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• In order to execute a project, the designer needs three major 
items

2

Project Design Development Needs

Design 
Specifications

Construction 
Specifications

Construction 
Details

Design 
Development

Resources exist to cover 
all three of these items 
for substructure design
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2018
AASHTO LRFD Guide Specifications for 
Accelerated Bridge Construction

• Many substructure connection details are included
• UHPC
• Pocket & Socket Connections
• Lapped bar reinforced connections

• Includes Seismic Provisions
• For more information:

• Refer to previous FIU ABC UTC Webinars
• Search NCHRP Projects
• Locate Project 12-102A Website

• Detailed training modules are available
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Specification Overview

• Guide Specification Contents
6. Construction Introduction
7. Temporary Works
8. Fabrication and Assembly Planning
9. Layout and Tolerances
10. Concrete Structures
11. Steel Structures
12. Geosynthetic Reinforced Soil / Integrated 

Bridge System

1. Design Introduction
2. General Design Provisions
3. Design of Prefabricated Elements
4. Detailing Requirements
5. Durability of ABC Technologies
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Design 
Specifications

Design 
Development

Construction 
Specifications
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Emulation Design Theory

Design precast substructures to “Emulate” Cast-
in-place concrete

• This is the basis for virtually all of the AASHTO LRFD 
Guide Specifications for ABC

• The only differences are the connections
• Construction Joints              Precast Connections

• If an emulation approach is used:
• The design of the substructure is the same as cast-in-place 

construction
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• Includes detailing for all substructure 
types

• Based on the AASHTO LRFD Guide 
Specifications for ABC

• Includes Seismic Details
• Published May 13, 2022
• Available at: WWW.PCINE.ORG
• Let’s take a look
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2022 PCI NE Substructure Guide

Construction 
Details
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http://www.pcine.org/
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Connection Nomenclature
G = Grouted Coupler
P = Pocket Connection
S = Socket Connection
RC = Reinforced Concrete
K = Key Joint

Example Connection:
PCINE offers 4 
potential options for 
this connection
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Cantilever Abutments
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Route 1 Bridge over Route 236
Kittery, Maine
Courtesy of Maine DOT
Precast Wall Cap Concept
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Route 202NB over B&M Railroad
Holyoke, MA

MassDOT Project 603735

Design of Grouted Bar Coupler Connections

Couplers have a minor impact on the 
design
– Coupler Designs

• The diameter of the coupler is larger than the bar
• In order to maintain cover over the coupler, the designer 

needs to move the rebar cage for design
• This has a minor impact on the section capacity
• May require larger bars

– This is covered in the ABC Guide Spec
– See NCHRP Project 12-102A Training 

Module 2 for sample calculations
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Seismic Detail
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Design of Pocket Connections
• This connection requires a detailed design 

procedure.
• The 2018 AASHTO LRFD Guide 

Specifications have detailed provisions.
• See NCHRP Project 12-102A Training 

Module 2 for sample calculations
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Seismic Detail
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Design of PT Duct Pocket Connection

• This connection requires a detailed 
design procedure.

• The 2018 AASHTO LRFD Guide 
Specifications have provisions.
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Route 1 Bridge over Route 236
Kittery, Maine, Courtesy of Maine DOT
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Seismic Detail
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Route 1 Bridge over Route 236
Kittery, Maine, Courtesy of Maine DOT
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Mountain Road over Hartwell Brook
Charlemont, MA

MassDOT Project 603704Po
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FHWA Highways for LIFE
Washington State DOTPo
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Seismic Detail
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FHWA Highways for LIFE
Washington State DOT
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Design of Socket Connections

89

• This connection requires a detailed 
design procedure.

• The 2018 AASHTO LRFD Guide 
Specifications have detailed provisions.

• See NCHRP Project 12-102A Training 
Module 2 for sample calculations
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Conclusions
• Designers have all the tools 

required to execute an ABC 
Substructure design
• AASHTO LRFD Guide Specifications 

for ABC
• Design Specifications
• Construction Specifications

• PCI Northeast Guidelines for Precast 
Substructures used in ABC
• Design Details

• With these resources, you can 
develop a design for all common 
substructure types
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Design 
Specifications

Construction 
Specifications

Construction 
Details
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