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March 4, 2008

Mr. Evan Lowell, PE
Senior Project Manager
TranSystems | Lichtenstein
11 Huron Drive

Natick, MA 01760-1314

Re: Underwaler Inspection of Deer |sle-Sedgwick Bridge
Deer Isle, Maine
Letter Report
Appledora Project No. 5059

Dear Mr. Lowall:

A facility assessment team from Appledore Marine Engineering, Inc. (AMEI) performed an underwater
inspection of Piers 4 and 5 of the Deer Isle-Sedgwick Bridge in Deer Isle, Maine on Jamuary 21 and 22,
2008, The scope of work included a visual inspection of the two piers from mean low water to the mudiine
in order to provide an overall assessment of the structures and determine appropriate locations for
concrete core extractions. The following report documents our findings, =assessments, and
recommendations for the pler substructures. We have provided a magnitude cost estimate for repairs
based on our general ocbeervations,

It was a pleasure waorking with you on this project and we look forward to working with you again in
the future. Should you have any questions or comments concerning the contents of this report, please do
not hesitate to contact me,

Regards,
Craig R. Morin, PE Lawrence J. Wagner, PE
Project Engineear Principal, NHI UBI #130081

Fila: [Dwar Iske Bridge - Letier Report.doc)
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SUMMARY

The underwater portions of the substructure units inspected (Piers 4 and 5) were found to be in Fair
conditicn. The concrete in the pylon bases was found to contain voids up to 12 inches deep. The concrete
in these locations was soft, contained cracks, and likely has reduced strength. The concrete in the pylons
was found to be generally semi-hard and could not be easily broken with a chipping hammer. No concrete
was exposed in the footing. No evidence of scour was observed.

INTRODUCTION

In January 2008, Appledore Marine Engineering, Inc. (Appledore) completed an underwater inspection of
Piers 4 and 5 at the Deer Isle - Sedgwick Bridge in Deer Isle, Maine. The inspection was performed by a
four-man dive team under the direction of a Professional Engineer, and included a visual inspection of the
piers from mean low water to the mudline

Previous underwater dive inspection reports were provided dated between January 2003 and October

1988. Previous reports indicated steel and concrete deterioration of the pier shafts just below the mean
low water line,

OBJECTIVE

The objective of this project is to provide a general description and assessment of the underwater
condition of Plers 4 and 5 and recommend locations for conerete coring to be performed.

EACILITY DESCRIPTION

The Deer Isle - Sedgwick Bridge was constructed in 193% over the Eggemoggin Reach. The bridge is
2,505 ft long with two main plers, Piers 4 and 5, as shown in Figure 1. Each of the main piers consists of
three sections: a concrete footing within steel sheet piling; a concrete pylon base encased by a metal
sheeting, and concrete circular pylons, encased by a metal sheeting, which extend above the water line
and support the bridge superstructure. Water depths at Piers 4 and 5 are approximately 55 ft and 65 f,
respectively. Photos 1, 2, and 3 show overall views of the bridge and the main piers.

DBESERVATIONS

Areas of deterioration found during this inspection are lllustrated in Figures 2 and 3. Light marine growth
and algae was present throughout the underwater portions of each structural element but could be easily
removed by hand. Some portions of the pylons contained light bamacles in the tidal zone.

Footings

Mo observed defects were found on the concrete footings and steel sheet piling. No evidence of scour
was observed at the bage of the footing. The channel bottorn consisted of hard gravel and cobbles.

Pylon Bases

The concrete pylon bases contain areas of moderate deterioration where the metal sheeting has comoded
and the concrete is exposed. At these areas, the concrete is soft with exposed aggregate and could be
pulverized with a hammer (Photos 4 and 5). At some locations, holes in the metal sheeting resulted in
voids in the concrete up to 12 inches deep, or cracks up o 1/2-inch wide as shown in Photos 4 and 5.
Several voids were observed in the pylon bases of both plars.

Pylons

The concreta pylons contain areas of minor deterioration where the metal sheeting is deteriorated and the
concrete is exposed. At these areas, the concrete is semi-hard but could not be easily broken up with a
hammer. At each of the four pylons there is a band of exposed concrete around the circumference of the
pylons betwean El. -2.0 and -5.0 (Photos 6 and 7). This detarioration occurs between the mean low water
ling and the base of the pylons.

Above the mean low water line and throughout the tidal zone, the metal sheeting is thin and could be
punctured with a hammer (Photo 8). The concrete is semi-hard in this area but could not be easily broken
up with a hammer.
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ASSESSMENTS

Based on our underwater inspection of Piers 4 and 5, the underwater condition of these structures is Fair
due to the condition of the concrete in the pylon bases. While the metal sheeting is not considered a
structural element of the piers, it has provided protection to the concrete and has preserved the
concrete's strength. Exposed areas of concrete in the pylon bases that could be pulverized with a
hammer likely have reduced strengths below their initial design values.

RECOMMENDATIONS

It is recommended that

A. Concrele cores be extracted from the pylons and pylen bases in order to obtain specimens for
determining the compressive strength of the concrete. One core should be extracted from the
footing in order to determine the general concrete strength at this location. Figure 4 illustrates a
concrate coring plan,

B. It is recommended that the voids in the pylon bases be repaired, The cost associated with this
repair is shown in Table 1.

TABLE 1

Estimated

Item Construction
No. Recommended Repairs Cost

(ECC)

1 Repair voids in pylon baﬂga $ 200,000
5] Subtotal | $200,000

Engineering fees: Inspections, Design, Permitting, and Canstruction m § 50,000

TOTAL * say % 250,000

C. If the results of concrete coring and compression testing determine that the sirength of the
concrete pylons is reduced, then it is also recommended that structural repairs be implemented to
the four pylons at a cost shown in Table 2,

TABLE 2
Estimated
l,tx‘ Recommended Repairs E“"g::f"“"
e S (ECC)
1 Repair volds in pylon bases | §200,000
-2 Implement structural repairs 1o pylons (4 total) $_‘| 000, 000
| Subtotal | §1,200,000
Engineering fees: Inspections, Design, Permittiing, and Constr, Admin, $ 200,000
TOTAL * say $ 1,400,000
* Motes:

1. Cosis are in 2008 dollars and include: Contingency, Mobilization, and Contractor Owverhead and Profit.

2. Recommended Repair items only include those elements inspected during this undensater inspection,
and tharefore do not include repairs for superstructure or utilibes.

D. The submerged portions of the structure should be reinspected in five years.
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PHOTOGRAPHS
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Phato 1:

Owerall view of Deer Isle
Bridge.

Photo 2:
Pylons of Pier 5.

Photo 3
Oreerall view of Pier 4
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Phota 4:

Void in the eastern face of the pylon base
at the northeast corner of Pier 5. Void is 2°
wide by 1" high by 12" deep. Note the void
extends through the soft concrete and
continues to the northern face.

Photo 5:

Harizontal crack in the soft concrete on the
southern side of the pylon base at Pier 4.

Phato &

Typical wunderwater condiion of the
axposed concrete at the pylons betwean
EL. -2.0 and EL. -5.0. Note whita areas
where semi-hard concrete was sounded
with a chipping hammaer.
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Photo 7

Typical wunderwater condition of the
exposed concrete at the pylons between
EL. 20 and EL. -50 (MLLW). MNote
exposed concrele aggregate,

Photo &:

Typical underwater condition of the metal
sheeting covering the pylons. MNole the
thinness of the sheeting material The
concrete is semi-hard at these exposad
areas within the tidal zone. Note hammer
markings in the concrete.
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CONDITION RATING DESCRIPTIONS
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Rating

Satisfactory

Fair

Paor

Serious

Critical

CONDITI ATING DESCRIPTION

Description

No visible damage, or only minor damage is noted.

Structural elements may show very minor deterioration, but no overstressing is
observed.

Mo repairs are requined.

Limited minor to moderate defects or deterioration are observed, but no
avarstrassing is obsarved,

No repairs are required.

All primary structural elements are sound, but minor to moderate defects or
deterioration is observed,

Localized areas of moderate to advanced deterioration may be present but do not
significantly reduce the load-bearing capacity of the structura.

Repairs are recommended, but the priority of the recommended repairs is low.

Advanced deterioration or overstressing is observed on widespread portions of the

structure, but does not significantly reduce the load-bearing capacity of the
structure.

Repairs may need to be carried out with moderate urgency.

Advanced deterioration. overstressing, or breakage may have significantly affected
the load-bearing capacity of primary structural componants.

Local failures are possible and loading restrictions may be necessary. Repairs
may need to be carmied out on a high-priority basis with urgency.

Very advanced delenoration, overstressing, or breakage has resulted in localized
failure(s) of primary structural components.

More widespread failures are possible or likely to occur, and load restrictions
should be implemented as necessary.

Repairs may need to be carried out on a very high priority basis with strong
urgency.

From: Linderwaler Imvestigations, Sfandard Practice Manual, ASCE, 2001,



