outrigger bents, and may possess asymmetric column configurations.

Drop Bent Cap

A drop bent cap supports the superstructure girders directly on its top. This type is generally used with
precast concrete or steel girders.
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Figure 12.1-3. Overview of Drop Bent Cap

Drop bent caps may utilize different connection types to the superstructure diaphragm:

e Fixed
e Pinned
e Isolated
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Figure 12.1-4. Drop Cap with Pinned Connection
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Figure 12.1-5. Drop Cap with Isolated Connection

Expanded polystyrene
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Figure 12.1-6. Drop Cap with Fixed Connection

Integral Bent Cap
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Cast monolithically with the superstructure girders, an integral bent cap typically shares the same depth
as the superstructure. This is standard in cast-in-place concrete box girder construction, where girder

loads are transmitted as point loads along the cap's length.
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