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The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and provides
planning, design, construction, sustainment, restoration, and modernization criteria, and applies
to the Military Departments, the Defense Agencies, and the DoD Field Activities in accordance
with USD (AT&L) Memorandum dated 29 May 2002. UFC will be used for all DoD projects and
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preparing service for document interpretation and improvements. Technical content of UFC is the
responsibility of the cognizant DoD working group. Recommended changes with supporting
rationale should be sent to the respective service proponent office by the following electronic
form: Criteria Change Request. The form is also accessible from the Internet sites listed below.

UFC are effective upon issuance and are distributed only in electronic media from the following
source:
e \Whole Building Design Guide web site http://dod.wbdg.org/.
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electronic version prior to use to ensure that they are current.
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NEW DOCUMENT SUMMARY SHEET

Description of Change: UFC 4-152-01, DESIGN: PIERS AND WHARVES represents another
step in the joint Services effort to bring uniformity to the planning, design and construction of
piers and wharves. This UFC contains extensive modifications in the following areas:

Loads and seismic considerations
Fender Systems
Camels and Separators

Conversion from Mil-Hdbk to UFC and general updates and revisions

Reasons for Change: The existing guidance was inadequate for the following reasons:

Previous document was nearly 20 years old
Need to convert to UFC format
Incorporation of changes described above
Update to referenced documents

Impact: The following direct benefits will result from the update of 4-152-01, DESIGN: PIERS

AND WHARVES:

Although primarily a U.S. Navy document, a single, comprehensive, up to
date criteria document exists to cover design of piers and wharves.

Eliminates misinterpretation and ambiguities that could lead to design and
construction conflicts.

Facilitates updates and revisions and promotes agreement and uniformity of
design and construction between the Services.
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CHAPTER 1: INTRODUCTION
1-1 SCOPE.

This UFC contains descriptions and design criteria for pier and wharf construction, including
subsidiary, contiguous, and auxiliary structures. Loading details, regulations, furnishings,
appurtenances, and other information are discussed when applicable. This UFC provides
minimum facility planning and design criteria for efficient homeporting facilities of Naval
vessels. Existing ports, facilities, and berths may not meet all criteria and may therefore,
perform less efficiently, but do not necessarily require upgrade. This UFC focuses on the
entire homeport operation. For example, ships will visit fueling and ammunition piers for short
periods, but generally berth at general purpose berthing piers.

1-2 GENERAL FUNCTION.

An important consideration that often comes up has to do with differentiation between
homeports and ports of call. Basically, a homeport for a specific ship has been identified as
such by Commander Fleet Forces Command and is listed in the Naval Register,
http://www.nvr.navy.mil. The homeport is where the ship is assigned and offers all requisite
services required by the ship to include the full compliment of hotel services. In contrast, a
port of call would be any port where a ship stops along the way other than its homeport, or a
stop at a fueling pier, an ammunition pier, a supply pier, or a repair pier. The only real
requirements for a port of call would be that it has sufficient dredge depth and that it provides
secure mooring. Ship does not go cold iron in port of call and uses its organic systems.
However, local determinations and justifications can warrant adding specific features at ports
of call. Many of the new classes of ships have concepts of operations and special mission
requirements that have resulted in making accommodations at ports in forward operating areas
that ordinarily would not be required, i.e. hotel services. These are handled on a case-by-case
basis and driven by operational requirements. Generally, piers and wharves provide:

Berths with sufficient dredge depths for vessels.
e Secure mooring for vessels berths.

e Transfer points for cargo and/or passengers between water carriers and land
transport.

o Facilities for fitting-out, refit or repair; and specialized functions.
1-3 FUNCTIONAL CATEGORIES.
Piers and wharves are grouped into four (4) primary types as follows:
1-3.1 Type | — Fueling, Ammunition, and Supply.

1-3.1.1 Fueling.



UFC 4-152-01
28 July 2005
Change 1, 1 September 2012

These are dedicated piers and wharves equipped with facilities for off-loading fuel from ship to
storage and for fueling ships from storage. For additional design criteria, see UFC 4-150-02,
Dockside Utilities for Ship Service.

1-3.1.2 Ammunition.

These are dedicated piers and wharves used for discharging ammunition for storage and for
loading ammunition on outgoing ships. Explosives and ammunition quantity/distance
standards are discussed in NAVSEA OP 5, Volume 1, Ammunition and Explosives Safety
Ashore.

1-3.1.3 Supply.

Supply piers and wharves are used primarily for the transfer of cargo between ships and shore
facilities. Provide standard gage railroad tracks when supplies will be brought in by rail.

1-3.2 Type Il — General Purpose.
1-3.2.1 Berthing.

These are general-purpose piers and wharves used primarily for mooring ships. Furthermore,
berthing facilities may be active, as when ships are berthed for relatively short times and are
ready to put to sea on short notice, and inactive, as when they are berthed for long periods in a
reserve status. Activities that typically take place on berthing piers and wharves are personnel
transfer, maintenance, crew training, cargo transfer, light repair work, and waste handling.
Under some circumstances, fueling and weapons system testing may also be carried out in
these facilities.

1-3.3 Type Il — Repair.

An important consideration for repair piers is the need to provide heavy weather mooring
capability. This includes properly sized and spaced storm bollards and a compliment of heavy
weather mooring lines. This consideration is predicated upon the fact that ships under repair
may not be able to get underway during a heavy weather event.

1-3.3.1 Repair.

Repair piers and wharves are constructed and equipped to permit overhaul of ships and
portions of a hull above the waterline. These structures are generally equipped with portal
cranes or designed to accommodate heavy mobile cranes.

1-3.3.2 Fitting-Out or Refit.

Piers and wharves for fitting-out are very similar to those used for repair purposes, providing
approximately the same facilities. However, fitting-out piers and wharves will have, in addition
to light and heavy portal cranes, large fixed tower cranes for handling guns, turrets, engines,
and heavy armor.
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1-3.3.3 Floating Drydocks.

Piers and wharves for floating drydocks are constructed and equipped to permit overhaul of
ships above and below the waterline. Some floating drydocks have portal cranes on tracks on
the wingwalls and some floating drydocks use cranes from the pier side. The dredge depth at
these facilities must accommodate the floating drydock when submerged. Floating Drydocks
are normally moored using two or more vertical spuds that maintain the horizontal position of
the dock throughout its full range of vertical movement from fully submerged to fully
dewatered. The pier/wharf structure must be designed to accommodate mooring spud
placement and loading. The pier or wharf layout should also consider personnel, material, and
vehicle access to the drydock pontoon deck when the drydock is in the raised (dewatered)
position.

1-34 Type IV — Specialized.
1-3.4.1 Magnetic Treatment and Electromagnetic Roll piers.

These are piers that moor ships over an array of underwater instruments and large-area cable
solenoids used specifically for removing and/or modifying the magnetic signature
characteristics of surface vessels and submarines, as well as calibrating the on-board
degaussing systems of mine countermeasure vessels. Magnetic Treatment facility designs
vary using slips, T-piers, or single piers depending upon location and requirement. Magnetic
Treatment piers designed to accommodate surface vessels are typically configured as T-
shapes; whereas, submarines and mine countermeasure vessels are typically treated at drive-
in piers built in parallel configurations.

1-3.4.2 Training, Small Craft, and Specialized Vessels.

These piers and wharves are typically light structures designed for specific but limited
functions. Specific requirements are usually provided by the activity. Additional guidance can
be found in \1\ UFC 4-152-07, Design: Small Craft Berthing Facilities. /1/

1-4 FLEXIBILITY OF BERTHS.

Typically, piers and wharves are designed to provide space, utility service, and other
supporting facilities for specific incoming or homeported ships. However, berthing plans and
classes of ships berthed change with time. While it is not economically feasible to develop a
single facility to accommodate and service all classes of ships presently known, design the
facility with a certain amount of flexibility built in for anticipated future changes in the functional
requirements. This is especially true for berthing piers and wharves that will be used to
accommodate different classes of ships as well as support a variety of new operations.

1-5 APPURTENANCES AND FEATURES.
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The following is a range of appurtenances and features that may be required for piers and

wharves.

Mooring devices to safely secure the ship.
Fender systems, camels and separators.
Hotel and ship service utilities.
Communications.

Cranes and crane trackage.

Access facilities for railroad cars and trucks.
Waste handling facilities.

Cargo handling equipment.

Covered and open storage spaces for cargo.

Support building, tool shed, office space, and control rooms.

Lighting poles and equipment.
Security systems.

Firefighting equipment.
Emergency medical facilities.
Access structures and facilities.
Fueling facilities.

Safety Ladders.

Life-Safety Rings.
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CHAPTER 2: FACILITY PLANNING
2-1 LOCATION AND ORIENTATION.
2-1.1 General.

The location and alignment of piers and wharves in a harbor should consider factors
such as:

e maneuverability,

e required quayage,

e harbor line restrictions,

e geotechnical conditions,

e isolation requirements,

e prevailing wind and current directions,
e clearance between moored or passing vessels,
e project depth,

e shoaling patterns,

e environmental permit restrictions,

e port regulations and

e landside access/proximity.

For further discussion and criteria, see UFC 4-150-06, Military Harbors and Coastal
Facilities.

2-1.2 Orientation for Environmental Conditions.

To the extent practicable, orient piers and wharves so that a moored ship is headed
into the direction of the prevailing winds and currents. Thus, the forces induced on
mooring lines by these conditions would be kept to a minimum. If such an
arrangement is not feasible, consider an orientation in which the wind or current
holds the ship off the facility, although do not overlook the difficulty in mooring a ship
under such conditions. In locations where criteria for both wind and current cannot
be met, orient the berth parallel to the direction of the more severe condition. At
locations exposed to waves and swell, locate the facility so that a moored ship is
headed into the wave or swell front. If planning criteria dictate that a pier or wharf be
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oriented so that a moored ship is positioned broadside to the prevailing winds,
currents, or waves, consider breast-off buoys to keep the ship off the facility and
diminish the possibility of damage to the structure and ship. At oil storage terminals
located in areas where meteorological and hydrological conditions are severe,
consider using a single point mooring which allows a moored tanker to swing freely
when acted upon by winds, waves, and currents from varying directions. See UFC
4-159-03, Design: Moorings.

2-1.21 Pier Orientation.

A pier is oriented either perpendicular to or at an angle with the shore. There are
generally slips on both sides, although there are instances where only one side has
a slip because of site conditions or because there is no need for additional berthing.
Piers may be more desirable than wharves when there is limited space available
because both sides of a pier may be used for mooring ships. When both sides of a
moored ship need to be accessed, two parallel piers with a slip in between may be
preferred. Magnetic Treatment and Electromagnetic Roll piers usually require a
magnetic north/south orientation, irrespective of other considerations

2-1.2.2 Wharf Orientation.

A wharf is a structure oriented approximately parallel to the shore. Ships can only
be moored at the offshore face of a wharf. When water depths close to shore are
not adequate to accommodate deep draft ships, the wharf, consisting of a platform
on piles, is located offshore in deep water and is connected to shore at one or more
points by pile-supported trestles, usually at right angles to the wharf. If the trestle is
located at the center of the wharf, the structure is referred to as a T-type wharf; if the
trestle is located at an end, the facility is known as an L-type wharf; if trestles are
located at both ends, the wharf is called a U-type wharf. Ships may be berthed on
both sides of a T- or L-wharf. When the offshore wharf is used for transfer of bulk
liquid cargo from the unloading platform to shore via submarine pipelines, the
structure is referred to as an island wharf. A trestle from the offshore wharf to shore
is not provided and both sides of the island wharf may be used for mooring ships.
Launches are used for wharf access. Where a U-shaped berth is formed by a cut
into land by two approximately parallel wharves, this may be referred to as a slip.
For examples of pier and wharf types, see Figures 2-1 and 2-2. For general cargo,
supply, and container terminals, a wharf structure, connected to upland shore area
for its full length, is preferred because such an arrangement is more adaptable to
loop rail and highway connections and the distance from wharf apron to transit
sheds and open storage areas is shorter.

2-1.3 Vessel Ingress and Egress.

On occasion, a moored vessel is required to make a hasty departure from its berth
and head out to sea. Accordingly, when planning a pier or wharf, consider providing
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adequate turning area so that a ship can be turned before it is docked, and moored
with a heading that will permit a convenient and rapid departure.

2-1.3.1 Disaster Control and Emergency Plans.

In an emergency, tugs may not be available. Therefore, the slip, berth, basin, and
channels should allow the ship to get underway without assistance. See \1\
OPNAVINST 3040.5D Procedures and Operations Reporting Requirements for
Nuclear Reactor and Radiological Accidents. /1/

There will be cases where a ship will not be able to leave prior to heavy weather
(such as during a PMA or PIA for CVN). General-purpose berths are normally
designed for 64-knot (75-mph (32.9 m/s)) winds. Winds in excess of 64 knots (75
mph (32.9 m/s)), such as may be seen at repair berths, require special
considerations. See the heavy weather mooring criteria contained in UFC 4-159-03.

Design facility systems for continuous operation in the event of a power outage, in
other words, pier/wharf remains operational with exception of having shore power
and lighting.

2-1.3.2 Harbor Elements.

Information on channel approaches (outer channels), entrances (inner channels),
and turning basins to include recommended widths and depths is contained in UFC
4-150-06.

2-1.4 Water Depth.

At locations where the required depth of water is available close to shore and the
harbor bottom slopes steeply out to deeper water, it may not be economical to build
deep-water foundations for a pier; consider a wharf structure. At locations where
water depths are shallow and extensive dredging would be required to provide the
required depth of water close to shore, consider locating the facility offshore, in
deeper water, by utilizing a T-, L-, or U-type wharf.

2-1.5 Dolphins.

These are small independent platforms or groups of piles used by themselves or in
conjunction with a pier or wharf for specialized purposes. A mooring dolphin is
sometimes used at the offshore end of a pier or both ends of a wharf to tie up the
bow or stern line of a ship at a more favorable angle. Mooring dolphins are usually
accessed by a catwalk, as illustrated in Figure 2-1, and are provided with a bollard or
capstan. Breasting dolphins are sometimes used for roll-on/roll-off facilities and at
fueling terminals where a full-length pier or wharf is not required. They may also be
used as part of the fender system. A turning dolphin is an isolated structure used
solely for guiding the ships into a berth or away from known obstructions.
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