Performance of
Carbon Fiber Strand in ©
Maine Cable Stay Bridge
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Purpose and Learning Objectives

Purpose

The Webinar provides an educational forum o learn new techniques in successful
projects, lessons learned from development projects, and showcases a case
study allowing discussion of the project

At the end of this presentation you will be able to:

Learn about the Penobscot Narrows Bridge and how it relates to the carbon
fiber research program

Become familiar with the properties of carbon fiber strand and how the
properties compare with steel prestressing strand

Understand how the strands were installed while the bridge was open to traffic

Gain knowledge of carbon fiber stay strand behavior in real-world conditions
from the obtained long-term monitoring results



Presentation Qutline

- Project location

- Project description

- Carbon fiber research program
- Carbon fiber properties

- Carbon fiber installation

- Monitoring results

- Conclusions
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Project Description
Original Waldo-Hancock Bridge

Completed in 1931

May 2003 — Major cable
deterioration uncovered

308 wire breaks
(out of 1369 total — 22%)

Posted at 12 tons with
43-mile detour

First in the world cable
sfrengthening

November 2003
(Re-posted at 40 tons)

New bridge needed ASAP




Project Description — Replacement
Penobscot Narrows Bridge

Ground "chipping"
December 2003

Ribbon cutting
December 2006

Early CM/GC bridge
project in USA

"Owner Facilitated
Design Build"

Designed by Figg
Engineers, Inc.




Project Description
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2,120' (646.2 m) long with 1,161 (353.9 m)
main span & asymmetric 479.5' (146.2 m)
back spans (back to main ratio = 0.413)

57.5' (17.5 m) wide that carries 2 traffic
lanes and 2 multi-use lanes

80" of west end contains a 380' radial curve
with corresponding cross-slope change

12'-10" (3.921 m) tall box girder that houses
stay anchor blocks and struts

20 stays per pylon (41 to 72 strands)

West pylon has a publicly accessible
elevator that rises to the 420" (128.0 m) high
observatory



Project Description

Cradles

\ Stay anchors inside
\. deck (not in pylon)

Elevat Core

Upper Pylon

Tower Table Lower Pylon
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Project Descript

Superstructure Stay Anchors
located inside the box girder



Project Description

Segmental Bridge construction allowed for building concurrently in 6
irections with friendly competifion between 2 pylon crews
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Bridge was opened
to traffic late 2006

Pedestrian Day
October 14h, 2006

Approximately
15,000 people
showed up to see
their new bridge!
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Carbon Fiber Research Program
Demonstration Project History

Genesis developed from the thought of "what could we use for
cables without steel"

Meetings were arranged with Dr. Nabil Grace from Lawrence

Technological University (Southfield Michigan) to develop initial
concepts

A collaborative effort:

MaineDOT

FHWA (Innovative Bridge Research & Deployment Program
Figg Bridge Engineers

Lawrence Technological University

University of Maine

Funding for the structural health monitoring system for carbon fiber composite strands in the
Penobscot Narrows Bridge project was provided by the Transportation Infrastructure Durability Center
(TIDC) at the University of Maine under grant 62A3551847101 from the U.S. Department of
Transportation’s University Transportation Centers Program



Carbon Fiber Research Program

2 reference strands in stay 2, 10 and 17 at west pylon were
replaced with carbon fiber composite cable

Replacement performed
after bridge opening
during the spring of 2007
while the bridge was
open to fraffic



