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Pier (267). Berthing Pier (799). Ammunition Pier (277). Berthing Wharf -
Sections A to D (890). Berthing Wharf (280). LST Ramp (843), Approach Pier
(273). Repair Pier (281) and the Small Craft Berth (844) in the Naval Station
proper. On Vieques island, the designated facilities are the Ammunition Pier
(2018). LST Ramp (2012) and the Small Craft Berth. Each facility was
inspected by a team of divers from Underwater Construction Team One under the
direction of topside engineers. Critical elements were photo-documented.

In general, the facilities exhibit conditions which are consistent with their
age. No repair work is recommended for these seven facilities: Fuel Pier
(266). the Ammunition Piers (277 and 2018). the Berthing Wharves (890 and
280), Repair Pier (281) and Small Craft Berth (844). However, inspection of
elements beyond the scope of this report (i.e., pier superstructure and
bulkhead tieback system) are recommended for the Ammunition Pier (277),
Berthing Wharf (890). Repair Pier (281) and Small Craft Berth (844) to
determine the present capacity of the total structure.

Repair work is recommended for the remaining facilities. The most extensive
work is required at Approach Pier (273). which should be removed if it is no
longer necessary, and at the Small Craft Berth on Vieques Island, which should
be replaced with an entirely new facility. The concrete slabs in both of the
LST Ramps should be repaired along their submerged edges, although more
extensive patching as well as pressure grouting are necessary at the Naval
Station's LST Ramp (843). The Supply Pier (267) and Berthing Pier (799) each
have a damaged pile which must be repaired or replaced as soon as possible,
both neither pier's capacity needs to be downgraded. Also, the steel sheet
pile bulkhead at the base of the Supply Pier should be protected with a
concrete encasement to prevent further deterioration.
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FOREWORD

The scope of the inspection at the U.S. Naval Station in

Roosevelt Roads, Puerto Rico and the detail to which it was

performed and reported was tailored specifically to the

conditions at this activity. This underwater inspection

report and the procedures associated with its formulation

are based on current inspection standards. These standards

have evolved from previous criteria, developed in the pre-

liminary stages of the Specialized Inspection Program. They

provide the foundation on which current inspection standards

are based. Through these standards, inspections performed by

different persons on many facilities and under a wide range

of conditions can be effectively compared. Work is underway

to continuously upgrade these standards to meet or exceed

current state-of-the-art practices as they are experienced in

successive inspections such as this one at the Naval Station,

Roosevelt Roads.

The Naval Station inspection represents the first time the

Specialized Inspection Program had combined the efforts of a

Navy Underwater Construction Team (UCT-1) with an Architect-

Engineer (A&E) contractor to perform an underwater inspection

and assessment. The experiences gained in this type of joint

effort are expected to demonstrate its feasibility, providing

optimum applications of both UCT and A&E specialized capabilities

in future inspections.
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EXECUTIVE SUMMARY

The objective of the underwater facility assessments conducted

at the U.S. Naval Station in Roosevelt Roads, Puerto Rico is to

provide a generalized structural condition report of the under-

water portion of selected facilities within the activity. These

facilities are the Fuel Pier (266), Supply Pier (267), Berthing

Pier (799), Ammunition Pier (277), Berthing Wharf - Sections A to
D (890), Berthing Wharf (280), LST Ramp (843), Approach Pier (273),

Repair Pier (281) and the Small Craft Berth (844) in the Naval

Station proper. On Vieques Island, the designated facilities are

the Ammunition Pier (2018), LST Ramp (2012) and the Small Craft

Berth. Each facility was inspected by a team of divers from Under-
water Construction Team One under the direction of topside engineers.

Critical elements were photo-documented.

In general, the facilities exhibit conditions which are consistent
with their age.- No repair work is recommended for these seven

facilities: Fuel Pier (266), the Ammunition Piers (277 and 2018),

the Berthing Wharves (890 and 280), Repair Pier (281) and Small

Craft Berth (844). However, inspection of elements beyond the scope

of this report (i.e., pier superstructure and bulkhead tieback

system) are recommended for the Ammunition Pier (277), Berthing

Wharf (890), Repair Pier (281) and Small Craft Berth (844) to

determine the present capacity of the total structure (refer to the

Recommendations for each facility in Section 4 of this report).

Repair work is recommended for the remaining facilities. The most

extensive work is required at the Approach Pier (273), which should
be removed if it is no longer necessary, and at the Small Craft Berth

on Vieques Island, which should be replaced with an entirely new
facility. The concrete slabs in both of the LST Ramps should be

repaired along their submerged edges, although more extensive patching
as well as pressure grouting are necessary at the Naval Station's

LST Ramp (843). The Supply Pier (267) and Berthing Pier (799) each

ii



have a damaged pile which must be repaired or replaced as soon

as possible, but neither pier's capacity needs to be downgraded.

Also, the steel sheet pile bulkhead at the base of the Supply Pier

should be protected with a concrete encasement to prevent further

deterioration.

Refer to the following Executive Summary Table for an overview of

each facility's construction and recommendations.
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U.S. NAVAL STATION

ROOSEVELT ROADS, PUERTO RICO

EXECUTIVE SUMMARY TABLE

Year Built No. of No. of
or Vertical Batter Facility

Facility Modi-fied Bearing Piles Piles Size Structure

Fuel Pier 1943; 450' long Concrete-jacketed
(266) Repaired 1963 132 40 x 34' wide steel H-or WF-

and 1978 piles of varying
sizes

Supply Pier 1954 120 56 397' long 16" and 18" square
(267) x 38'wide precast, rein-

forced concrete
piles; four steel
H-piles (repair
piles);steel sheet
pile bulkhead (PZ-
32 Sections)

Berthing Pier 1966 1198 200 1209'long 18"square precast,
(799) x 120'wide prestressed con-

crete piles and
concrete-jacketed
steel H-piles (HP
14x73)

Ammunition Pier 1943 122 64 183'long 12" diameter steel
(277) x 32'wide pipe piles

Berthing Wharf- 1965 - - 3,738'iong Concrete-capped
Sections A,B,C&D x 12'wide Steel Z Sheet

(890) piles of varying
sizes

Berthing Wharf 1957 22 4 131.5'long Concrete-jacketed
(280) x 30'wide steel H-piles(mainly HP 12x74)

LST Ramp 1963 - 62'long Cast-in-place,
(843) x 80'wide reinforced con-

crete slab and
steel sheet piles
(Z-27- Sections)

Approach Pier 1944 54 Support Piles 1018'long Steel sheet pile
(273) x 15'wide cylinders (M-112i Sections);20"rsquare precast,Sreinforced concrete

piles and steel H-
piles (HP 14x89)

CI 1 iv



U.S. NAVAL STATION

ROOSEVELT ROADS, PUERTO RICO

EXECUTIVE SUMMARY TABLE

f Est. Cost

r Facility of Recomuen-
Size Structure Recommendations dation-

450' long Concrete-jacketed No repairs necessary N/A
x 34' wide steel H-or WF-

piles of varying
sizes

397' long 16" and 18" square I)Repair damaged pile
x 38'wide precast, rein- with epoxy grout $ 1,000

forced concrete 2)Protect steel bulk-
piles; four steel head with concrete
H-piles (repair encasement $ 51,000
piles);steel sheet
pile oulkhead (PZ-
32 Sections)

1209'long 18"square precast, l)Replace damaged pile
x 120'wide prestressed con- with two concrete-

crete piles and jacketed steel H-
concrete-jacketed piles $ 16,000
steel H-piles (HP
14x73)

183'long 12" diameter steel 1o repairs necessary N/A
x 32'wide pipe piles (see Section 4.4.4)

3,738'long Concrete-capped No repairs necessary N/A
x 12'wide Steel Z Sheet (see Section 4.5.4)

piles of varying
sizes

131.5'long Concrete-jacketed No repairs necessary N/A
x 30'wide steel H-piles

(mainly HP 12x74)

62'long Cast-in-place, lRepair damaged mid-
x 80'wide reinforced con- section and submerged

crete slab and edge of concrete slab;
steel sheet piles pressure grout under
(Z-27 Sections) slab to fill voids $ 16,000

1018'long Steel sheet pile l)Remove pier if no
x 15'wide cylinders (M-112 longer necessary $200,000

Sections);20" or
square precast, l)Repair-pier by
reinforced concrete patching piles caps
piles and steel H- with epoxy mortar,
piles (HP 14x89) protecting steel

sheet pile cylinders
with new sheet piling,
and repairing split in
cylinder with a steel
plate $1,200,000
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U.S. NAVAL STATION

ROOSEVELT ROADS, PUERTO RICO

EXECUTIVE SUMMARY TABLE

(cont'd)

Year Built No. of No. of

or Vertical Batter Facility

Facility Modified Bearing Piles Piles Size Structure Re

Repair Pier 1943 21 160'long 42"square re- No
(281) x 75'wide inforced con- (s

crete columns

Small Craft 1943 34 412!long 42"square re- No
Berth - North 50'wide inforced con- (s
& South Quay- crete columns
walls (844)

Ammunition Pier- 1966 172 94 651'long 18"square pre- No
Vieques Island x 40'wide cast, prestressed

(2018) concrete piles

LST Ramp - 1964; - - 95'long Cast-in-place, 1) 4

Vieques Island Extended in 80'wide reinforced con-
(2012) 1969 crete slabs

Small Craft 1940 139'long Steel sheet piles 1)
Berth - Vieques x 26'wide (MP Sections)
Island

v
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U.S. NAVAL STATION

SEVELT ROADS, PUERTO RICO

EXECUTIVE SUMMARY TABLE

(cont'd)

Est. Cost
Facilityof Recommen-

Size Structure Recorntefdations dations

1601long 42"1square re- No repairs necessary N/A
x 75'wide inforced con- (see Section 4. 9.4)

crete columns

412!long 42"'square re- No repairs necessary N/A
50'wide inforced con- (see Section 4.10.4)

crete columns

65111ong lB11square pre- No repairs necessary N/A
x 40'wide cast, prestressed

concrete piles

95'long Cast-in-place, l)Repair submerged
80'wide reinforced con- edge of concrete

crete slabs slab with epoxy
mortar $ 11,000

139'long Steel sheet piles I)Replace with new
x 261wide (MP Sections) facility $360,000
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SECTION 1 INTRODUCTION

This report is a product of the Underwater Facilities Inspec-

tion Program conducted by the Ocean Engineering and Construc-

tion Project Office (FPO-l), Chesapeake Division (CHESDIV),

Naval Facilities Engineering Command (NAVFAC). The Underwater

Facilities Inspection Program falls under the NAVFAC Special-

ized Inspection Program. Managed and executed by CHESDIV, the

program is intended to be responsive to the needs of the Fleet

as far as inspection of waterfront facilities.

Mandated under Government Contract No. N00600-82-D-0002, VSE

Corporation Purchase Order No. 47977, this project entails

technical and engineering services for the inspection, damage

and deterioration assessment, repair analysis and cost estimates

for repairs for the submerged portions of selected Naval Water-

front Facilities. The inspection is usually conducted or managed

by on-site structural diver engineers.

For this inspection, responsibility for the various aspects of

the project was shared among several organizational groups.

The U.S. Naval Underwater Construction Team One (UCT-l) per-

formed the underwater inspection and data collection. A rep-

resentative from CHESDIV provided on-site technical and

engineering support to UCT-1 for a portion of the inspection

period as well as providing general technical direction for the

whole project and acting as liason among the Naval Station,

UCT-1, CHESDIV and the subconsultant. Representatives from

Childs Engineering Corporation, as subconsultants to VSE

Corporation, also provided on-site technical and engineering

support to UCT-l, oversaw the acquisition of field notes and

measurements, and performed limited underwater inspection

services in order to become familiar with general conditions and

secure photographic documentation. Using the data and documen-

tation thus collected, personnel at Childs Engineering Corporation

A 1-1



prepared this Underwater Facilities Inspection and Assessment

Report.

The efforts expended and costs required to perform these under-

water facilities inspections vary greatly with the size, age, kind

and construction type of the facilities involved. Other factors

peculiar to a particular facility or activity also have an impor-

tant effect on inspection time and costs. These factors include:

*Type and quantity of biofouling to be cleaned for dif-
ferent levels of scrutiny, both visual and with in-
strumentS;

*Tidal range - area exposed at low tide for boat inspec-
tion;

*Time and type of last inspection and repair work;

*Local environmental factors - salinity, pollution
level, temperature, etc., affecting rates of corrosion
and marine life;

*Function of the facility and the level of activity
associated with that function.

1.1 TASK DESCRIPTION

The scope of work for this portion of the program required the

inspection of the underwater portion of designated waterfront

facilities located at the U.S. Naval Station in Roosevelt Roe

Puerto Rico. The quality of inspection had to be sufficient to

provide an adequate general structural assessment of the facili-

ties and to identify areas of sufficient damage and/or deteriora-

tion to warrant immediate repair or a future, more detailed

investigation.

1.2 REPORT CONTENT

The report contains a description of inspection procedures, the

results of the inspection and analysis of the findings, accompanied

by pertinent drawings and photographs. Specifically, the inspec-

tion results include a description of the location, construction
and function of each facility examined within the Naval Station,

1-2



its observed condition and a structural assessment of that condi-

tion. Recommendations for each facility, including cost estimates

for any repair work, are also included. Structural assessment

calculations and cost estimate breakdowns can be found in the

Appendix. Also, as supplementary information, a brief descrip-

tion of the Naval Station is provided to define its location,

operational functions, history, existing facilities, climate,

topography and hydrology.

I
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SECTION 2 ,.;TIVITY DESCRIPTION

This section provides a general description of the U.S. Naval

Station at Roosevelt Roads, Puerto Rico and nearby Vieques

Island. The description includes brief discussions of the Naval

Station's location, operational functions, history, existing

facilities, climate, topography and hydrology. This information

provides a more overall view of the activity and a perspective

to accurately assess the structural conditions of the facilities

inspected.

2.1 LOCATION OF ACTIVITY

The Naval Station is located on the southeastern coast of Puerto

Rico in the Municipality of Ceiba, at 18' 14' north latitude and

650 37' west longitude. It is approximately 40 miles southeast

of downtown San Juan. The Naval Station and nearby Vieques Island

are part of a Caribbean Naval Complex which also includes installa-

tions in other parts of Puerto Rico and on the islands of Culebra,

St. Thomas and St. Croix. The facilities inspected for this

report were located in the Naval Station and on Vieques Island

(see Figures 1-3).

2.2 OPERATIONAL FUNCTIONS

"The underlying theme for all facility planning at Naval Station,
Roosevelt Roads, is the provision of physical environment (real
estate, buildings, utilities, etc.) in which all assigned activities
can effectively accomplish their assigned missions and tasks."l The
following "are the major units on Naval Station, Roosevelt Roads,
whose mission requirements have a significant impact on facility
planning"2 :

Commander, U.S. Naval Forces Caribbean (COMNAVFORCARIB)
Commander, Antilles Defense Command (COMANTDEFCOM)
Commander, Fleet Air Caribbean (COMFAIRCARIB)

r Commander, South Atlantic Force (USCOMSOLANT)
'L Commanding Officer, U.S. Naval Station, Roosevelt Roads, Puerto

Rico,, (CO NAVSTA ROOS RDS)
Commander, Atlantic Fleet Weapons Training Facility (LANTFLTWPNTRAFAC)
Commander, Fleet Air Detachment (General)
Fleet Composite Squadron EIGHT (VC-8)

2-1II
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U.S. Naval Communications Station, Puerto Rico (NAVCOMMSTA)
Naval Mobile Construction Battalion
Naval Weather Service Environmental Detachment (NWSED)
Marine Barracks
Fleet Audio-Visual Center, Caribbean
Navy Publication and Printing Service Office, Southeastern

Division (NPPSO SEDIV)
Navy Investigative Service Resident Agency (NAVINVSERV)
Naval Electronic Engineering Office Caribbean (NEEO CARIB)
U.S. Naval Hospital
U.S. Naval Regional Dental Center
Special Warfare Training Group Two - Carib Det.

2.3 HISTORY OF ACTIVITY

"The U.S. Naval Operating Base, Roosevelt Roads, was commis-
sioned in 1943. The essential operations and industrial facili-
ties were completed in three years. On 1 September 1944, the
base was redesignated the U.S. Naval Station, Roosevelt Roads, and
in November 1944, it was placed in caretaker status. In the spring
of 1947, it was again reestablished as a Naval Operating Base.
During these changes of status, it was utilized primarily as a
training site for portions of the Atlantic Fleet and functioned
as an important refueling station."

3

"In 1955, the Atlantic Fleet Guided-Missile Training Center was
established and Roosevelt Roads, redesignated a Naval Station.
The mission was to support guided missile and other training
operations of the Operating Forces." 4

"In 1957, Fort Bundy (U.S. Army), located on the southern tip
of the Naval Station, Roosevelt Roads was acquired. Fort Bundy was
established in 1940 as headquarters for all coastal artillery
emplacements. In 1947, the post was placed in a standby status,
and in 1950, became inactive again."

5

"Roosevelt Roads has provided support for various special and
joint exercises that are held annually in the Caribbean waters
(i.e. Operation Springboard, CARIBEX, etc.) for the Atlantic Fleet
as well as foreign navies.

Roosevelt Roads also provides support to tenant activities. The
history of Atlantic Fleet Weapons Range Training Facility (AFWTF)
began with the Guided-Missile Operations Control Unit (GMOCU). In
July 1963, AFWTF was commissioned as a separate activity. In July
1967, AFWTF activated its computerized Central Command and Control
System (CCCS). The new CCCS is oriented around the Naval Tactical
Data System (NTDS) allowing a rapid exchange of data between ships
and aircraft exercising many miles at sea. The inauguration of the
CCCS marked another milestone in the evolution of the Roosevelt
Roads Complex as one of the largest, most technologically advanced

2-5



training complexes in the world."
6

"During the early 1970's, the closure of the Naval Station,
San Juan brought four major Commands to Roosevelt Roads:
Commander, Tenth Naval District, Commander, Caribbean Sea
Frontier,Commander, Antilles Defense Command and Commander,
Southern Atlantic."7

2.4 EXISTING FACILITIES

The major waterfront facilites in the Naval Station proper are

those designated for inspection. In the Ensenada Honda area,

these include four stationary piers (a fuel pier, a supply pier,

a berthing pier and an ammunition pier), four sections of

berthing wharf running from the fuel pier to the berthing pier,

a smaller berthing wharf at the base of the supply pier and an

LST landing ramp. In nearby Puerca Bay, the existing facilities

are centered around Dry Dock No. 1 which is now being used as a

wet slip. These facilities are an approach pier on one side of

the dry dock's mouth, a repair pier on the other side, and small

craft berthing wharves on both sides of the mouth (see Figure 2).

On Vieques Island, all the designated waterfront facilities are

located on the western edge of a breakwater and causeway built

in the northwest sector of the island. These are an ammunition

pier, an LST ramp and a small craft berth (see Figure 3).

2.5 CLIMATE

"The climate of the study area is characterized as warm and
humid with frequent showers throughout the year. A major factor
affecting the weather is the trade winds associated with the
Bermuda High, the center of which is in the vicinity of 30 degrees
north, 30 degrees west. The trade winds persist throughout the
year, producing a wind pattern varying from northeast to south-
east according to season. The mean annual wind velocity is
5-1/2 knots with a minimum in November and a maximum in August."8

"Uniform temperatures prevail, with small diurnal ranges as a
result of the insular exposure and relatively small land areas.
The warmest months are August and September while the coolest
are January and February. Normally, the temperature extremes are

2
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92 degrees F and 62 degrees F. Rain usually occurs at least
nine days in every month, with an average of 60 inches per year.
A dry winter season occurs from December through April. About
22 thunderstorm days occur per year with maximum frequencies
of three days per month from May through October."9

"The hurricane season is from mid-June through mid-September,
and maximum winds exceed 95 knots during severe hurricanes.
An average of two tropical storms per year occur in the study
area, one of which usually reaches hurricane intensity."10

2.6 TOPOGRAPHY

The topography at the Naval Station, Roosevelt Roads, is fairly

hilly. Elevations range from sea level along the coast to

approximately 295 feet above sea level inland. Just north of

the Station's boundary, the hills rise sharply to 800 - 1050

feet above sea level. A large portion of the Station's land

area is not usable due to the high costs of developing the hill-

side areas and the coastal mangrove swamps.

"The topography on Vieques provides both challenging target
areas on the eastern end of the Island and an ideal setting for
ordnance storage magazines on the western end. The hillside
location of many magazine groups provides additional protection
for the magazines from both an explosive standpoint and for con-
cealment. . . The hilly terrain, however has created severe
erosion problems on most of the roads within the ammo storage
area.

"Il

2.7 HYDROLOGY

"To date no specific study has been prepared solely for the
determination of the flood plain, however, all future flood
sensitive construction should be located in areas historically
free from flooding and above elevation 15 feet above mean sea
level (AMSL) wherever possible. Many prime development sites
are located below this elevation but are more subject to sea-
water flooding resulting from storms, wind and abnormally high

' tides than surface water flooding. The tidal ranges in the
Iz Roosevelt Roads area are rather small, with a maximum spring

range of less than three feet."
12

Tidal ranges for the Roosevelt Roads area are as follows:
L ~Feet
MEAN LOW WATER 100.0 (Naval Station Datum)

SMEAN TIDE LEVEL 100.3
MEAN TIDE RANGE 0.7
SPRING TIDE RANGE 0.8

(Taken from Tide Tables 1982, U.S. Dept- of Commerce, NOAA)
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SECTION 3 INSPECTION PROCEDURE

Between January 25 and February 5, 1982, the U.S. Navy's UCT-l

performed an on-site underwater inspection of selected facilities

within the U.S. Naval Station, Roosevelt Roads, Puerto Rico. From

January 25-29, the UCT-l worked under the direction of a CHESDIV

engineer. From February 1-5, they worked under the direction of an

engineer from Childs Engineering Corporation. From February 6-8,

two engineers from Childs Engineering Corporation performed some

limited on-site underwater inspection work. The level of inspection

to be performed, the type of structure being inspected, actual

on-site conditions and past experience, combined with a thorough

knowledge of engineering theory, dictated the inspection procedures

that were followed.

3.1 LEVEL OF INSPECTION

The inspection techniques used had to be sufficient to yield

information necessary to make a general condition assessment of

the supporting structure of each facility, identify any areas that

were mechanically damaged or in advanced states of deterioration,

and formulate repair and maintenance recommendations and cost

estimates. In general, this meant utilizing visual/tactile

inspection techniques, accompanied by occasional external mea-

surements employing such instruments as a scale, calipers or

ultrasonic steel thickness gauge, where appropriate. Photographic

documentation of typical as well as notable or unusual conditions

was also obtained.

3.2 INSPECTION PROCEDURE

The scope of work for this portion of the Underwater Inspection

Program required that thirteen facilities at the Naval Station

and on Vieques Island be inspected from the splash zone to the
mudline for general conditions and any gross structural damage or

deterioration. The fender and utility systems were beyond the scope

of this inspection.Ii 3-1
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Generally, two levels of inspection were utilized. In a "close"

inspection, divers would inspect the piles, columns or bulkhead

from the splash zone or pile cap to the mudline. Frequently,

small patches were cleared of marine growth and/or corrosion in

order to make an adequate structural assessment of the member.

If the material were steel, ultrasonic thickness and/or caliper

readings were taken in selected areas to provide a baseline for

future inspections. If the material were reinforced concrete,

inspection involved the noting of any severe cracking, spalling

or rusting. The concrete was hit with a hammer to gauge its

soundness and detect any softness that might be present. In the

more cursory "swim-by" inspection, the submerged structural members

were merely swum by at or below mean low water since much of the

damage or deterioration was seen in this area. The levels of

inspection utilized are indicated on the facility drawings included

in the following section of this report. Those piles or columns

not closely inspected or swum by were not inspected at all.

All steel sheet pile bulkheads (the Berthing Wharf (890), the LST

Ramp (843), the base of the Supply Pier and the Small Craft Berth

on Vieques Island ) were closely inspected. For this type of

structure, two divers would swim in tandem, one near the surface

and the other 51-101 below him. In this manner, due to the clarity and

shallow depth of the water, the whole bulkhead could be inspected.

It should be noted that during our investigation no destructive

testing was performed. The conditions noted reflect direct obser-

vation or measurement of structural components which were acces-

~ [ sible. information which may infer knowledge of conditions of

hidden components are based on government-furnished documents, our

knowledge of structures in similar environments and/or generally

accepted engineering theories. General comments concerning elements

beyond the scope of this project (i.e., areas above the splash zone)

were included in order to provide a more overall picture of the

condition of each facility. These comments are cursory in nature and

not intended to be conslusive.
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3.3 INSPECTION EQUIPMENT

Equipment used for the inspection included a Krautkramer D-

meter ultrasonic steel thickness gauge with DMR probe and 75

feet of cable, a 35mm camera, a Nikonos III underwater camera

with Nikon 28mm lens and Oceanic 2001 strobe, dive lights, 50-foot

cloth tape, 6-foot folding rule, calipers, chipping hammers and

dive knives.

Choice of equipment was made as a result of past experience.

Most of the equipment is straightforward, easy to handle, carry

and use, and has proven reliable under hard use.

Ultrasonic steel thickness gauging is preferred over other

techniques (such as drilling test holes) since it is non-
destructive, easy to handle, fast and reasonably accurate.

iI
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SECTION 4 FACILITIES INSPECTED

Within this section of the report, each facility inspected at

the Naval Station and on Vieques Island is referenced separately.

U.S. Navy facility numbers follow the names of all the facilities

for which they were provided to avoid confusion in identifying

each structure. The discussion of each facility is presented

in four parts: 1) a description of the location, construction

and function of the structure, which is derived both from the

on-site inspection and from the referenced government-furnished

drawings; 2) an enumeration of general and specific conditions

observed during the on-site inspection; 3) a qualitative assess-

ment of the structural condition of the facility based on the

inspection data; and 4) recommendations for actions to be taken

to insure long-term, cost-effective maintenance and utilization

of the facility. Detailed breakdowns of cost estimates are in-

cluded in the Appendix.

Marine growth profiles were noted for each facility. These

profiles were similar for all the facilities inspected. In

general, a 2"-3" thick mat of sponges, tunicates, hydroids and

a variety of other sessile animals and plants covered both steel

and concrete structures from mean low water to mudline. Growth

thinned down quickly above mean low water to essentially nothing

in the splash zone. Typical marine growth can be seen in all

the underwater photos in this section.

r On the older facilities with steel piles, deposits of black

corrosion by-product with gas pockets trapped beneath were not

uncommon. This corrosion buildup was not heavy, usually less

i than 1/4" thick. Patches of orange oxidation were seen on all

steel structures, particularly at any interface between concrete

and steel. Both types of corrosion are illustrated in Figure 4

3 The terms "cosmetic spalling" and "softness" are frequently

4-1
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used in this section. Cosmetic spalling is used to indicate

surface spalling of concrete that does not affect the structural

integrity of the structure. The term "softness" indicates that

the concrete can easily be chipped away when struck by a chipping

hammer. This is a sign of deterioration, the seriousness of

which must be evaluated in each instance. Since softness is

often associated with spalling and/or cracking of the concrete,

it is usually considered in conjunction with these other con-

ditions.

The term "superstructure" is also used in this section. It

refers to that portion of the facility above the splash zone,

including, for example, pile caps, beams and the underside of

the decking. Only a cursory inspection was made of this area

as it was beyond the scope of this project. A more detailed

examination of this portion of each facility should be made by

the Naval Station, particularly in instances where the cursory

inspection revealed extensive deterioration.

I
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4.1 FUEL PIER - PIER 1 (266)

4.1.1 Description

The Fuel Pier is the northernmost facility in the Ensenada

Honda area of the Naval Station. It is located in the

northeastern sector of the harbor, just west of Section A

of the Berthing Wharf (890). It is presently used to

receive and issue fuel and for general purpose berthing

(see Photo #1).

The Fuel Pier was built in 1943, although extensive repairs

were made in 1967 and 1978. In 1978, the old timber decking

was replaced by a new reinforced concrete deck and damaged

concrete jackets on the steel piles were replaced with new

ones. The 450' long x 34' wide pier is supported by 33

bents with a total of 40 batter and 132 vertical bearing

steel piles (see Figure 5). According to government-furnished

information, a number of different structural shapes were used

for pier piles, varying from W 10x54 to HP 14x89, inclusive.

The piles are reportedly encased by 1'-8" square reinforced

concrete jackets from the pile cap to elevation 98.5'. The

concrete deck is designed for a live load of 200 PSF uniform

loading or truck loading of AASHO H-15. The pier is designed

for a side thrust of 2000 PLF.

References: Atlantic Division, Naval Facilities
Engineering Command
"Repairs to Fuel Pier No. 1"
NAVFAC Dwg. No. 4029470

4-4
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PHOTO #1: View of Fuel Pier (266)
from the Naval Station
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4.1.2 Observed Inspection Condition

The concrete jackets, which were apparently repaired or replaced

in 1978, appeared to be in good condition. Reinforcing steel was

exposed in some of the jackets, but this condition appeared to be

the result of the installation rather than impact damage or con-

crete deterioration. Many of the jackets extended to elevations

well below elevation 98.5', with some as deep as elevation 90.0'.

The concrete jackets in the tidal zone and the concrete super-

structure appeared to be in good condition. Minor cracking and

spalling was noted in these areas, but it was cosmetic and not

structurally significant.

The exposed portions of the steel piles exhibited moderate to

severe pitting (see Photo #2) and, in some cases, thinning of

the flange edges. Both these conditions were the result of

corrosion. Two piles were measured to determine the extent of

corrosion. Average metal loss on the measured piles was between

15% and 22% (see Appendix for thickness readings).

Observation of the sizes of the piles indicated that there was

an even greater size range than reported in the government-furnished

information. The largest piles encountered were H 14x102 sections.

In some cases, beam shapes, whose flange width and depth are not

equal, were used. Some piles were 14" deep with a flange width of

8" (see Photo #3).

Soundings indicated that the average water depth around the pier

perimeter was about 28' at mean low water.

4-7
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PHOTO #2: Flange of Steel H-pile in Fuel
Pier (266) Just Below Concrete
Jacket, Showing Typical Corrosion
and Pitting of Steel (Bent 8,
Pile A)

PHOTO #3: Example of Steel Pile in Fuel
Pier (266) with Beam Shape
(8" Wide x 14" Deep; Bent 11,
Pile A)
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4.1.3 Structural Condition Assessment

The Fuel Pier appears to be in good condition, and the pile

foundation has sufficient capacity to handle the imposed loads.

The observed deterioration is consistent with the age and type

of construction of the pier.

An analysis of the remaining capacity of the two piles which

were measured (an HP 14x102 and an HP 14x89) indicates that

both piles have significantly more column strength than is re-

quired to handle the imposed loads. There has not been sufficient

loss of section to conclude that piles of smaller size have

deteriorated to a critical point at this time.

4.1.4 Recommendations

No repairs are needed at this time. The repairs accomplished in

1967 and 1978 have served to rehabilitate the Fuel Pier and extend

its useful life.

The Fuel Pier should be reinspected in five years to document any

deterioration. This report should be used as a baseline for the

future inspections.

II 4-9
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4.2 SUPPLY PIER - PIER 2 (267)

4.2.1 Description

The Supply Pier is situated in the Ensenada Honda area of

the Naval Station, southeast of the Fuel Pier. It is

sandwiched in between Section A of the Berthing Wharf (890)

and the smaller Berthing Wharf (280) to the northwest and

Section B of the Berthing Wharf (890) to the southeast. It

presently functions as a general purpose berthing facility

(see Photo 4).

The Supply Pier was built in 1954 and is 397' long x 38'

wide. The reinforced concrete deck is supported by 29

bents with a total of 56 batter and 120 vertical bearing

piles (see Figure 6). The piles are 16" and 18" square

precast, reinforced concrete piles. There are also four

steel H-piles, with concrete jackets from the pile cap to

elevation 98.5', that were driven as the repair for two

damaged concrete piles. At the base of the pier and

extending approximately 16' to either side of the pier

is a steel sheet pile bulkhead comprised of PZ32 sheet

piles. The design live load for the deck is 400 PSF

uniform loading or H-20 truck loading.

References: Tenth Naval District, Bureau of
Yards and Docks
"Pier No. 2"
Y & D Dwg. No. 603341

U.S. Naval Station, Roosevelt Roads
"Repairs to Fender System - Pier No. 2"
P.W. Dwg. No. 4656

I
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-~~ PHOTO #

PHOTO #4: View of Supply Pier (267).41i from the Naval Station
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4.2.2 Observed Inspection Condition

One pile (Pile 1, Bent 14) exhibited significant structural

damage. One corner of the pile had a 5' long crack from one

foot below the pile cap to the water level. It appeared that

the crack extended to the main reinforcing.

Two piles, Pile D in Bent 19 and Pile A in Bent 27, were damaged.

However, at some time in the past, two steel H-piles were driven on

either side of each damaged concrete pile in order to carry the

load, thereby repairing the damage.

In general, the remaining piles appeared to be in good condition

(see Photo #5). Minor cosmetic spalling was noted in a few piles

and in some sections of the concrete superstructure, but there

was no evidence of softness in the concrete.

The steel sheet pile bulkhead at the base of the pier is in poor

condition. Severe deterioration was evident in the splash zone

(see Photo #6).

Soundings indicated that the average water depth around the pier

perimeter was about 30' at mean low water.

4
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PHOTO #5

PHOTO #5: View Along Northwestern Perimeter
of Supply Pier (267), Showing
Typical Condition of Piles Above
Mean Low Water [Photo from CHESDIV
Files]

PHOTO #6: Southern Segment of Steel Sheet
Pile Bulkhead at Base of Supply
Pier (267), Showing Typical
Corrosion in Splash Zone

PHOTO #6 (-
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4.2.3 Structural Condition Assessment

Supply Pier appears to be in good condition, and the pile

foundation has sufficient capacity to handle the imposed

loads. The observed cosmetic spalling and cracking in the

piles are not significant, except in the case of Pile 1 in

Bent 14. If this pile is left untreated, the cracked corner

section of the pile will eventually spall off.

The severe deterioration of the steel sheet pile bulkhead has

not created any serious structural problems as yet. However,

if deterioration continues, holes will eventually appear in

the steel sheet piling, causing a loss of material from behind

the wall. This condition will result in the creation of voids

in the area adjacent to the pier approach.

4.2.4 Recommendations

To restore Pile 1 in Bent 14 to full capacity and protect it

from further deterioration, it is recommended that the existing

cracked concrete be removed and the corner section be rebuilt

with epoxy grout. The estimated cost for this repair is $1,000.

In addition, it is recommended that the steel sheet pile bulkhead

be protected from further corrosion and deterioration by placing

a reinforced concrete encasement from the base of the existing

cap to elevation 97.0'. The estimated cost for this repair is

$51,000.

The Supply Pier should be reinspected in five years to document

any further deterioration. This report should be used as a base-

line for the future inspection.

I
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4.3 BERTHING PIER - PIER 3 (799)

4.3.1 Description

The Berthing Pier is southeast of the Supply Pier, in the

Ensenada Honda area of the Naval Station. Its base is

flanked on either side by Section D of the Berthing Wharf

(890). Currently, it serves as a general purpose berthing

facility, although ordnance is also handled on the out-

board section of the pier (see Photo #7).

The Berthing Pier was built in 1966. The 1209' long x 120'

wide pier is supported by 62 bents. Bents 1 to 17, inclusive,

are comprised of HP 14x73 steel piles with 26" diameter rein-

forced concrete jackets extending from the pile cap to around

elevation 97.0'. The rest of the bents are comprised of 18"

square precast, prestressed concrete piles (see Figures 7 and

8). There are a total of 68 batter and 320 vertical steel

H-piles, and 132 batter and 878 vertical concrete piles. The

piles are designed for a bearing capacity of 60 tons. The

reinforced concrete deck is designed for a live load of 500

PSF uniform loading or highway loading of AASHO H20-S16 and

a maximum lateral load of 2500 PLF.

References: U.S. Naval Station - San Juan,
Bureau of Yards and Docks
"Berthing Pier"
Y & D Dwg. Nos. 1006594 and 1006597

Kiewit Dredging & Construction Co.
"Berthing Pier"j Dwg. Nos. KDC-106 and KDC-108
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PHOTO #7: View of Berthing Pier (799)

and Section C of Berthing
Whr 80 ro h aa

opr 80 ro h aaStation
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4.3.2 Observed Inspection Condition

One concrete pile exhibited severe structural deterioration,

probably due to impact from a berthing vessel (Pile A, spe-

cific bent unknown). The pile is completely severed just be-

low the pile cap (see Photo #8). No major spalling, cracking

or softness was observed on the remaining concrete piles (see

Photo #9).

The jacketed steel piles exhibited some minor cosmetic spalling

on the concrete jackets (see Photo #10). The exposed portions

of the steel piles had suffered minor corrosion and exhibited

some pitting (see Photo #11). Two piles were measured to de-

termine the extent of corrosion. The average metal loss on

these piles was between 2% and 4% (see Appendix for readings).

No significant deterioration was observed in the concrete super-

structure.

4.3.3 Structural Condition Assessment

The Berthing Pier appears to be in excellent condition with the

exception of the one damaged concrete pile. An analysis of the

existing conditions indicates that the pile foundation is in

satisfactory condition to handle the loads applied.

4.3.4 Recommendations

The damaged concrete pile should be repaired as soon as possible.

A repair technique used successfully at the Supply Pier consists

of driving two steel H-piles adjacent to the damaged concrete pile

and jacketing the steel piles in concrete to protect them from

corrosion. The estimated cost for this type of repair is $16,000.
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PHOTO #8

PHOTO #8: Concrete Pile in Berthing Pier
(799) Broken from Pile Cap Down
4'-5' (Pile A, Bent Unknown).
Damage Appears Due to Impact
(Photo From CHESDIV Files]

PHOTO #9: Concrete Pile in Berthing Pier
(799) Around Elevation 80.0',
Showing Typical Good Condition
of Chamfered Edge (Bent 18,
Pile T)

Ppj 
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PHOTO #10

PHOTO-#10: Typical Condition Above Mean Low
Water of Concrete Jackets
Encasing Steel H-piles in Berthing
Pier (799) [Photo from CHESDIV
File)

PHOTO #11: View of Edge of Flange of Steel
H-pile in Berthing Pier (799)
Just Below Concrete Jacket,
Showing Typical Corrosion (Bent 5,
Pile T)

PTiA 2
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4.4 AMMUNITION PIER (277)

4.4.1 Description

The Ammunition Pier at the Naval Station is situated on

the western edge of Ensenada Honda, isolated from the

other waterfront facilities. Its location is partly due

to its function, which is the handling of ordnance.

The 183' long x 32' wide pier was built in 1943. The re-

inforced concrete deck is supported by 19 bents with a
total of 64 batter and 122 vertical bearing piles. The

piles are 12" diameter steel pipe piles (see Figure 9).

References: Gee & Jenson Engineers-Architects-
Planners, Inc.
Subwater Inspection Report-1978.
Job No. 78-690
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4.4.2 Observed Inspection Condition

No major structural deficiencies were noted in the pile founda-

tion of the Ammunition Pier. All of the pipe piles exhibited
deterioration as a result of corrosion. Minor pitting was noted
on cleaned metal surfaces (see Photo #12). Two piles were
measured to determine the extent of corrosion. The average metal
loss based on these piles was approximately 10% (see Appendix for

thickness readings).

The submerged portions of the concrete pile cap exhibited some
softness in the concrete. In general, however, the concrete was
sound. The remainder of the superstructure, including pile caps
and concrete support beams, exhibited varying degrees of deterior-
ation (see Photo #13). Many areas of the concrete were spalled
and, in some cases, reinforcing was exposed and rusting.

Soundings taken along the perimenter of the pier indicated that
the average water depth was approximately 30' at mean low water
along the south side of the pier and approximately 25' at mean
low water along the north side.

iI
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PHOT #

PHOTO 112: Cleaned Area on Steel Pipe Pile
in Ammunition Pier (277) Just
Below Pile Cap, Showing Typical
Corrosion (Bent 15, Pile A)

PHOTO #13: View of Pile Caps and Beams in
Bent 6 of Ammunition Pier (277),
Showing Typical Condition of
Concrete

t

PHOTO #13 ( 6
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4.4.3 Structural Condition Assessment

The pile foundation of the Ammunition Pier is in satisfactory

condition and is capable of handling the applied loads. The

observed spalling and deterioration of the concrete super-

structure is not sufficient to detract from its structural capa-

bility. However, if left unchecked, this deterioration will con-

tinue and eventually reduce the capacity of the pier deck structure.

4.4.4 Recommendations

No repairs to the pile foundation are needed at this time. It is

recommended, however, that further inspection of the pier super-

structure be performed to determine the extent of repairs which

may be required to preserve the maximum capacity of the deck

structure. The Ammunition Pier should be reinspected in five

years to document any deterioration. This report should be used

as a baseline for this future inspection.

-.
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4.5 BERTHING WHARF - SECTIONS A,B,C & D (890)

4.5.1 Description

The Berthing Wharf, which is actually a steel sheet pile

bulkhead, is divided into four sections that run along the

shoreline of the Naval Station from the Fuel Pier in the

northwest to a short distance beyond the Berthing Pier in

the southeast. The bulkhead is used for general purpose

berthing.

The 3,738' long x 12' wide Berthing Wharf is a bulkhead

that was built in 1965 and is composed for four distinct

sections. Section A is 823' long and runs between the Fuel

Pier and the Supply Pier. Section B is 1,000' long and

runs in a southeast direction from the Supply Pier to a 900

corner made by the LST Ramp (843). Section C is 813' long

and runs southwest from the LST Ramp. At the end of Section

C, the wall makes a 680 turn to the southeast. This is

Section D, which is 1,101' long. It runs under the Berthing

Pier and beyond before making a change in direction. The

last 227' of the section, which were not inspected, run in a

northerlydirection (see Figures 10 and 11).

The bulkheads are anchored steel sheet pile walls constructed

of Z sections. According to government-furnished information,

the steel sheet piling are mainly Z-27 sections. The excep-

tion to this is a 217'-long segment of Section C (between CEC

Stations 7+60 and 5+40) that is shown to be composed of

Z-38 sections. For most of its length, the Berthing Wharf is

capped and encased by reinforced concrete down to elevation

j 98.0' (see Photo #14). The design stress for the tie rods,

wales and sheet piles is 22,000 PSI.

References: U.S. Naval Station - San Juan,

Bureau of Yards and Docks
"Dredging of Ensenada Honda"
Y & D Dwg. Nos. 964419, 964420,
1041273 and 1041274
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PHOTO #14: View of Concrete Encasement
and Fender System in SectionothBehigWaf(9)

~ j Showing Typical Conditions
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4.5.2 Observed Inspection Condition

Except for some occasional cosmetic spalling and softness at

the base of the concrete encasement, no unusual conditions or

damage was observed. In general, the concrete encasement was

sound (see Photo #14).

The steel sheet piling have deteriorated slightly. Some areas

of pitting were noted on cleaned metal surfaces (see Photo #15).

Corrosion nodes were located sporadically along the entire bulk-

head face (see Photo #16). At one station within each section

of the wharf, a steel sheet pile was measured to determine the

extent of corrosion. The average metal loss based on these four

piles was between 2.5% and 9% (see Appendix for actual readings).

Soundings taken along the Berthing Wharf face indicated that

water depths ranged from 12' to 20' at mean low water.
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PHOTO #15: Cleaned Patch Just Below
Concrete Encasement in Section
C of Berthing Wharf (890),
Showing Typical Corrosion
(CEC Station 7+00)

PHOTO #16: Example of Corrosion Node in
Section A of Berthing Wharf
(890) at Mudline (USN Station
5+50)

1*114
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4.5.3 Structural Condition Assessment

The Berthing Wharf is in excellent condition. No structural

abnormalities or significant deterioration was observed which
would reduce the bulkhead's capacity.

4.5.4 Recommendations
No repairs are needed at this time. It is recommended that a
detailed inspection of the tieback system, including tie-rods
and associated fasteners, be performed in order to assess their

condition and determine if they are capable of handling the

imposed loads. The Berthing Wharf should be reinspected in five
years to document any further deterioration. This report should
be used as a baseline for future inspections.

4
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4.6 BERTHING WHARF (280)

4.6.1 Description

This Berthing Wharf is located just north of the base of

the Supply Pier in the Naval Station. It functions as a

berthing area for the Station's service craft.

The present Berthing Wharf was built in 1957 and is 131.5'
long x 30' wide. The reinforced concrete deck is supported

by 11 bents with a total of 4 batter and 22 vertical bearing

piles. The vertical piles are all steel HP 12x74 sections.

Two of the batter piles are steel HP 12x53 sections (Bents 7
and 10) and the other two are steel WF 12x65 sections (see

Figure 12). The batter piles and inshore vertical piles are

completely covered by rock fill. The outshore vertical

piles (the A piles) are exposed and are encased in 18" square
reinforced concrete jackets from the pile cap to elevation

98.5'. The piles are designed for a bearing capacity of

70 tons.

References: Tenth Naval District, Bureau of
Yards and Docks
"Yard Craft Berth"
Y & D Dwg. No. 784244
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4.6.2 Observed Inspection Condition
No significant deterioration of the concrete superstructure was

noted. Reinforced concrete jackets were also sound. Exposed
sections of the steel H-piles exhibited some minor corrosion at

the edges of the flanges (see Photo #17). However, coating was

intact over most of the exposed surfaces of the piles.

4.6.3 Structural Condition Assessment
The Berthing Wharf is in excellent condition. No structural

deterioration was observed which would reduce the capacity of the

piles.

4.6.4 Recommendations

No repairs are needed at this time. The Berthing Wharf should

be reinspected in ten years to document any deterioration. This

report should be used as a baseline for future inspections.

I
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PHOTO #17

I PHOTO #17: Typical Condition of Edge of
Flange of Steel H-pile in
Berthing Wharf (280) Just Below
Concrete Jacket (Bent 11, Pile A)
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4.7 LST RAMP (843)

4.7.1 Description

The LST Ramp is located at the Naval Station between the

Supply Pier and the Berthing Pier, in the corner between

SectionsB and C of the Berthing Wharf (890). The ramp
is used as a general landing area for harbor utility craft

(YFU) and tank landing ships (LST).

The 62' long x 80' wide ramp was built in 1963. It is

comprised of a perimeter, anchored steel sheet pile bulk-

head filled with compacted granular material. The ramp

itself is a cast-in-place, reinforced concrete slab placed

on the granular fill (see Figure 13). The steel sheet pile

wall is constructed of Z-27 sections.

References: U.S. Naval Station - San Juan,
Bureau of Yards and Docks
"Dredging of Ensenada Honda"
Y & D Dwg. No. 964421

4I
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4.7.2 Observed Inspection Condition

In the midsection of the LST Ramp, running from the lip of the

ramp back approximately 14', the reinforced concrete slab was

cracked and broken. The damaged area ranged from 1' to 4' in

widthand the concrete was broken through to the underlying fill

and steel sheet piling.

The outshore edge of the reinforced concrete ramp was deteriorated

along its face. In some areas spalling extended 6" - 7" inand

the reinforcing was exposed. The remainder of the submerged portion

of the concrete ramp appeared sound. Some surface deterioration

was noted, but it was cosmetic.

The steel sheet piling around the perimeter of the ramp exhibited

minor deterioration as a result of corrosion. Its condition was

consistent with the steel sheet piling in Sections A-D of the

Berthing Wharf (890).

i_
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i~#v~ ,PHOTO # 18,: Spalled and Broken Area of
.3 Cncree Slb inCenter of
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4.7.3 Structural Condition Assessment

Although the spalled concrete and associated deterioration of

the ramp do not appear to have affected the use of the facility,

tidal action will continue to wash out underlying gravel, creating

cavities under the concrete slab. If high loads, such as fuel

truck wheel loads, are imposed on these areas, the concrete will

eventually give way, and use of the ramp will have to be restricted.

4.7.4 Recommendations

The deteriorated section of the concrete slab should be repaired

as soon as possible. The spalled and broken portion should be

cleaned of all loose concrete and a new reinforced concrete slab

should be cast in the cleaned area. To insure that no voids re-

main under the concrete slab, pressure grouting should be performed

in the area of the crack. In addition, the submerged face of the

ramp should be protected against further deterioration. Spalled

concrete and exposed reinforcing should be cleaned and patched

with epoxy mortar. The estimated cost of these repairs is $16,000.

The ramp should be reinspected in five years to determine if

further deterioration has taken place. This report should be used

as a baseline for future inspections.
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4.8 APPROACH PIER (273)

4.8.1 Description

The Approach Pier is situated in the Naval Station on

Puerca Bay, which is east of the main harbor area of

Ensenada Honda. The pier base joins the North Quaywall

of the Small Craft Berth (844), which borders one side

of the mouth of Dry Dock No. 1. The use of this facility

is currently restricted due to the deteriorated condition

of the decking and the lack of fendering.

The Approach Pier was built in 1944. The 1,018' long

x 15' wide pier is supported by six rock-filled steel

sheet pile cylinders and 23 bents (see Figure 14). The
cylinders are 30' - 6 5/8" in diameter and are constructed

of M-112 sections. The bents are composed of 38 20"-square

precast, reinforced concrete piles and 16 steel HP 14x89

piles. The concrete piles have a design bearing capacity

of 50 tons. The reinforced concrete deck has a design
live load of 200 PSP uniform loading.

References: Naval Operating Base,
Roosevelt Roads, Puerto Rico
"Approach to Dry Dock"
P.W. Dwg. No. 1927
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4.8.2 Observed Inspection Condition

The concrete piles which support the reinforced concrete deck

between the steel sheet piles cylinders exhibited some softness

around mean low water. The steel H-piles at the outshore end of

the Approach Pier exhibited minor to moderate corrosion. The

steel sheet pile cylinders exhibited severe deterioration around

mean low water and in the splash zone (see Photo #19; see Appendix

for thickness readings). Holes were evident in the splash zone

area and could be created in the area just below mean low water

with the aid of a chipping hammer (see Photo #20 and Figure 14).

At Cylinder B2, a split interlock was found, extending from the

mudline up 4' (see Figure 14). A void was noted through the

split indicating that a substantial amount of fill material had

been lost from the cylinder.

In general, the reinforced concrete pile caps associated with the

pile bents exhibited moderate spalling, and some reinforcing was

exposed. The reinforced concrete superstructure, including deck

and deck support beams, also exhibited minor to moderate spalling

along their lower edges.

Soundings taken along the perimeter of the pier indicated that the

average water depth was approximately 40' at mean low water.
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PHOTO #19

PHOTO #19: View of Deck and Cylinder Bl,
Looking Inshore Along Northeast
Edge of the Approach Pier (273).
Note Corrosion of Steel Sheet
Piling in Splash Zone (Typical
Condition)

PHOTO #20: A 2" Diameter Hole Around
Elevation 98.0' in Steel Sheet
Piling on North Side of Cylinder
BE in the Approach Pier (273)

I"I

PO 04-
47
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4.8.3 Structural Condition Assessment

The concrete and steel piles supporting the Approach Pier are

in fair shape and have sufficient capacity to support the applied

loads. Although severe deterioration is evident in the tidal

zone and splash zone on the steel sheet pile cylinders, the steel

below the mean low water area is in fair condition. The cylinders

are therefore not in excessively deteriorated condition from a

structural standpoint. However, if the severely corroded areas

around mean low water and in the splash zone are not repaired,

fill material would be lost through holes formed in the sheet

piling. This condition could eventually result in distortion

and failure of the upper section of the cylinders.

4.8.4 Recommendations

Government-furnished information indicates that the use of this

facility is restricted. It therefore seems safe to conclude

that the condition of the pier is well-known. If it is determined

that this facility is no longer necessary, it should be removed

before it deteriorates to the point of collapse, as the occurrence

of an uncontrolled failure would necessitate a much more extensive

demolition operation. It is estimated that the cost to demolish

the pier would be approximately $200,000.

If the pier is to be rehabilitated, the existing reinforced con-

crete pile caps should be cleaned to sound concrete and patched

with epoxy mortar to prevent further deterioration. The steel

sheet pile cylinders must be protected from the existing concrete

cap to elevation 97.0'. A ring of new coated steel sheet piling

should be suspended from the cap of each cylinder to elevation 97.0',

and the gap between the new sheeting and existing sheeting should be

filled with reinforced concrete. The split in Cylinder B2 should

be repaired by covering the area with a steel plate. The estimated

cost of these repairs is $1,200,000.

I
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4.9 REPAIR PIER (281)

4.9.1. Description

The Repair Pier is located in the Puerca Bay area of the

Naval Station. It adjoins the southwestern end of the

South Quaywall of the Small Craft Berth (844), which

borders one side of the mouth of Dry Dock No. 1. The

use of the Repair Pier is presently restricted due to

the deteriorated condition of the fender system, crane

rails and land approach.

The 160' long x 75' wide Repair Pier was built around

1943. The reinforced concrete decking is supported by

seven bents of 42" square reinforced concrete columns,

apparently resting on concrete pedestals. There are a

total of 21 vertical bearing columns (see Figure 15).

References: U.S. Naval Station - San Juan,
Bureau of Yards and Docks
"D.D. Quay Walls & Repair Pier"
Y & D Dwg. No. 928358

4

I
~4-49

I



,4

__ ~ i j Ii 5ouri4 QUAIWALL OF
(9- ~ = =SM~ALL, CPAPT Bu6rrsT (*844.)

Sco ~C LOSEL-4 IeJSPIECTED0 COLUIPAWS

4-PAT64 OF-'5AJI,-BY ' WSPECrIOM4.
CMC)RIEMA,,.JWrJ COLMeJ14 tOT

J IIJPC-CTI!D(5S~ECI1 5e-2. ~.).
Q BE#JTNWO.(FRo, UASK)

&^A COLUIA DE--iew~AIiopJ (Ff;OP
CIAE501VI 5TA1JOAR05)

0 C OWICETS C OL.AMIJ

PLAN

1_30 3-'3W'-0' 7 -(oWOOdOO

'75

E'JN 108.O- 77
MLW~ EL 100.0~ _____________

4Z Qu~skej ~tiWFORCED
CoW.CRETe

CoL.umI (TYP)

orA Sr-IECTI ONIf

GRAPIC SALECHESAPEAKE DIVISION
GRAPICSALECHILDS ENOWEEIIING NAVAL FACILITIES ENGINEERING COMMAND

CORPORATION_ WAINSCS. D.C.
No g AVAL Comm= OOEUT CM P S ES

AS SHOWN MCMW.MA REPAIR PIER (#281) 15
4-50



q

4.9.2 Observed Inspection Condition

No major structural deficiencies were observed in the reinforced

concrete column foundation of the Repair Pier. Some softness

was noted in the concrete columns around mean low water.

The reinforced concrete superstructure, including column caps,

beams and decking, was severely deteriorated. Theze were large

areas of severely spalled concrete in which reinforcing was

exposed and rusting.

4.9.3 Structural Condition Assessment

The reinforced concrete column foundation of the Repair Pier is

in good condition. It appears that the columns have the capacity

to handle the applied loads.

4.9.4 Recommendations

Government-furnished information indicats that the Repair Pier

is used only on a restricted basis. Therefore, no repairs are

recommended for the column foundation at this time. If full use

of this facility is desired, a thorough inspection of the rein-

forced concrete superstructure will be necessary to determine the

extent of the deterioration and the repairs required for adequate

rehabilitation.

I4-i
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4.10 SMALL CRAFT BERTH - NORTH & SOUTH QUAYWALLS (844)

4.10.1 Description

The Small Craft Berth is located on Puerca Bay in the

Naval Station. It is comprised of two sections, the

North and South Quaywalls, which flank the mouth of
Dry Dock No. 1. The use of these quaywalls is currently

restricted due to the deteriorated condition of the

fender system (see Photo #21).

The Small Craft Berth was built around 1943. Each
quaywall is 206' long x approximately 50' wide. The

reinforced concrete deck of each quaywall is supported

by eight bents of 42" square reinforced concrete columns,

apparently resting on concrete pedestals. There are a

total of 34 vertical bearing columns (see Figure 16).

References: U.S. Naval Station - San Juan,
Bureau of Yards and Docks
"D.D. Quay Walls & Repair Pier"
Y & D Dwg. No. 928358

4
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PHOTO #21

SPHOTO #21: View of Face of North Quaywall
of Small Craft Berth (844).
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4.10.2 Observed Inspection Condition

No major structural deficiencies were observed in the reinforced

concrete column foundation of the Small Craft Berth. Some soft-

ness was noted in the concrete columns around mean low water.

The reinforced concrete superstructure, including column caps,

beams and decking, was severely deteriorated. There were large

areas of severely spalled concrete in which reinforcing was exposed

and rusting.

Soundings taken along the face of the facility indicated that

water depths were approximately 30' at mean low water.

4.10.3 Structural Condition Assessment

The reinforced concrete column foundation of the Small Craft Berth

is in good condition. It appears that the columns have the capacity

to handle the applied loads.

4.10.4 Recommendations

Government-furnished information indicates that the Small Craft Berth

is used only on a restricted basis. Therefore, no repairs are

recommended for the column foundation at this time. If full use of

this facility is desired, a thorough inspection of the reinforced

concrete superstructure will be necessary to determine the extent of

the deterioration and the repairs required for adequate rehabilitation.
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4.11 AMMUNITION PIER - VIEQUES ISLAND (2018)

4.11.1 Description

The Ammunition Pier at Vieques Island, also called the

Mosquito Pier, is located on the western edge of a break-

water and causeway built in the northwestern sector of the

island. The pier is located near the outshore end of the

breakwater and is used to transship ordnance to and from

the ordnance storage area on Vieques Island.

TDhe 651' long x 40' wide pier was built in 1966. The

reinforced concrete deck is supported by 42 bents of 18"

square precast, prestressed concrete piles (see Figure 17 ).

There are a total of 94 batter and 172 vertical bearing piles.

The deck is designed for a live load of 600 PSF uniform loading

or a highway loading of AASHO H20-S16. The piles have a

design bearing capacity of 60 tons. The pier is designed

for a maximum lateral load of 2,000 PLF.

References: U.S. Naval Station - San Juan,
Bureau of Yards and Docks
"Weapons Handling Pier, Vieques Island"
Y & D Dwg. Nos. 1041814 and 1041815
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4.11.2 Observed Inspection Condition

No mAjor structural deterioration was observed at the Ammunition

Pier on Vieques Island. In general, all the piles were sound
and exhibited little or no softness. Little or no spalling or

cracking was observed. No significant cracking or spalling was

noted in the pile caps or the superstructure.

Soundings taken along the perimeter of the pier indicated that
the average water depth was approximately 40' at mean low

water.

4.11.3 Structural Condition Assessment
The Ammunition Pier on Vieques Island is in excellent condition.
No structural abnormalities or severe deterioration was observed

which would reduce the capacity of the pile foundation. Any

spalling or cracking noted is not structurally significant.

4.11.4 Recommendations

No repairs are required at this time. The Ammunition Pier should
be reinspected in ten years to document any further deterioration.
This report should be used as a baseline for future inspections.
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4.12 LST RAMP - VIEQUES ISLAND (2012)

4.12.1 Description

The LST Ramp on Vieques Island is located south of the
Ammunition Pier (2018), midway along the western edge

of the breakwater. It currently functions as a landing
area for harbor utility craft (YFU) and tank landing

Jships (LST).

The LST Ramp was built in 1964. In 1969, a 15' extension
was added to the outshore end, giving the ramp its present

dimensions of 95' x 80'. The ramp is constructed of two

cast-in-place reinforced slabs placed on a crushed stone
base over a graded stone embankment (see Figure 18).

References: U.S. Naval Mobile Construction Battalion Six
"Vieques Island - LST Ramp Repairs"
MCB Six Dwg. No. 344

I
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4.12.2 Observed Inspection Condition

Severe spalling of the concrete was noted along the submerged

edge of the LST Ramp on Vieques Island (see Figure 18). Rein-
forcing was exposed in this area and in a deteriorated condition.
In general, the remainder of the concrete ramp appeared sound.

4.12.3 Structural Condition Assessment

In general, the LST Ramp on Vieques Island is in good condition.
The spalling and deterioration along the submerged edge of the

ramp should be repaired to prevent further deterioration.

4.12.4 Recommendations

The submerged edge of the LST Ramp on Vieques Island should be

repaired by patching with epoxy mortar. Prior to the placement

of the new mortar, the existing concrete should be chipped to

sound concrete and deteriorated reinforcing should be replaced.

The new epoxy mortar should be placed or cast against the existing

concrete. The estimated cost for these repairs is $11,000.

iI
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4.13 SMALL CRAFT BERTH - VIEQUES ISLAND

4.13.1 Description

The Small Craft Berth on Vieques Island is situated south
of the LST Ramp (2012), on the western edge of the break-

water. Presently it functions as a small craft berthing
area. However, based on its condition, it is probably

restricted.

The Small Craft Berth is reported to have been built in

1940. The overall dimensions of the structure are
approximately 139' x 26'. The basic structure is a

cantilever steel sheet pile wall composed of MP sections,
backfilled with granular fill and capped with a reinforced

concrete deck (see Figure 19).

References: No government-furnished information detailing
the construction of this facility was avail-
able. All such information provided herein is
the result of the on-site inspection.
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4.13.2 Observed Inspection Condition

The steel sheet pile wall was severely deteriorated around mean

low water and in the splash zone. Holes were noted over 50% of

the steel sheet piling in the splash zone area. In the area just

below mean low water, the wall was severely corroded, and holes

could easily be made in the steel with a chipping hammer. The

steel sheet piling were also deflected outward, indicating that

the imposed soil loads exceeded the wall's capacity.

The reinforced concrete deck has been patched several times. It

appears that the deck has been enlarged on the outshore side in

order to fill the voids created when the steel sheet piling deflected

outward.

Soundings taken along the face of the wall indicated that the water

depths ranged from 6'-8' at mean low water.

4.13.3 Structural Condition Assessment

The Small Craft Berth on Vieques Island is in poor condition. It

has already experienced partial failure as evidenced by the severe

outward displacement of the steel sheet pile wall. It appears

that current use of the facility is minimal and perhaps restricted.

4.13.4 Recommendations

The facility should be used with caution due to its advanced state

of deterioration. Government-furnished information indicates that

a new design was developed for a Small Craft Berth at Vieques Island,

implying that this facility has been in poor condition for some time.

It is recommended that the present facility be abandoned and the

S[ proposed facility be constructed. Based on the details of the proposed

design, the estimated cost for replacement of this facility is

$360,000.
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REPAIR COST ESTIMATE

SUPPLY PIER (267)

1) Repair spalled corner of pile:

&) Chip to sound concrete, clean exposed steel, patch
with epoxy mortar.

LumpSum Cost for One Pile = $ 1,000

2) Repair and protect steel sheet pile bulkhead:

A) Clean existing steel sheet piling and install
reinforced concrete encasement from base of
existing cap to elevation 97.0'.

13' deep x 1.5' wide x 70' long = 1365 c.f. = 51 c.y. x
$1,000/c.y. = $51,000
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REPAIR COST ESTIMATE

BERTHING PIER (79)

1) Repair damaged pile by driving two (2) steel piles adjacent
to the damaged pile through the concrete deck. Tie the
piles into the pier with reinforced concrete and encase the
piles in reinforced concrete jackets.

a) Demolition of deck:

Lump Sum = $ 2,000

b) Install new HP 14x73's:

10,2201b @ $.75/lb. = $ 7,665

c) Cast new pile cap and jackets
(7c.y. of Concrete):

7c.y. x $500/c.y. = $ 3,500

d) Mobilization-Demobilization

Lump Sum = $ 2,000

Total: $15,165

Budget: $16,000
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REPAIR COST ESTIMATE

LST RAMP (843)

1) Repair deteriorated concrete area in tidal zone at center
of ramp and along ramp faces

a) Chip to sound concrete, clean and/or replace
deteriorated reinforcing and cast new rein-
forced concrete section.

10'x 10'x 1.5' - 5.6c.y. concrete patch

@ $600/c.y. = $ 3,360

160s.f. epoxy mortar @ $40/s.f. $ 6,400

b) Pressure grout under ramp in damaged area
to fill voids beneath concrete ramp.

10 holes @ 20 bags/hole = 200 bags
200 bags @ $20/bag $ 4,000

Mobilization-Demobilization:

Lump Sum $ 2,000

Total: $15,760

Budget: $16,000

I

~A-4

I



REPAIR COST ESTIMATE

APPROACH PIER (273)

1) Demolish pier:

a) Remove all decking, piles, pile caps and
steel sheet pile cylinders to the mudline.

Lump Sum $ 200,000

2) Repair pile caps and steel sheet pile cylinders:

a) Clean to sound concrete; repair or replace
reinforcing; patch pile caps with epoxy
mortar.

84s.f./bent x 23 bents = 1932s.f. @ $15/s.f.
$ 28,980

b) Clean steel sheet pile cylinders from cap
to elevation 97.0'. Encase existing cylinders
with new coated steel sheet piles from cap to
elevation 97.0'. Fill gap between cylinder
and new sheet piles with reinforced concrete.

$180,000/cylinder x 6 cylinders $1,080,000

c) Patch split in steel sheet pile Cylinder B2
with steel plate.

Lump Sum $ 2,000

Total: $1,110,980

Budget: $1,200,000

I'
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REPAIR COST ESTIMATE

LST RAMP - VIEQUES ISLAND (2012)

1) Clean ramp face to sound concrete. Repair or
replace deteriorated reinforcing. Patch with
epoxy mortar.

268s.f. @ $40/s.f. - $10,720

Budget: $11,000
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REPAIR COST ESTIMATE

SMALL CRAFT BERTH - VIEQUES ISLAND

1) Demolish existing berth and replace with new

facility (existing design):

a) Demolition:

Lump Sum - $ 20,000

b) New Berth, including tied back steel
sheet pile bulkhead, backfill and
fender system:

197LF @ $1,700/LF - $334,900

Total: $354,900

Budget: $360,000
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