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The National Concrete Bridge Council

• Is dedicated to promoting quality in concrete bridge industry 
• Disseminates information on design, construction and condition 

of concrete bridges
• Communicates with federal, state DOTs, city and county public 

works, and consultants
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NCBC 2025 Webinar Series 

**Thursday May 22, 2025: Resilience of Post-
Tensioned Box Girders
June 18, 2025: Steel Rebar vs GFRP: Why Steel Still 
Reigns Supreme for Reinforced Concrete 
July 23, 2025: Extending the Service Life of Concrete 
Using Lightweight Aggregates
August 20, 2025: Introducing Life-365 Service Life 
Model
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NCBC Resources

▪ ASPIRE, the concrete bridge 
magazine, since 2007

▪ Industry calendar
▪ Seminars and events
▪ HPC Bridge Views - a cooperative 

newsletter with FHWA, since 1999
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NCBC Resources

Resources for Concrete Bridge 
Design and Construction
Available from AASHTO  
https://store.transportation.org/Item
/PublicationDetail?ID=5250
for free download

A qr code on a white background

Description automatically generated

https://store.transportation.org/Item
https://store.transportation.org/Item/PublicationDetail?ID=5250
https://store.transportation.org/Item/PublicationDetail?ID=5250
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Industry Events 2025

April 28-May 2: PTI Certification Week, Salt Lake City
May 4-7: PTI Convention, Phoenix, AZ
May 31- June 6: AASHTO COB Meeting, Dallas
July 13-16: International Bridge Conference, Pittsburgh
Aug.19-20: CBEI Concrete Materials for Bridges, Austin
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NCBC is working with PCI to offer continuing education credits. 
PCI has met the standards and requirements of the Registered 

Continuing Education Program. Credit earned on completion of this 
program will be reported to RCEP at RCEP.net. A certificate of 

completion will be issued to each participant. As such, it does not 
include content that may be deemed or construed to be an approval or 

endorsement by the RCEP. 

Continuing Education
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Disclaimer 

NCBC assumes no liability for the use of the information presented 
and does not endorse products or manufacturers. Trademarks or 

considered essential to the objective of the material. They are 
included for informational purposes only and are not intended to 
reflect a preference, approval, or endorsement of any one product 
or entity.

The views and opinions expressed in this presentation are the 



John A. Corven, P.E.
Director of Complex Bridges
Hardesty & Hanover / Corven Engineering

BSCE – University of Florida (1978)
ME – University of Florida (1979)
Complex Bridges for 43 years
70 Major Bridges with $2B Construction Value
Current President of the ASBI
(American Segmental Bridge Institute)

Related Publications:

FDOT New Directions in Post-Tensioning (10 Volumes)
PCI Bridge Manual – Segmental Bridge Chapter 14
FHWA Tendon Installation and Grouting Manual
FHWA Post-Tensioned Box Girder Design Manual
FHWA/PCI Bridge Geometry Manual



www.nationalconcretebridge.org

Photo: HNTB, © Core-Visual as seen in ASPIRE Summer 2023.

Presentation



Precast Segmental Bridge Geometry



Contents

14.1 Introduction

14.2 Precast Segments

14.3 Segmental Bridge Construction Methods

14.4 Longitudinal Design

14.5 Transverse Analysis

14.6 Diaphragms, Anchor Blocks and Deviation Details

14.7 Precast Segmental Bridge Geometry

14.8 Cited References

14.9 PCI Journal Segmental Bridge Bibliography

FHWA/PCI Bridge Geometry Manual – Chapter 14



Contents

Chapter 1 Introduction

Chapter 2 Roadway Horizontal Geometry

Chapter 3 Roadway Vertical Geometry

Chapter 4 Roadway Superelevation

Chapter 5 Working with Horizontal Roadway Geometry

Chapter 6 Geometry of Straight Bridges

Chapter 7 Geometry of Curved Bridges

Chapter 8 Precast Segmental Bridge Geometry

Chapter 9 Curved Precast U-Girder Bridge Geometry

Appendix A Vector Geometry

Appendix B  Example Alignment Geometry

FHWA/PCI Bridge Geometry Manual



Chapter 2 - Horizontal Alignment
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Chapter 3 - Vertical Profile



Chapter 4 - Superelevation Variations



Appendix A – Vector Geometry
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Short-Line Match Casting



Segment Casting Machine Components



Short-Line Casting Cycoe



Balanced Cantilever Construction



Span-By-Span Construction



Design Activities

Work by Engineer of Record



1. Global Coordinate Geometry

2. Segment Dimensions

3. Tendon Geometry (External)

4. 3D Analytical Models

Design Activities

5. Bearing Details

6. Pier Heights & Details

7. Foundation Layouts

8. Drainage Details



3D Segment Geometric Definitions

Points

• Centerline

• Left and Right Control Points

• Left and Right Wing Tips



3D Segment Geometric Definitions

Requirements

• Centerline of segments points 

fall on the horizontal alignment 

and vertical profile

• Joints between segments 

follow the superelevation 

definition

• Specified chorded length of 

segments

• Piers maintain their stationing 

but include an offset



Construction Method Impact on Segment Geometry



Balanced Cantilever Construction

Span-By-SpanBalanced Cantilever



Balanced Cantilever Construction



Span-By-Span Construction

Span-By-SpanBalanced Cantilever



Span-By-Span Construction



Segment Layouts Compared

Balanced Cantilever Span-By-Span



Pier Segment Placement

Grade

Adjustment

Superelevation

Adjustment



Pier Segment Placement



Segment Layouts & Lengths

Balanced Cantilever Span-By-Span



Foothills Parkway Bridge No. 2

Bridge Length = 790’

Typical Span Length = 180’

Girder Depth = 10’

Minimum Curve Radius = 262’

Maximum Grade = 8.02%

Superelevation = -7.8% to +5.8%



Δc=61°11’22’’
R=262.47’
L=280.30’

6.75%

8.02%

Δc=44°50’44’’
R=650.00’
L=508.76’

Bridge Layout



3D Bridge Geometry



Time-Dependent Construction Analyses



Longitudinal External Post-Tensioning



Bearings:

- Plinth Corner Dimensions

Piers:

- Bearing Seat Elevations

- Bearing Seat Thicknesses

- Pier Top Elevations

- Pier Top Slope

Footings:

- Coordinates and Offsets

Bearing, Pier and Footing Geometry



Construction Activities

Work by Construction Engineer



1. Shop Drawings

2. Casting Curves

3. Casting Manual

4. Geometry Control Procedure

Construction Activities

5. Daily Set-Up

6. As-Cast Readings

7. Next-Cast Adjustments

8. Final Global Locations



Casting Cell Coordinate Transformations

Control Locations



Elevation Bolts & 

Alignment Hairpins

Casting Yard Survey Setup



Elevation Bolts

Alignment Hairpins

Casting Yard Survey Readings



1. Local Cell Coordinates relative to 

Bulkhead.

2.  Transform Local Coordinates to 

Match-Cast position.

3. Transform New-Cast and Match-

Cast to Global.

4. Next Set-Up is New-Cast and Next-

Cast to Cell

Geometry Control Calculations – Daily Setups 



Twist Measurement & Correction



Geometry Control System



Geometry by Casting Machine Adjustments

Horizontal

SuperelevationGrade



Chorded vs. Radial Segments

Chorded Radial



Pier Segment Placement



Geometry Control System

1. Local Cell Coordinates relative 

to Bulkhead.

2.  Transform Local Coordinates to 

Match-Cast position.

3. Transform New-Cast and 

Match-Cast to Global.

4. Next Set-Up is New-Cast and 

Next-Cast to Cell



I-395 Segmental 
Viaducts

Miami, Florida

• 734,000 sq. ft. of Bridge Deck

• 225 ft. long Typical Span

• Balanced Cantilever Erection

• 3 Precast Segment Types

• Up to 4 Box Girders Joined 
Transversely to Form Deck



Segment Casting, Storage, and Transportation



Segment Erection



Precast Segmental Piers



Linn Cove Viaduct
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Questions and Answers 



www.nationalconcretebridge.org

Photo: HNTB, © Core-Visual as seen in ASPIRE Summer 2023.



www.nationalconcretebridge.org

Photo: HNTB, © Core-Visual as seen in ASPIRE Summer 2023.



www.nationalconcretebridge.org

Photo: HNTB, © Core-Visual as seen in ASPIRE Summer 2023.

Thank you!

Please sign up for future NCBC webinars

www.nationalconcretebridge.org
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