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ABSTRACT: The Jamestown-Verrazzano Bridge over Narragansett Bay, Rhode Island, fea-
tures a 4,950-foot-long prestressed segmental box girder main bridge with 23 spans varying in
length from 109 to 636 feet, and a 2,402-foot-long trestle structure. The bridge was open to
traffic in 1992 and a baseline inspection was conducted in 1999. The scope of the baseline in-
spection included analysis, load rating, and comparison of creep deflections based upon as-
built shop drawings, and casting and stressing schedules versus field-surveyed conditions.
During subsequent inspections nondestructive and destructive methods were used to
investigate the post-tensioning ducts for the presence of voids. Over 93,000 linear feet of
nondestructive impact-echo (sonic/ultrasonic) measurements were taken on the concrete top
slab, webs and bottom slab containing the tendons to evaluate the grouted tendon ducts for
voids. Of the approximately 1,520 tendon ducts tested, 7.5% or 114 tendon ducts were
determined to have voids. Void lengths ranged from one foot to over 314 feet. In most cases the
tendons were grout covered but some of the tendons were exposed and exhibited corrosion.

At the time of construction, grouting methods were not always fully effective and voids in
post-tensioned ducts are now an issue for a number of bridge owners.

Other repairs include use of epoxy-injection with CFRP reinforcement system for the
cracked webs of the segmental box girder pier tables. The paper will discuss these findings and
repairs that are underway.

1 DESCRIPTION OF BRIDGE
1.1 General

The Jamestown-Verrazzano Bridge is a 7352-foot long structure that carries State Highway 138
in an east-west direction across the West Passage of Narragansett Bay between the towns of
North Kingstown and Jamestown, Rhode Island. [See Figure 1] The bridge consists of two
portions, designated as the Main Structure and the Trestle Structure, respectively. The Main
Structure is further subdivided into three portions: the West Approach Spans, the Main Spans
and the East Approach Spans. Construction of the Jamestown-Verrazzano Bridge began in
1985 and was completed in 1992 when the bridge was opened to traffic. The 7-year construc-
tion period resulted primarily from problems associated with the driven pile foundations.
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Figure 1. Bridge Location

1.2 Main Structure

The Main Structure [See Figures 2 to 4] has 23 spans consisting of the West Approach (Span 1
to Expansion Hinge No. 1 in Span 11), the Main Spans, (Expansion Hinge No. 1 to Expansion
Hinge No. 2) and the East Approach (Expansion Hinge No. 2 in Span 16 to Span 23). It begins
at Pier 1, which supports Span 29 of the Trestle Structure to the west and Span 1 of the Main
Structure to the east, and extends 4950 feet from Pier 1 over Piers 2 through 23 and terminates
at the East Abutment located on Conanicut Island. The lengths of the East and West Approach
Spans are 1368 and 1818 feet, respectively. The Main Spans are 1764 feet in length and in-
clude Piers 13 and 14, which are the only two substructure units that are double-stemmed and
integral with the superstructure. The remaining piers receive the superstructure loads through
pairs of either fixed or guided expansion pot bearings.
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Figure 2. General Plan and Elevation, Main Structure, West Approach Spans.
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Figure 3. General Plan and Elevation, Main Structure, Main Spans.
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Figure 4. General Plan and Elevation, Main Structure, East Approach Spans.

The navigation channel runs beneath Span 13 and has a minimum design clearance envelope
at midspan of 135 feet above mean high water (MHW) by 300 feet wide. Five sets of naviga-
tion light fixtures are present on each face of this span and consist of one green lamp at
midspan, two red lamps at the limits of the clearance envelope, and two additional green lamps
located between the red and each outer green lamp.

The West Approach rises toward the Main Spans at a constant 5% grade until reaching ap-
proximately the mid-length of Span 11. Similarly, the East Approach descends from the Main
Spans starting approximately from the mid-length of Span 15 at a constant 5% grade until
reaching the East Abutment. Between the points of vertical curvature and tangency noted
above, the structure grade line transitions between the approach spans through a 1600-foot long
vertical parabolic curve.







