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FIELD MANUAL HEADQUARTERS
NO 55-15 DEPARTMENT OF THE ARMY

Washington, DC, 9 June 1986

TRANSPORTATION REFERENCE DATA

PREFACE

This manual is both a planning guide for staff and unit officers and a digest
of operational data for use as a reference by operators and users of
transportation.

It includes characteristics of typical transportation equipment and facilities
and methods for estimating capabilities and requirements for transportation
equipment, facilities, and troop units. Personnel and equipment data for the
modes of transportation and for transportation terminals are presented, as
well as data for computing requirements for staff, supervisor, and control
ggtiviti%s. Factors concerning administrative support requirements are

iscussed.

The manual also contains report formats and examples of orders and stand-
ing operating procedures. Loading data for water, rail, motor, and air
movements; tables on weights, measures, and conversion factors; and
miscellaneous data of general usefulness are included. Planning data con-
tained herein may be modified as necessary to meet known conditions and re-
quirements.

The pro%onent of this publication is HQ TRADOC. Submit changes for im-
proving this publication on DA Form 2028 (Recommended Changes to
Publications and Blank Forms) and forward it to Commandant, US Army
Transportation School, ATTN: ATSP-TDL, Fort Eustis, VA 23604-5399.

Unless otherwise stated, whenever the masculine gender is used, both men
and women are included.

*This publication supersedes FM 55-15, 28 February 1968.
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CHAPTER 1

TRANSPORTATION PLANNING AND MOVEMENT CONTROL

-

.

CONTENTS

[ Transportation Plannind . .. ........
[ Movement Control|...............

TRANSPORTATION PLANNING

Transportation planning is determining
what must be moved, where and when it must
be moved, and the best way to move it. The
planner must pay attention to detail. He must
realize that while working with a system that
calculates detailed computations in minimal
time, with the aid of a computer, the computer
output must be in a form that is easy to use by
transportation management personnel.

Overview

Transportation planning that supports a
unified commander’s operations plan covers
both intertheater and intratheater movement
and reception of personnel, materiel, and equip-
ment into the theater and onward to their final
destinations. In addition, the competing re-
quirements for limited strategic lift resources,
mobility support facilities, and intratheater
transportation assets must be assessed in
terms of impact on mission accomplishment.
Priorities must be established to resolve con-
flicts. A movement program is prepared in
light of both movement constraints and the

concept of operations. The movement program
is the basis for development of detailed
transportation tables and schedules used in the
execution phase of the plan.

The payoff in transportation planning lies in
the timely delivery to planned destinations of
both effective combat forces and the means for
their sustained support. Effective combat
forces include both unit personnel and unit-
related supplies and equipment. Sustained sup-
Port includes support forces, replacement and
iller personnel, resupply and buildup, and con-
struction personnel, materiel, and equipment.

Only the total force and resource require-
ment for movement need be covered in the
movement program. At the outset of transpor-
tation planning, all requirements data are
assessed in terms of point of origin and
destination. After it is determined what is to
be moved, requirements (force increments, per-
sonnel increments, and cargo increments) are
sequenced in order of desired arrival at the
destination and the mode of transportation is
selected. A port of debarkation (POD) and in-
termediate PODs are selected at the ship’s
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destination meeting. Time-distance factors are
applied, a departure date is reckoned, conflic-
ting requirements for limited transportation
assets and mobility support facilities are
reconciled, and the movement program is
tested for feasibility.

Process

The transportation planning process must be
followed regardless of the type of transporta-
tion planning being done. First, determine
what must be moved. Second, determine what
transportation resources are available. Third,
balance requirements against  resources.
Fourth, determine shortfalls and critical points
and apply priorities. Fifth and most important,
coordinate the plan with all units affected. The
transportation planner must determine what
the unit needs and then attempt to develop a
transportation network to satisty these needs.

Determine requirements. Each requirement
for movement of troops or supplies generates
at least one requirement for transportation. In-
itial transportation requirements can be ex-
pressed in terms of tonnage (or numbers of per-
sonnel) and distance. In the later stages of
planning, the tonnages become classes of
supply or even distinct items. Distances
become routes between sdpecific origins and
destinations are determined.

The responsibility for providing adequate
transportation support for the operation rests
with the transportation planner. He estimates
total requirements based on the supplies re-
3_u|red for the supported forces and the

istances involved in the phases of the opera-
tion. This estimate serves as a point of depar-
ture. It functions as a general check on
whether the requirements submitted by users
are realistic. It also serves to recognize every
supply or personnel action as a transportation
requirement and to refine those requirements
as early as possible.

Some requirements may be within the
capability of transport organic to the re-
questing unit. The planner must determine the
extent of such capabilities and urge their use.

1-2
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Special requirements will be generated when
the corps includes an airborne or air assault
division. These divisions have limited organic
transport capabilities. Therefore, when com-
mitted to sustained ground combat operations,
they will require significant, dedicated
transportation from the corps.

Determine resources. Resources are determin-
ed by assessing transportation resources and
considering —

» What types of transportation units are
available.

 Characteristics and capabilities of each
mode of transport.

» Capabilities of available civilian transport,
based on a survey of facilities, inspection of
equipment, and agreements negotiated with
civilian transportation operators.

_» Capabilities of host-nation transport, both
civil and military, based on a survey of
facilities, inspection of equipment, and
agreements negotiated with the host-nation.

Balance requirements and resources. Balanc-
ing requirements and resources is a process
which determines if the transportation
capability is adequate to support the opera-
tion. It also establishes the work load for each
segment of the transportation service. This is
the most time-consuming portion of the plan-
ning process.

To provide complete transportation support,
the planner considers factors other than the
necessary operating units. The planner pro-
vides for adequate command and control by
organizin? units according to their mission,
proposed locations, and area of coverage. He
coordinates with planners of other services to
make certain that their plans include the
necessary capability for support to the
transportation units. He makes recommenda-
tions on location of supply and service installa-
tions according to their requirements for
transportation.

A composite statement of total requirements
for transportation speeds up the planning pro-
cess. Each planner selects the format that he
finds most usable. One may use a chart listing
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all requirements and showing origin, destina-
tion, required delivery date, weight, quantity,
and class of supply for each shipment.

The process of establishing work loads for
each transport mode varies according to the
phase of operation. In the usual situation, the
plan for the initial phase should provide suffi-
cient motor transport for all cargo and person-
nel movements. Though some priority items
willmove by air, this quantity will normally be
only a small percentage of the total supplies.

Work loads are computed individually for
each transport mode, according to the
characteristics and capabilities of the
operating units of that mode. The final plan,
however, must combine the units and opera-
tions of all modes into a single, integrated
transportation system.

During actual operations, the theater com-
mander allocates a portion of the available
airlift to the theater army for its requirements.
For planning purposes, however, air movement
capacity is an assumption based on coordina-
tion with Army aviation and Air Force
planners. This assumed capacity seldom ex-
ceeds the requirement for movement of
priority cargo. If there is an excess, planners
should use it for nonprogrammed priority
movements. Army transport aircraft capacity
seldom exceeds the amount required for direct
support of combat operations. Therefore, plans
should not provide for routine movements by
air of other than priority cargo.

Rarely will a transportation plan indicate ex-
tensive use of inland waterways. In only a few
areas of the world are there extensive inland
waterway systems compatible with the re-
quirements for transportation. Inland water-
way systems are relatively vulnerable to
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enemy action and sabotage and are difficult to
restore to usefulness.

The planner must be certain to include all
types of work loads, such as the following suc-
cessive, direct, and retrograde shipments of
some cargo; documentation for rehandling; re-
quirements for rewarehousing; augmentation
of unit’s transportation; assistance to medical
evacuation plan; and requirements to support
allied and civilian organizations.

Determine critical points.  Determining
critical points along the proposed transporta-
tion system is done early in the planning pro-
cess to identify points such as supply facilities,
aerial and water ports, terminal transfer loca-
tions, and other points which may create
bottlenecks. Accompanying this critical point
determination is an analysis of which alter-
native plans would alleviate possible bottle-
necks. This builds flexibility into the system.

Coordinate with other planners. Complete
coordination amonc? all planners is mandatory
to ensure jntegirate support. Since the original
guidance is seldom valid throughout the plan-
ning period, constant coordination with the
other staff planners on changes to the mission,
commander’s  concepts, assumptions, in-
telligence, policies, priorities, allocations,
locations of facilities, and other elements
necessary to keep planning current is an ab-
solute necessity.

Tables of Organization and Equipment

For a detailed breakdown of the transporta-
tion headguarters,_ by TOE, mission, assign-
ment, and capabilifies, refer to.
These are not mode oriented, will be used

where appropriate, and are provided for
general planning information.
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Table 1-1. Tables of organization and equipment — transportation headguarters

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation command

Transportation composite group

Transportation service organization head-
quartors teams:

AA, platoon headquartars [component)

1-4

55-002H

55-028H

55-500H

MISSION; To command and control units
employed in the transportation service suppaorting
an independent corps force, to coordinate
transportation service support matters with other
US, host nation, and aHied nations as directed,
and to control indigenous transportation
rasources allocated to the transportation service.

ASSIGNMENT: To a COSCOM.

CAPABILITIES: The TRANSCOM is ons of the
functional commands of the theater Army. It is
the principal transportation headquarters in the
theater and, although located in the COMMZ, pro-
vidas thaater-wide mode operations. The
TRANSCOM may be the direct higher head-
quarters for the brigades or groups located in the
COMMZ. At level 1, this unit —

* Commands and supervises the activities of all
transportation and other assigned or attached
units opserating the transportation service in sup-
port of an independent corps force.

+ Provides staff planning and coordination of
transpotrtation CSS activities by the COSCOM
headquarters.

® Provides liaison with US, host, and allied
nations as directed by COSCOM headquartters.

* Controls, as required, indiganous transporte-
tion resources allocated to the COSCOM transpor-
tation service.

MISSION; To command units employed in the
transportatlon service supporting an independent
division-size farce or a two-division separate corps
force,

ASSIGNMENT: To a support brigade smployed in
support of an independant division-size force or a
two-division separate corps force.

CAPABILITIES: At level 1, this unit —

* Provides command of attachad units {air,
motor, terminal, and rail transport) requirad for
oporation of a transportation service in support of
an indepandent division-size force.

* Provides a nucleus organization for develop-
ment of a transportation brigade or command
during the initial stages of a logistical base
buidup.

« Develops plans and policies for employmant
of attached units,

+ Coordinates rear battle and ADC activitias of
subordinate units with the designated com-
mandar.

MISSION: To provide command, control, and
supervision of a transportation separate platoon,
company, or battalion organized by attachment of
aperational teams.

ASSIGNMENT: Normally assigned to a
transportatlon company,
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Table I-1. Tables of organization and equipment — transportation headquarters (cont)

UNIT TOE MISSION/ASSIGNMENT/CAPABILITIES

CAPABILITIES: This team provides command and
coniroi for a piatoon which wiil normaiiy be com-
posed of more than one team with anh aggregate
strength of not less than 40 individuals and to
which a commissioned officer is not organically

assigned.

AB, platoon headquarters {separate;} ASSIGNMENT: Normally assigned to a

R - 1Y)
uc"apul ALY LTy .

CAPABILITIES: In ssparate operations, this team
provides command and administrative control for

a niataon nnrmnllu comnnsad of mare than ong
a p2ioon Fally composed O3

team with an aggregﬂte strength of not less than
40 individuals and te which a commissioned of-
ficer is not organically assigned.

AC, company headquarters ASSIGNMENT. Normally assigned to a
transportation battalion or group or may oparate

separataly,

LEoTaNe

CAPABILITIES. This team provides command and
administrative control for the eguivalent of two or
mora blatoons,

AD, battalion headquarters ASSIGNMENT: Normally assignaed/attached to &
transportation group or brigade or may operate

sSGparaiey.

CAPABILITIES: This team provides command and
administrative control of three to saven transpor-

tation companies, detachments, or teams of
alioh compames, Coachs sear et

aquivalent size.

MOVEMENT CONTROL

For a detailed breakdown of movement con-
trol units by TOE, mission, assignment, and
capabilities, refer to Table 1-2.

Table 1-2. Tables of organization and equipment—movement control units

UNIT TOE MISSION/ASSIGNMENT/CAPABILITIES

Transportation movement contral agency 55-004H MISSION: To operate undser the direction of the
TRANSCOM ACofS Mavements, the theater army

movement control center, hlghway traffic head—
guarters, transportation movement offices, and

highway regulating points.

ASSIGNMENT: To the TRANSCOM.

CAPABILITIES: At level 1, this unit —

* When augmented by teams from TOE 55-580,
providas the personnel and equipment to control
movement of personnel and materiel, except bulk
POL by pipeline, within the COMMZ.

& WAt e mrassasne trd by $asvon $enee TOAE EE CON
* yroan GUjimsnied oy 1S4MS WTOM 1 UC Su-wns,

provides the personnel and equipmaent to perform
highway traffic headquarters functions within the
CoOMMZ.

1-5
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Table 1-2. Tables of organization and equipment — movement control units (cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITIES

Transportation movement control center
{COSCOM)

Transportation movement control teams:

LA, movement control

LB, movement control

LC, movement control

1-6

® Maintains liaison with transportation
elaments of other US Forces and allied or host
nations.

* Provides command and nontechnical supervi-
sion and training of the enlisted component and
provides limited unit level administrative supply
and communications support to the technical
movement control elements,

Mission: To command and supervise attached or
assigned units and teams engaged in rmovement
control and highway ragulation; to provide move-
ment management for movement of personnel
and material, except bulk POL moved by pipeline,
within or gut of the corps area; and to provide
highway regulation services within the carps area.

Sriaemim e

ASSIGNMENT: Toa COSCOM.

CAPARBILITIES: At lavel 1, this unit —

* Provides command and contral of assigned or
attached units or teems.

« When augmented by teams from TOE 55580,

maruaidns s omnmteal s oo (Y- —— PR S Ry ¥ T,
HIVVIMES o LDIndl uUryjaniiaiiun Jifg e oLy

necessary to perform movement control services
in support of 2 corps.

* When augmented by teams from TOE 55-580,
provides personnel and equipment to perform
highway traffic headquarters functions within the
COMM2Z.

* Maintains liaison with transportation
elements of other US forces and allied and host-
nation transportation agencies.

ASSIGNMENT: To an MCA or MCC.

MISSION: To perform  movement control
functions for movement of personnel and
materiel, except bulk POL by pipeline.

CAPABILITIES: This team is capable of providing
single-shift movement control functions at in-
termediate transfer points, small army air ter-
minals, or specialized supply installations and may
also be used to augment a larger movement con-
tral team when the size of the operation warrants.

MISSION: To perform movement control
functions for movement of persoanel and
materiel, sxcept bulk POL by pipeline.

CAPABILITIES: This team is capable of providing
singile-shift movement control functions at a two-
ship LOTS terminal, a one- or two-ship fixed water
terminal, or an inland transfer point.

MISSION: To perform movement ¢ontrol
functions for movement af personnel and
materiel, except bulk POL by pipeline.

CAPABILITIES: This unit is capable of providing
single-shift movement control functions to sup-
port GS supply and/or maintenance activities, a
four-ship fixed water terminal operation. or a rail
or motor terminal. .
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Table 1-2. Tables of organization and equipment — movement conltrol units (cont)

UNIT TOE MISSION/ASSIGNMENT/CAPABILITIES

LD, mavement control {region) MISSION: To perform movement control
functions for movement of personnel and
materisl, except bulk POL by pipeline.

CAPABILITIES: This team is capable of coor-
dinating the activities of up to 10 subordinate
movemert contral teams on & 24-hour basis and
may be employed as a central movemant control
element to support a tactical force where employ-
ment of an MCC is not warranted.

LE, movement control region) MISSION: To perform movement controf
functions for movement of personnel and
materiel, except bulk POL by pipsline.

CAPABILITIES: This team is capable of co-
ordinating tha activities af up to 10 subordinate
MCTs on a single-shift basis and providing a cen-
tral movement element to support a small tactical
force where the employment of an MCC is not
warranted.

LF, movement control [air terminal) MISSION: To coordinate the expeditious
clearance of Army cargo and personnel from US
Air Force air terminals and to coordinate the ar-
rival af retrograde or resupply of cargo and per-
sonnel.

CAPABILITIES: This team is capable of perform-
ing the following movement control functions on
a 24-hour basis.

» Expeaditing the clearance of Army cargo and
persennel arriving at a US Air Force terminal.

+ Coordinating local movement of retrograde or
resupply of cargo ar personnel.

* Providing technical expertise in the functional
areas of transportation, medical services, adjutant
general, and supply and coordinating with func-
tional counterparts in the COMMZ and/or corps.

* Providing liaison with the US Air Force air ter-
minal commandaer.

LG. movement control [air terminal} MISSION: To coordinate the expeditious
clearance of Army cargo and personnsel from US
Air Force air terminals and to coordinate the ar-
rival of retrograde or resupply of cargo and per-
sonnal.

CAPABILITIES: This team is capable of perform-
ing the following movement control functions
during a 12-hour shift:

* Expediting the clearance of Army cargo and
persennel arriving by US Air Force aircraft.

» Coordinating local movement of retrograde or
resupply of cargo and personnel.

* Providing technical expertise in the functional
areas of transportation, medical services, adjutant
generat, and supply and coordinating with func-
tional counterparts in TA and corps.

* Providing liaison with the 1§ Air Force air ter-
minal commander.

1-7
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Table 1-2. Tabies of organization and equipment — movement control units fcont)

UNIT TOE

MISSION/ASSIGNMENT/CAPABILITIES

LH, highway ragulation point team

MISSION: To operate a highway regulation point,
to coordinate the movement of authorized traffic,
and to effect changes in truck or convoy routings.

CAPABILITIES: This team is capable of observing.
following, and reporting the progress of vehiclas
aiong routes and adjusting movement scheduies
as necessary on a single-shift basis.

Movement in the Communications Zone

The TA MCA or MCA provides theater-wide
movement control services for all US forces
and coordinates with allied and host-nation
forces as applicable and necessary. As the cen-
tral US movement management organization
(see Figure 1-1), the MCA prepares movement
and port clearance plans and programs. It con-
ducts liaison with higher and lower movement

control elements, including host-nation move-
ment control elements, and supervises the ac-
tivities of subordinate movement control
teams (MCTSs). It provides technical supervi-
sion to the corps movement control center
(MCC) and ensures proper use of available
host-nation and military-transport assets. For
a detailed discussion of the mission and func-
tions of the MCA, see FM 55-10.

COMMANDER
MOVEMENT
CONTROL
AGENCY
I I e - - -
I 1 1 A 1
cahoEncy PROGRAMS OPERATIONS HIGHWAY
HEADQUARTERS el DiViSION DIVISION
DIVISION \
=Lt _——
| MOVEMENT —= |rDATA PROCESSING | HRET h
| INFORMATION | & | n
| DIVISION | commuNICATIONS | '
) i |  OwISIoN STrery=J.
e e e e d ————————
ATMCT -h RMCT .h
:i 'i
—====-! Ger===d)
NOTE: The operations divisicn r
is mode-oriented with i

separate air, motor, rail,
and water sections.

{:'—:} AS REQUIRED
MCT -
[ ]

Figure 1-1. Movement control agency '
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Movement Through the COMMZ

During the early stages of transition to a
wartime environment, all available transporta-
tion (US Army, allied, and host-nation) will be
used to move personnel, equipment, and sup-
plies forward in the theater. As the theater
matures and CONUS-based transportation
units begin arriving in the theater, US Army
transportation units will perform a greater
share of the US transport requirements.
However, the theater will continue to use
available host-nation transportation assets as
required.

As cargo and equipment move through the
COMML, a change in transportation mode

TRANSPORTATION
OPERATORS

* MAC
* MSC MTMC
* HOST NATION

) (G

|
n
|
|
|

w REGION
MCT

FM 55-15

may be necessary. This is particularly true for
rail movements. At each location where the
mode of transportation is changed, a terminal
transfer unit or host-nation equivalent is
needed to make the transfer.

The operation of terminal transfer points is a
transportation function. It provides for the
continuous movement and positive control of
personnel, equipment, and supplies through
the transportation net. These terminal transter
units or teams are also responsible for transfer-
ring retrograde cargo and transportation
equipment (such as containers and trailers).
The principal Army transportation mode
operator for the theater is the transportation
command (TRANSCOM).

o

XXX

__----"'l-&_

g

M XX K ———

Figure 1-2. Communications zone

19
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Movement in the Corps

Centralized movement management and
highway regulation are provided by the MCC.
Movement control functions in the corps are
similar to those provided by the MCA in the
COMMZ. The MCC is under the staff supervi-
sion of the COSCOM assistant chief of staff
(ACofS) for transportation. The MCC provides
transportation control throughout the corps

and plans for both logistical and tactical
transportation requirements.

All movements from the COMMZ into the
corps area must be coordinated by the MCA
with the MCC to obtain clearance to enter
the corps. Movements from the corps to the
COMM(Z must also be coordinated by the MCC
with the MCA. This coordination is designed
to prevent overloading of any segment of the
transportation system ?see Figure 1-3).

COSCOM
MCC
i | 1
MOVEMENT HIGHWAY
HQ DET CONTROL TRAFFIC
CENTER HEADQUARTERS
B o
MeT T HRPT "
11 I
h v
| W i ! : I-l ______ J : :
i ettt oo ]

Figure 1-3. Transportation movement control center

Movement Through the Corps

As personnel, equipment, and supplies enter
the corps, transportation will be provided by a
combination of modes and operators as coor-
dinated between the MCA and MCC.

Throuc?hput of supplies and equipment will
be used in the corps as in the COMMZ.
Throughput is the dlrect delivery of cargo to
the ultimate consignee, bypassing one or more
intermediate supply points. The amount and
type of throughput cargo will depend on the
tactical situation and the ability of the receiv-
Ing unit or agency to unload the vehicles and
containers with assigned materials-handling
equipment (MHE). Containerized cargo will be

1-10

delivered into the corps support area (CSA).
However, since some containers may move in-
to the division support area (DSA), the receiv-
ing and unloading capability for container
handling must be assured before the division is
burdened with them. Containers will not be
grounded where there is no container-handling
capability.

The corps support command provides com-
bat service support (CSS) to the corps. A
transportation brigade is the principal
transportation operating headquarters in the
corps. A transportation composite group will
perform that function in contingency opera-

tions (see [Figure 1-3).
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XX

Figure 1-4. Corps area with its MCC

Movement in the Division
The division transportation officer (DTO)

and the division support command (DISCOM)

movement control officer (MCO) manage the
division transportation system.

Transportation organic to the division is
limited in number. Therefore, the division gets

transportation assets beyond its own capa-
bl|l% from the corps, by request from the

through the DTO, to the MCC. For a
detailed dlscussmn of the role of transporta-
tion movement management within the divi-
sion. see FM 55-2.
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Section I. ORGANIZATION AND OPERATIONS
AVIATION TRANSPORT UNITS transportation system designed to provide effi-

The evolution of warfare has generated a  cient and effective movement of personnel and
need for greater mobility in support of the Ar- cargo. Army aviation units provide airlift in
my. Army aviation is an integral part of the ~ support of requirements of the theater army,
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corps, and division. In addition, Army aviation
units are capable of providing airlift to support
a unified or specified command, a military
assistance advisory group or mission
operating detachment, or a separate brigade
operation. Because of the high mobility re-
quirements of today’s Army, considerable
reliance is placed on the air mode of transporta-
tion provided by Army aviation units.

Categories

These units are separated into two
categories, divisional and nondivisional.

Divisional. Aviation elements which are
organic to a division are authorized on the
basis of each type division’s requirement for
constantly available aviation support. An air
assault division which has a constant require-
ment for large numbers of aircraft is autho-
rized an aviation group. Each armored,
infantry (mechanized), motorized, and light
infantry division is authorized a combat
aviation brigade.

Nondivisional. To meet the varying re-
quirements of subordinate divisions for
aviation support and to augment the organic
aviation assets of other theater army and corps
elements, separate aviation organizations are
included in the Army field force structure.
These separate aviation units are referred to as
nondivisional aviation units. They normally in-
clude helicopter elements which are capable of
performing airlift missions and providing
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direct aerial fire support to subordinate divi-
sions. Special-purpose airplanes, such as recon-
naissance and surveillance, are also included.

Mission

The mission of Army aviation units is to pro-
vide airlift of personnel and cargo for combat
service support and combat support opera-
tions as required. Missions assigned to an
aviation unit are usually similar to the normal
mission as stated in the TOE.

Objective

The aviation company is assigned missions
with the objective of assisting in the ac-
complishment of the mission of the land force.

Authority

When the aviation company is assigned to
support a ground unit, the ground unit com-
mander assigns tasks to the aviation com-
mander. The aviation commander retains
authority to issue orders to elements under his
corrk1mand as necessary to accomplish these
tasks.

Tables of organization and equipment

The table of organization and equipment
(TOE) of each military unit prescribes its nor-
mal mission, organizational structure, and per-
sonnel and equipment authorization. Users
who need detailed information on any specific
aviation unit should use the TOE of that unit.
A breakdown of the aviation companies ac-
cording to TOE, task aircraft, mission, and
assignment is outlined in Table 2-1.

Table 2-1. Army aviation unils providing combat service support

TASK
uNIT o TOE AIRCRAFT MISSION/ASSIGNMENT

Combat aviation company 1-258JA 15 UH-60 MISSION: To providae tactical mobility of combat
supplies and equipment of the support unit within
the combat zone.
ASSIGNMENT: Organic to the combat aviation
brigade {TOE 1-105J400).

Combat aviation company 55-167.1 16 CH-47 MISSION: To provide air transport of personnel
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and cargo for combat service and combat support.

ASSIGNMENT: Organic to the medium helicopter
battaftion ITOE 55-165), sither in the air assault
division or to the corps transportation group;
organic to the support battalion, air cavalry com-
bat brigade (TOE 29-156). may be attached to a
composite transportation battalion/group in the
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Table 2-1. Army aviation units providing combat service supporl fcont)

TASK
AIRCRAFT

MISSION/ASSIGNMENT

UNIT TOE
Combat aviation company 1-267.J410
Combat aviation company 1-2571420
Coambat aviation troop 1-257)430
Cormnbat aviation company 7-269.)
Combat aviation company 1-269.J4
Heavy helicopter company 55-259H

23 UHA

15 UH-60

15 UH-60

15 UH-60

15 UH-60

9 CH-54

corps support command or theater army area
command,

MISSION: To provide tactical mobility of troops,
supplies, and equipment within the combat zong.

ASSIGNMENT: To the combat aviation brigade.

MISSION: To provide tactical mobility of treops,
supplies, and equipment within the combat zone,

ASSIGNMENT: To the combat support aviation
battalion of the combat aviation brigade.

MISSION: To provide tactical mobility of troops.
supplias, and equipment within the combat zone.

ACCIMARARERIT: Ta tho armoead soaas levr pnseives o &
AAOIITIVIFILINT . IV LD aliFTUIDWU Cavairy igyiimncin.

MISSION: To provide tactical mability of troops,
supplies, and equipment within the combat zone,

ASSIGNMENT: Organic to the combat aviation
hattalion, air assault division (TOE 7-285).

MISSION: To provide tactical mobility of combat
troops, supplies, and equipmsent of the supportad
unit within the combat 2o0ne and asrial
surveillance of the combat zane.

ASSIGNMENT: Organic to the combat aviation
brigade {TOE 1-105J400}.

MISSION: To provide combat sarvice support
airlift for movement of heavy supplies, vehicles,
aircraft, and equipmaeant and, as directed, to pro-
vide combat support airlift of combat units and air
supply of units engaged in combat operations,

ASSIGNMENT: To a combat aviation group
{TOE 1-262}. Normally, attachad to an aviation bat-

4alinn ITOE 1WA
LT LR L bt

AIRLIFT OF MATERIEL

The Army air transport service was not
designed to compete with the Air Force. Its
urpose is to provide rapid-response transport
or high-priority personnel, supplies, and
equipment to locations inaccessible by other
transportation modes and to supplement the
lift capability of other Army transportation
modes.

Area of Operations

Communications Zone. In the COMMZ, Ar-
my air transport is furnished by the
TRANSCOM'’s aviation battalions, which are
composed of up to six Army medium- and
heavy-lift helicopter companies. These aircraft
are used for the movement of high-priority
cargo and personnel to and from Air Force ter-
minals and for rapid deployment of rear area
protection forces. Based on the theater move-

ment program, these heavy- and medium-lift
units are located where they can best fulfill the
programmed requirements. Army helicopters
complement other Army transportation modes
when speed is essential and if other transporta-
tion modes cannot be used because of their in-
herent limiting factors.

Theater of Operations. Army air transport in
the theater can be desiﬂned to provide the con-
necting link between theater air and ocean ter-
minals and the receiving supply activities, the
receiving units, or terminal transfer points.
This air movement may be programmed or
nonprogrammed. For example, the MCA may
task the COMMZ aviation battalion to
transport high-priority cargo daily from
theater air terminals forward to the supply ac-
tivity who will issue the cargo, or the MCA
may pull the programmed commitment and

2-3



FM 55-15

Issue a higher-priority nonprogrammed com-
mitment. There are both advantages and
limitations to Army air transport in a theater
of operations.

Advantages. Army transport helicopters of-
fer the following advantages:

* A high degree of flexibility.

* Speed of transport.

* Internal or external transport of cargo or
equipment,

 Immunity to surface or terrain conditions.

Limitations. Army transport helicopters
have the following limitations:

* Vulnerability to enemy air action.

 Vulnerability to air defense weapons and
other ground fire.

e Susceptibility to adverse weather condi-
tions.

e Inherent decrease in lift capability as air
density decreases due to altitude, temperature,
or humidity changes.

» Higher maintenance per operating hour
than other modes.

« Dependence on logistics support.

Corps. Army air transport originating in the
corps Is managed by the corps movement con-
trol center. The MCC obtains its combat ser-
vice support medium-lift helicopters from the
corps aviation brigade/group and its other
transportation assets from the corps support
command transportation brigade. The MCC
controls and directs which logistical support
missions the CH-47 helicopters will fly. MCC
control of all modes of corps logistics transpor-
tation assets is essential to make sure that the
best mode is selected to accomplish the mis-
sion.

Medium-lift cargo helicopter companies of
the aviation brigade/group (corps) provide a
highly mobile and responsive means for
logistics movement of supplies and equipment.
To support these operations, medium-lift
helicopter units provide logistics movement of
ammunition, repair parts, POL, engineer
material, artillery, special weapons, troops,
disabled aircraft and vehicles, and other large
or heavy items. The helicopters augment sur-
face transportation systems to meet increased
transportation demands in surge operations, to
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overcome terrain obstacles, and to meet time-
sensitive requirements.

The logistics mission for the helicopters is
characterized by single-ship, independent
operations. The helicopters will not routinely
operate forward of the brigade support area.
However, the trend to position more units for-
ward and to dedicate aircraft for weapon
system resupply will require more forward
employment of the medium-lift helicopters.
This may require aircraft to operate as close as
5 to 7 kilometers from the forward edge of the
battle area.

Aircraft may also be required to operate
beyond the forward line of own troops (FLOT).
to support air-land-battle-deep operations.
Logistics support of the covering force
justifies additional cargo helicopter com-
mitments in the forward area to support these
maneuver units. Both external loads at high
altitudes and internal loads, coupled with nap
of-the-earth flying, are used, depending on the
situation. The division’s utility helicopters will
provide most of the intradivision air transport
support.

Programmed and
Movements

Programmed and nonprogrammed Army air
transport will performed in the COMMZ,
corps, and division.

Programmed Programmed air transport per-
mits matching movement requirements
against airlift capability. It also allows for the
maximum ton-mile capability of the aircraft
and is the most economical method of air
transport. Programmed air movements are
generally ébut not necessarily) carried out over
established routes.

Nonprogrammed.  Nonprogrammed air
transport results from changing requirements
which directly or indirectly affect the transpor-
tation pipeline supporting the battlefield.
Some of these are shown below:

* Unplanned requirements for resupply or
repositioning of existing supplies.

» Emergency movement of personnel and
equipment.

* Assistance to aeromedical air ambulance
units.

Nonprogrammed



» Prevention of congestion at an air or ocean
terminal.

Nonprogrammed air transport is an integral
part of the ALOC; it may or may not be carried
out over the established air lines of com-
munications.

Employment Considerations

Although optimum utilization of airlift
would be attained by use of Air Force
transport aircraft to move materiel from a
COMMZ depot directly to the user, this is
often impracticable in a tactical situation.
There normally must be a point at which
wholesale airlift is terminated and retail
deliveries to the user are undertaken by Army
aviation elements.

Wholesale airlift. Factors to be considered in
determining the point at which wholesale
airlift is terminated include the following

Airfields. Suitable airfields must be available
at points where materiel is to be airlanded by
Air Force transport aircraft.

_Enemy action. The enemy may be capable of
limiting or denying the use of forward areas for
airlanding by transport aircraft.

Receiving unit capability. Combat units in
forward areas have a limited capability to
receive, store, protect, and redistribute
materiel airlanded in wholesale lots by
transport aircraft.

User requirements. The user may be a unit of
company size or smaller that requires resupply
in retail quantities only.

Efficiency. The efficient employment of
Army aviation is based upon the following con-
siderations:

Economy of use. Aircraft should not be used
to transport cargo when surface transportation
is equally effective. Since there are seldom
enough aviation assets to satisfy all re-
quirements of commanders, most aviation sup-
port is allocated on a priority basis.

Ready availability. The ability to respond
rapidly to demands for aviation support in-
creases the value of air transport to supported
commanders. Ready availability is obtained by
locating aviation units as close as practicable
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to the supported units. Also, the inherent
mobility of aircraft permits support to be made
available to units located throughout a wide
area. Ready availability is enhanced by in-
telligent scheduling of operational aircraft and
by programming of required maintenance.

Operational Considerations

Air density. Unlike surface transportation,
where the payload of a particular vehicle is
relatively fixed, aircraft payloads are affected
by air densitty. Denser air provides greater lift
to an aircraft’s wing or rotor blade, thus in-
creasing the weight-lifting performance of the
aircraft. Air density is affected by
temperature, altitude, and humidity.

Temperature. An increase in temperature
causes a decrease in air density. The amount of
air that occupies 1 cubic inch at low
temperature will expand and occupy 2 or 3
cubic inches as the temperature rises. It is im-
portant to recognize that the payload of a par-
ticular aircraft can change, depending on the
time of day a flight is scheduled. Usually early
morning temperatures favor operations, and
noonday heat causes a decrease in the efficien-
cy of the aircraft.

Altitude. An increase in altitude causes a
decrease in air density. This factor is par-
ticularly important when operations are con-
ducted from areas high above sea level. It is
necessary either to decrease the aircraft weight
or to increase the length of takeoff and the
landing strip.

Humidity. An increase in humidity causes a
decrease in air density. Air always contains
some moisture in the form of water vapor, but
the amount varies from almost 0 to 100 per-
cent. This water vapor is known as humidity.
As humidity increases, water particles displace
the air, causing a decrease in air density and
redfucing the performance efficiency of the air-
craft.

Distance. The distance to be flown is par-
ticularly important when using Army
transport aircraft, because the allowable load
is computed after the amount of fuel, plus
reserve, is determined. Aircraft must carry less
fuel with a relative reduction in distance flown
when the maximum payload is desired, and the
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payload must be reduced when the maximum
distance is the important factor.

Weather. Weather conditions influence the
operations of Army aviation elements. While
low ceilings and limited visibility may restrict
operations, such conditions may be used as an
advantage to shield the aircraft from enemy
observation. However, adverse weather
generally reduces the efficiency of Army air
transport operations. Although Army
transport aircraft can operate under instru-
ment flight conditions, commanders should
establish weather minimums to preclude
scheduling flights that jeopardize the safety of
aircraft and personnel. Weather minimums
should be established commensurate with the
experience of the pilots, type of aircraft
employed, urgency of mission, navigational
aids available, terrain along the flight route,
and time of operation.

Enemy situation. Consider the location and
capabilities of enemy forces before finalizing
flight routes for Army air transport opera-
tions. Avoid areas where suspected enemy an-
tiaircraft weapons or known enemy ground fire
exist. Prepare prearranged evasive-action
flight plans for aviation units in case enemy
aircraft are encountered.

Terrain. Consider terrain features with
regard to their possible effects on each opera-
tion. Terrain influences the following:

e |ocation of takeoff and landing sites.
e Flight routes.

« Identification of prominent landmarks for
navigational purposes.

e Location of navigational aids.

« Location of emergency landing sites.

Flight routes. Combat operations generate
many demands for the use of airspace. Employ-
ment of US military aircraft, artillery, drones,
and missiles must be coordinated to ensure
adequate safety, proper identification, and
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operational efficiency. Army aviation units
must ensure that flight routes are properly
coordinated and approved by the appropriate
air traffic control tacility before beginning
combat service support or combat support
operations.

Communications. Combat service support
and combat support airlift operations require
that adequate communications be established
before the beginning of a mission. Voice com-
munication is necessary among Army airlift
and command units, supported organizations,
inflight aircraft, and takeoff and landing sites.

Support Requirements

Primary support requirements are the
availability of petroleum, oils and lubricants
(POL); ammunition; and aircraft maintenance
support.

Petroleum, oils, and lubricants. Aircraft con-
sume large quantities of fuel. POL items re-

uire specia handling. Refueling facilities
should be readily available.

Ammunition. The ammunition used in Army
aircraft maY be expended rapidly. This
necessitates locating resupply facilities near
the area of operations to avoid the time penalty
involved in lengthy flights to obtain supplies.

Aircraft maintenance. Performance of air-
craft operations on a sustained basis is depen-
dent upon efficient aircraft maintenance.
Maintenance of aircraft begins with that per-
formed by aviation unit maintenance (AVUM)
and extends through aviation intermediate
maintenance (AVIM) to depot maintenance. To
assure continuing availability of aircraft, close
coordination is required between the aviation
unit commander, the ground combat com-
mander, and the supporting maintenance unit
commander. Proper scheduling of aircraft is
mandatory to prevent maintenance overload
Wh}Ch can result in excessive downtime for air-
craft.

Section Il. LANDING SITE SELECTION AND PREPARATION

SELECTION

The selection of a usable pickuP zone (PZ) or
landing zone (LZ) is extremely important.
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Logistical and tactical considerations must be
analyzed and taken into account to assure that
the PZ/LZ is correctly placed to support the
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mission. The area must be accessible to the air-
i i - OBSTRUCTION FREE:

craft that will use the site. The sup HARD SURFACE: Criaan not 1o
ported/receiving unit commander, in coordina- Grasa cut to 2 feet.6M)
tion with the aviation unit liaison officer, if e
available, will select and prepare the PZ. The aircraft
aviation unit liaison officer will make the final i SURFACE CLEARED:
decision concerning minimum landing re- \_/ Grass cut to
quirements. 1 foot {.IM}

. . LANDING POINT SIZES FOR HELICOPTER LANDING SITES
Dimensions SIZE ) B

The size of the landing site will depend on the 4
number of landing points within it, the size of 4
the landing points, and the dispersion required 15M M 5M
between the landing points as the tactical “T
situation dictates (see Figure 2-1.) The SIZE2 } S12€3

minimum size of a landing point for each size = 3 m
helicopter is shown inl EEi% E:ﬂ

: 1 _1 t Y
20M 1M M asm 1BM  50M
Many considerations such as helicopter type, l - —,r [ T - 1

unit proficiency, nature of loads, climatic con-
ditions, and day or night operations may apply
to the size of the landing points used. If such
information is not available from the aviation
unit, a size 5 landing point should be prepared. SIZE4 SIZES

4

The minimum recommended distance between
0D Yo o

landing points within the landing zone, where f _L {
same as that size helicopter’s minimum | — | —
diameter; only measure from the center of one J——\W f f i——\W { ’

no consideration is given to dispersion, is the WM 5M BOM SOM
landing point to the center of the other. (See

Figure 2-2))

L. —

A

Figure 2-2. Size 3 aircraft landing zone for V-formation
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GROUND SLOPE EXPRESSED IN DEGREES

The approximate slope angle may be d by Itiplying the gradi by
57.3. This method is reasonably ta for slope angles under 20°,

B

700 vD B A 150

HD 2,000

DEGREE OF SLOPE = 150 % 57.3
3000

Slope Angle

550 85% _ Approximately 3° of Slope
000

3,000 3

Table 2-2. Size helicopter for landing point

GROUND SLOPE EXPRESSED AS PERCENTAGE

To derarmine the percent of ground slopa, divide the vertical distance {VD] by
the horizontal distance [HD) and multiply by 100.

PERCENT SLOPE = YL x 100
HD

Vartical digtanca is the differance in field elevation between tha two ends of the
landing site. Abways round numbar up to the next whole number.

Minimum
Helicopter diameter of Type
size {anding point helicopter
i 80 feet OH-6.
{25 maters) OM-58
2 125 teet UH-1
{35 meters)
3 160 faet UH-68
{50 meters}
4 264 feet CH42,
{80 meters) CH-53,
CH-54
5 328 feat Tobe
(160 meters) developed

CONTOUR INTERVAL
20 FEET

(=]

—

|

450 m}w 5

— 470 20.00 x 100

20 IVERTICAL DISTANCE) 05.00 = SPERCENT SLOPE

SLOPE LANDING RLUILES

Lititity and observation aircraft will not be landed on slopes ex ding 7 degrees.
Large utility and cargo aircraft will ba given an advisary if ground-slope is between
7-15 degrees.

SIDESLOPE

CORRECT

OR DOWNSLOPE
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Figure 2-3. Determininyg ground slope

Surface

The surface of the center of the landing point
must be level and sufficiently firm to allow a
fully loaded vehicle (1/4-ton truck for size 1 or
2 helicopters and a 3- to 5-ton truck for size 3 to
5 helicopters) to stop and start without sink-
ing. The entire landing point must be cleared of
any loose material, piles of dust, or sand which
could be blown up by the aircraft’s rotor
blades. Landing points with sandy or dusty
surfaces should be stabilized if possible. All
trees, brush, stumps, or other obstacles that
could cause damage to the main or tail rotor
blades or to the underside of the aircraft must
be cleared around the landing points. Any
snow on a landing point should be packed or
removed to reveal any obstacles and to reduce
the amount of loose snow blown over the area.
A marker panel is essential to provide a visual
reference for the pilot’s depth perception in a
snow-covered landing zone and also to reduce
the effect of whiteout.

Slope

Ideally, the ground at the landing point
should be level. Where a slope is present, it
should be uniform. During a daylight
approach, the slope should not exceed 7
degrees (1 in 8) if the helicopter is to land. A
greater slope may be acceptable for hover
operations. During a night approach, a reverse
slops as viewed from the approach path, is not
normally acceptable. Forward and/or lateral
slope should not exceed 3 degrees (1 in 19). If
these criteria cannot be met, use of the landing
point must be confirmed by the aviation unit.
(See Figure 2-3)
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Approaches

Ideally, there should be an obstruction-free
approach and exit path into the wind. Ap-
proaches which do not meet the following
minimum requirements may be acceptable
depending on the nature of the’ operation.
However, when these criteria cannot be met,
the aviation unit must be consulted.

Daytime. Within the selected approach and
exit paths, the normal maximum obstruction
angle to obstacles during daylight hours
should not exceed 6 degrees, as measured from
the center of the landing point to a distance of
1,640 feet (500 meters). The maximum obstacle
height at the 1,640-foot mark is 171 feet (52
meters). (See Figure 2-4.)

LANDING POINT

4
F 1.640 ft {S00M) ————————

Figure 2-4. Maximum angle of approach
(daylight)

Nighttime. The selected approach and exit
paths should contain a sector of not less than
16 degrees in azimuth measured from the
center of the landing point. The width of the
approach and exit paths should not be less
than the width of the area in the landing point
cleared to 2 feet (.6 meters? in height. Less than
164 feet (50 meters) will not be acceptable;
more than 328 feet (100 meters) is not
necessary. Within the selected approach and
exit Path, the maximum obstruction angle
should not exceed 4 degrees as measured from
the center of the landing point to a distance of
9,843 feet (3,000 meters). The maximum
obstacle height at the 9,843-foot mark is 689
feet (210 meters). (See Figure 2-5.)

LANDING POINT

et 9,843 f1 {3, 000 M} —

Figure 2-5. Maximum angle of approach
(night}
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Density Altitude

Density altitude is determined by altitude,
temperature, and humidity. For planning, as
density altitude increases, the size of the lan-
ding zone must be increased proportionately.
Generally, hot and humid conditions at a land-
in? site will decrease the lift capabilities of
helicopters using that site. Therefore, a large
area and better approach and/or departure
routes are required more for full?/ oaded
helicopters than for empty or lightly loaded
ones, since most helicopters cannot climb or
descend vertically when tully loaded.

Concealment

A pickup zone/landing zone near the forward
line of own troops should be masked whenever
possible. The selection of the approach and exit
routes should be based on the availability of
good masking features.

PREPARATION
Receiving Flight Formations

In large tactical relocations or resupply mis-
sions, the helicopters will normally tly in for-
mations. The PZ/LZ and the ground crew will
have to be prepared to receive them. When

ossible, helicopters should land in the same
ormation in which they are flying. However,
planned formations may require modification
for helicopters to land in restrictive areas. If a
modification in flight formation is required for
landing, the change requiring the least shift of
helicopters should be used and the flight leader
notified as soon as radio contact is made. (See

[Fiqure 2-6)

Many times, size 4 helicopters will not fly in
standard flight formations and will be received
one or two at a time. In such cases, each air-
craft initially approaches and hovers at the Y
and is then guided to its cargo pickup point by
the signalman.

Marking the Landing Site

The landing site, during daylight hours, can
be marked with signal panels but, because of
the possibility of the rotor wash from the
helicopter tearing them from the ground and
causin% a hazard, they are seldom used. During
daylight operations the landing sight is usual-
ly marked with colored smoke.

2-9
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Figure 2-6. Landing zone/pickup zone landing formation
for gize 4 helicopters

The landing site is also marked by the
ground guide, who holds both arms straight up
over his head or holds a folded VS-17 signal
panel chest-high.

CAUTION

When using colored smoke to mark
the PZ/PL, be sure the canister is far
enough away from the landing point
so the rotor wash does not pick up
the smoke and obstruct the pilot’s
vision.
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During night operations, the landing point
for the lead aircratt is marked by amber beacon
lights. The single point landing site or the land-
ing point for the lead aircraft, if aircraft are in
formation, is marked with either an inverted Y
orT seeH. The aircraft will touch
dowrg or hover on the midpoint of the legs of
the Y and to the left of the stem if the T is used.
The landing points for the other aircraft in the
formation are also marked with lights. For size
1 through size 3 helicopters, a single light is
used to mark the landing point; size 4 and 5
helicopters have two lights spaced 10 meters
apart to mark the landing point. The aircraft
lands to the left of the lights.
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Figure 2-7. The Y- and T-formations for single- point formation landing sites

Whenever the size of the LZ/PZ permits, the
size of the landing points should be increased
to the next largest size for the helicopters in-
volved to provide an extra margin of safety for
night operations.

Marking Obstacles

During daylight operations, obstacles that
may be difficult to detect or impossible to
remove, such as wires, holes, stumps, and
rocks, are marked with red panels or by any
other easily identifiable means. Devices used
to mark obstacles must be colored red.

During night operations, red lights are used
to mark all obstacles that cannot be easily
eliminated. In most combat situations, the
need for security will prohibit the use of red
lights to mark the tops of trees on the ap-
preach and departure ends of the landing zone.
In training, however, or in a rear area landing
site, red lights should be used whenever possi-
ble. If obstacles or hazards cannot be marked,
aviators should be fully advised of existing
conditions by radio.

Section 11l. CARGO-CARRYING AIRCRAFT

EXTERNAL TRANSPORT HELICOPTERS

The helicopter method of transport can over-
come many obstacles that prevent other
methods of transportation from completing
the mission.

Advantages

One major advantage of transporting loads
externally by helicopter is that it rapidly
moves heavy, outsized, or “needed now” items
directly to their destinations. Another ad-
vantage is that damaged or congested
highways, destroyed bridges, and most en
route terrain obstacles have little impact on
cargo transport. The helicopter may use dif-
ferent flight routes to provide a diversion and
maintain security of the unit on the ground.

Another advantage of external transport is
that cargo may be rapidly moved into or taken

out of an area, which helps the ground unit ob-
tain items of equipment when and where it
needs them. The helicopter can also place fire
power where it is needed and then relocate it in
a rapidly changing battlefield situation. A
PZ/LZ can be relocated rapidly to avoid detec-
tion and thus aid in ground security.

Disadvantages

The disadvantages of transporting cargo ex-
ternally by helicopter appear when the size,
weight, and flight characteristics of the cargo
fall outside of the design limits of the aircratt.
If cargo is too light or bulky, it will not fly
right when suspended beneath the aircraft. If
itfls_ too heavy, the aircraft will not be able to
IftIt.

Generally, any restrictions which apply to
helicopters also appl%/_to sling load operations
or routine training flights. Limited aviation
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assets, maintenance downtime, and mission
priority must be taken into account to assure
that aircraft are used wisely. Weather condi-
tions and the PZ/LZ terrain can present
natural obstacles to the use of aircraft and
become particularly critical factors during ex-
ternal sling load missions. When operations
are planned during the hours of darkness or
under reduced visibility, the size of the PZ/LZ
must be increased to give the pilot more room
to maneuver.

Responsibilities

There are normally three different elements
involved in a sling load mission: the supported
unit (requests the mission), the aviation unit

provides the aircraft), and the receiving unit
receives the cargo). Sometimes, such as during
a unit relocation, the supported and receivin
units are the same. The responsibilities an
functions of each are discussed below.

“Supported unit. The supported unit is respon-
sible for—

» Selecting, preparing, and controlling the
PZ. (Pathfinders can be of great assistance in
this area if available.)

* Requisitioning all the equipment needed
for sling load operations, including slings, A-22
cargo bags, cargo nets, and containers.

 Storing, inspecting, and maintaining all
sling load equipment.

« Providing a sufficient number of trained
?round crews for rigging and inspecting all the
oads, guiding the helicopters, hooking up the
loads, and clearing the aircraft for departure.

e Securing and protecting sensitive items of
supply and equipment.
~* Providing load derigging and disposition
instructions to the receiving unit.

» Providing disposition instructions to the

receiving and aviation units for the slings,
A-22 cargo bags, cargo nets, and containers.

Aviation unit. The aviation unit is responsi-
ble for—

e Establishing coordination with the sup-
Fo_rted and receiving units and appointing a
iaison officer who is thoroughly familiar with
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the capabilities and limitations of the unit’s
assigned aircraft.

_» Advising the supported unit on the limita-
tions of the size and weight of the loads which
may be rigged.

* Advising the supported and receiving
units on the suitability of the selected PZ/LZ.

* Providing assistance for the recovery and
return to the PZ of the slings, A-22 cargo bags,
cargo nets, and containers, as required by the
supported unit. (The supported unit is still
responsible for packaging and providing
disposition instructions to the aviation unit.)

 Arranging for the aircraft to be at the
PZ/LZ on schedule.

» Establishing safety procedures that will
ensure uniformity and understanding of duties
and responsibilities between the ground crew
and flight crew. For example, determining
which direction the ground crew (below the
helicopter) departs from after hookup. If the
ground crew moved from the aircraft in the
same direction as the aircraft, injury could
result. Each PZ has a different shape and
obstacle. In an emergency, the ﬁilot must know
in which direction to go to set the aircraft down
to avoid hitting the ground crew. (While the
supported unit 1s responsible for ensuring that
the load is properly ri%ged, the pilot has the
prerogative to refuse the load if he notices a
rigging error while a%)roaching the load or if
the load does not ride properly when first
picked up to a hover.)

Receiving unit. The receiving unit is respon-
sible for—

» Selecting, preparing, and controlling the

* Providing trained ground crews to guide
the aircraft in and derig the load.

» Coordinating with the supported (sending)
unit for the control and return of the slings,
A-22 cargo bags, or any other items that
belong to the supported unit, and returning
them as soon as possible.

* Preparing, coordinating, and inspecting
backloads, such as slings, A-22 cargo bags, and
iso :‘jqrth, and having them ready for hookup or
oading.
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Methods tions. They are the 10,000- and 25,000-pound-
Slings. Figure 2:8 shows the three types of  Sepect ings. multleg slings, and'erial-

slings used in external air transport opera-

*AERIAL DELIVERY SLINGS

10,000-POUND
FNYLON AND CHAIN MULTI-
LEG SLINGS,
15.000-POUND
10,000- AND 25,000-POUND-
#*#BEING PHASED OUT OF THE INVENTORY. CAPACITY SLING SETS

Figure 2-8. External air transport slings
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Waight — 581b Cargo nets. Figure 2-9 shows the three types
Mesh Size — 6in of cargo nets used in external air transport
HOOK == 15 FEET—] ogeratlons. They are the 5,000-, 8930-, and
10,000-pound-capacity nets.
t ' 5-FT SQUARE LDAD ZONE AREA
M MARKED BY YELLOW CORD
APEX ' +
HTTING TITTITL LIFTING LEGS
5,000-LB NETW
Weight — §01b.

Mesh size — Bin

STEEL

HOIST
LINK

7-FT NYLON ROPE —*
8,930-LB NET

Woeight — 96 Ib.

Mesh size — 7.5in

|-<— 18 FEET e

LIFTING LEG ———mme——

6-FT SQUARE LOAD ZONE AREA
MARKED BY YELLOW CORD

EE I Y

OUTSIDE CORE DOUBLED = t t

HOOK ——mrrriee

10,000-LB NET
Figure 2-9. Cargo nets ‘
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Car?o bags. The A-22 cargo bag is an ad-
justable cotton duck cloth and webbing con-
tainer consisting of a sling assembly, cover,
and four suspension webs. This external carry-
ing device can be used to transport any stan-
dard palletized load, loose cargo, and oil
drums. The bag can transport up to 2,000
Bounds of cargo. You may rig the cargo in the

ag with or without the cover. Figure 2-10
shows the parts of the bag.

W SUSPENSION
WES D-RINGS

/ --——-— SUSPENSION WEBS
o-RING —"FF QL™ —=—— SUSPENSION WEB
e

SNAP TAPED

»

o e

~—CANVAS COVER

LATERAL
STRAPS
U T )
.t"}’1,
" LACING CORD
o

Figure 2-10. A-22 cargo bag

Personnel

The number of personnel in a ground crew
may vary depending on the situation, type of
cargo, and the size of the pickup zones. The
unit commander determines how many crews
need to be trained. Generally, three people
make up the ground crew: the signalman, the
hookup man, and an assistant hookup man.
The commander must also provide local securi-
ty for the operation. (This task is not a respon-
sibility of the ground crew.)

Large items of equipment may require more
than three people to reBare them for sling
loading. For example, bridge sections or
towers may need as many as eight people to
manhandle them into place for aerial pickup.
Although each member of the crew has specific
duties during the operation, each person
should be trained in how to perform all duties.

FM 55-15

Equipment

Rigging and hookup. Each ground crew
needs a separate and complete issue of rigging
and hookup equipment in addition to weapons,
radios, and operational equipment. This is
because there might be several pickup or land-
ing zones, and they may be spread out over a
large area. Refer to FM 55-450-1 to obtain the
proper method to rig loads for external air
transport.

Protective. The ground crew members in-
volved in helicopter operations are exposed to
the hazards of noise and rotor downwash
caused by the helicopter. Therefore, protective
equipment must be worn by the ground crew
(rjne_mbers when they are performing their

uties.

Pickup zone/landing zone. The following list
of minimum equipment is needed to operate
the PZ/LZ:

» Helmet.

Goggles (or protective mask).
Snap-ring pliers.

Ear plugs.

Gloves.

Smoke grenades.
« Tool kit T33 (pliers and pocket knife).

Static electricity discharge. In flight, a
helicopter generates and stores a charge of
static electricity. When the helicopter lands,
this charge is grounded out. While the
helicopter 1s in flight, however, this charge re-
mains stored unless a path is provided for it to
be channeled into the earth. A ground crew
member provides this path by contacting the
helicopter cargo hook when it is positioned
over a cargo hookup point. Although this
charge may not cause an electrical burn, it can
cause a muscular reaction which may, if the in-
dividual concerned is on unsure footing, result
ininjury from a fall. An individual shocked by
the electricity may also suffer delayed discom-
fort from muscular cramps or spasms.

To avoid the possibility of a ground crew
member being shocked by the static electricity,
a discharge probe is used to ground the cargo
hook. Since this probe channels the electricity
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from the helicopter directly into the ground,
the ground crew member is assured of receiv-
ing no shock when he touches the cargo hook
during hookup operations.

The static electricity discharge probe is cur-
rently being procured and may not be an item
of issue when this manual is published. If it is
not available, one will have to be made locally.
It consists basically of an insulated plastic
tube with a metal hook and one end with a wire
attached leading to a ground rod. The entire
length of wire must be insulated, as contact
with personnel will cause a severe shock. In
use, the ground rod is driven into the earth and
the contact rod is held by a ground crew
member. As the helicopter hovers over the
load, the assistant hookup man holds the con-
tact rod against the cargo hook, thus groun-

ding out the stored electrical charge. Mean-
\évmke, the hookup man places the clevis on the
ook.

WARNING

Contact between the discharge
probe and the cargo hook must be
maintained until the clevis is placed
on the hook. If contact between the
probe and the hook is not maintain-
ed, the ground crew member may
receive a serious shock. This does
not mean the ground crew should rig
a spring clip to hook directly to the
aircraft. If contact between the
probe and hook is broken, then con-
tact must again be made before
touching the hook.

e

—5

Figure 2-11. Static electricity discharge probe

INTERNAL TRANSPORT HELICOPTERS
Advantages

The helicopter method of transport can over-
come many obstacles that prevent other
methods of transportation from completin%
the mission. One major advantage o
transporting the load internally is that the
helicopter rapidly moves items directly to
their destinations. Another advantage is that
damaged or congested highways, destroyed
bridges, and most en route terrain obstacles
have little impact on cargo transport. The
helicopter may use different flight routes to
provide a diversion and to maintain security of
the unit on the ground. Another advantage of
internal transport is that cargo may be rapidly
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moved into or out of an area, which helps the
ground unit obtain items of equipment when
and where it needs them. The helicopter can
move combat troops and weapons where they
are needed and relocate them in a rapidly
changing battlefield situation. A landing zone
can be relocated rapidly to avoid detection and
on-ground security.

Disadvantages

The disadvantages of transporting cargo in-
ternally by helicopter appear when the size and
weight of the cargo may exceed the design
limits of the aircraft. Any restrictions which
apply to helicopters in general also apply here,
whether for internal load operation or a routine
training flight. In addition, aviation assets are
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limited and maintenance downtime and priori-
ty of missions must be taken into account to
assure that aircraft are used wisely.

Bad weather may adversely affect the opera-
tion and the LZ terrain can present natural
obstacles to the use of aircraft which become

articularly critical factors during internal
oad missions.

Responsibilities

There are normally three different elements
involved in an internal load mission: the sup-
ported unit (requests the mission), the aviation
unit (provides the aircraft), and the receiving
unit (receives the cargo).

Supported unit. The supported unit is responsi-
ble for-

» Selecting and controlling the pickup zone.
F;]athfmders can be a great help in both of
these.

* Assuring that advanced coordination is ef-
fected with the aviation unit.

¢ Assuring that before equipment is
prepared all loading, tie-down, and unloading
procedures; tie-down diagrams; and tiedown
data tables are carefully reviewed.

* Preparing sugplies and/or equipment for
air transport with technical supervision and
assistance as required from appropriate field
support units.

e Assuring that if vehicles are loaded with
cargo, the cargo is restrained in the vehicle and
all other loose equipment in the vehicle is
secured.

_* Loading the vehicle into the helicopter, ty-
ing it down, and unloading it from the
helicopter, once the helicopter commander,
flight engineer, or crew chief gives approval.

* Assuring that loads are properly prepared
and do not exceed any weight or size limita-
tions imposed by the transporting helicopter.

* Providing appropriate safety equipment
to all unit personnel who will be around the
loading operations.

e Policing the pickup zone.
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Aviation unit. The aviation unit is responsi-
ble for—

» Establishing coordination with the sup-
Forted and receiving units and appointing a
iaison officer who is thoroughly familiar with
the capabilities and limitations of the unit’s
assigned aircraft.

 Advising the suPported unit on size and
\r/]vei rét limitations of the loads which may be
auled.

* Advising the supported unit and the
|r3ezt:}e||_\£|ng unit on the suitability of the selected

» Becoming familiar with the security, safe-
ty, and technical peculiarities of the loads
which may adversely affect air transport.

* Providing all components of the 5,000- and
10,000-pound tie-down assemblies used for in-
ternal transport in helicopters. (The supported
unit is still responsible for packaging and pro-
V|o_I|r)19 disposition instructions to the aviation
unit,

* Arranging for the aircraft to be at the PZ
on schedule.

» Establishing safety procedures that will
ensure uniformity and understanding of duties
and responsibilities between the ground crew
and flight crew.

Receiving unit. The receiving unit is respon-
sible for—

« Selecting and controlling the LZ.

* Providing trained ground crews to guide
the aircraft in.

* Coordinating with the supported (sending)
unit for retrograde of items that belong to the
supporting unit.

* Preparing, coordinating, and inspecting
back loads and having them ready for loading
when the aircraft arrives.

Tie-Down Rings

Several types of cargo restraint devices can
be used to tie down cargo. Tie-downs must be
correctly attached to prevent cargo from shift-
ing. Each tie-down has a rated strength to pre-
vent cargo from shifting.
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UH-I Iroquois. The tie-down rings in the floor g's vertical, and 1.5 g's lateral. Table 2-3 shows
of the UH-1 have a rated holding capacity of  the dimensions of the cargo compartments by
1,350 pounds in the vertical direction and 500 mode. Figure 2-12 shows the tie-down fittings
pounds in the horizontal direction. The  fora UH-1H helicopter.
restraint criteria are 4 g’'s forward, 2 g’s aft, 2

Table 2-3. Dimensions of cargo compartments by model

UH-1C/M | UH-1D/H

Height of Fioor above Ground %~ 32"
Cargo Compartment
Length 60" 92~
Width 80.5" %"
Height 56~ L.
Cargo Door
Width 48" 92~
Height 437 48"
T A A oo T
O (2 Y @ )
—7 ©
o ©
®
® © | ©
@) ® ©
A4
®
© ®
. @
~ © ©
/s
© ©
l 2
--__‘\-_ B @ _ _ o \QJ
~—— 0 | 0 o[ 1%

Figure 2-12. UH-IH tie-dewn rings
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UH-60 Blackhawk. The tie-down fittings in the
floor have a rated capacity of 5,000 pounds in
any direction. The cargo restraint net rings on
the walls and ceiling are rated at 3,500 pounds.
The restraint criteria are 12 g’s forward, 3 ¢’s
aft, 3 g’s vertical, and 8 g’s lateral with troops
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and cargo; 2 g’s is the lateral criterion with
cargo only. Table 2-4 shows internal cargo
loading specifications. Figure 2-13 shows the
locations of the tie-down fittings for a UH-60
helicopter.

Table 2-4. UH-60A internal cargo loading specifications

SECTION o A SQUARE FEET
FORWARD CABIN 5,460 300 18.2
CENTER CABIN 8,370 300 27.9
AFT CABIN 8,370 300 27.9

<)
® @
] @ &
) ® ®
@ ®
® ®
I | |
STA. STA., STA. STA.
247.0 288 343.0 398.0

Figure 2-13, UH-604 tie-down rings

CH-47 Chinook. There are eighty-seven 5,000-
pound-capacity tie-down rings (83 in the
fuselage and 4 on the ramp) and eight 10,000-
pound-capacity tie-down rings in the cargo
compartment. The restraint criteria are 4 g's
forward, 2 ¢’s aft, 4 g’s down, 2 g’s up, and 1.5

’s lateral. shows the locations of
the tie-down rings for a CH-47 helicopter.

CH-54 Tarhe. Interior dimensions of the
pod are 106 inches wide, 78 inches high, and

328 inches long. There are ninety-six 5,000-
pound-capacity tie-down rings in the floor of
the pod. Pod limitation is 20,000 pounds.
Restraint criteria for the pod are 2 g’s forward
(4 g’s forward when personnel are not
protected by aircraft structure and/or other
pbarriers), 2 g’s aft, 2 g’s vertical, and 1.5 %’s
lateral. shows the locations of the

tie-down rings for a CH-54 helicopter.
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Figure 2-14. CH-47 tie-down rings
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Figure 2-15, CH-54 tie-down rings
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Loading/Unloading System

The Helicopter Internal Cargo Handling
Systems (HICHS) is a roller system designe
for the CH-47 helicopter and is used to ex-
Eedite the loading and unloading of 463L Air
orce pallets and other modularized cargo.

With the HICHS installed, a CH-47 can

REMOVABLE
CENTER ROLLER
ASSEMBLY

463L PALLET

carry three (88 x 108-inch) 463L pallets or 12
(40 x 48-inch) standard warehouse pallets. The
height of all loads is restricted to 54 inches.
The HICHS can be installed in the aircraft by
four men in 45 minutes and removed in 20
minutes. Figure 2-16 illustrates a CH-47 with a
HICHS installed.

REMUOVABLE
OUTER ROLLER/
GUIDE ASSEMBLY

HINGED RAMP
EXTENSIONS

Figure 2-16. HICHS instatled in @ CH-47 helicopter
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MILITARY AIRLIFT COMMAND
AIRCRAFT

Personnel who prepare load plans must be
familiar with the types of available aircraft and
their characteristics. As mentioned before, the
aircraft we are primarily concerned with are
the C-130, C-141B, C-5, and KC-10. All four air-
craft are designed primarily as transport air-
craft. Their cargo compartments can be con-
figured to accommodate general bulk or
palletized  cargo, vehicles,  troops,
paratroopers, and cargo rigged for airdrop. The
wide range of cargo carried by these aircraft,
along with the many combinations of loads,

provides great flexibility in moving troops and
equipment. All four aircraft have long-range
mission capability, possess roller-conveyor
systems for utilization of the 463L pallet
system, and have hydraulically activated ramp
systems for ease of loading and offloading.

C-130E/H Hercules

‘The C-130E/H series Lockheed aircraft is a
high-winged, turbo-prop airplane designed for
tactical/intratheater-type missions (see Figure
2-17). It is the primary aircraft used by MAC
for tactical missions. See Table 2-5 for
characteristics of C-130E/H aircraft.

A

- A __/ I \
y L J ] g — ] ﬁ
D . 8 @ - .
- A w7 a o s
Figure 2-17, C-130E/H aircraft
Table 2-5. Characteristics of C-130 aircraft
' ‘ Cargo Troop Aircraft Palletized Cargo Restrictions
Dimensions Compartment Door Ramp s . .
Pallet Maximum Maximum
Length 492in 120in Pogition Weight Height
Height 108 in 72in - 1.4 10,354 b T
Width 123in 36 in - 5 8.500 Ib 96 in
6 4,664 1b 76 in
NOTE: C-130E/H aircraft can carry six
463L pallets.

Restraint Factors

Forward 30¢g'’s
Aft 159
Vertical 20¢gs
Lateral 15¢'s

e Maximum passenger load; 90
¢ Usable loading space: 583 in
# Floor height above ground: 4G in

¢ Center of balance: Station 520 + 10

* Aligwable cabin load: 25,000 Ib
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C-141 Starlifter

The C-141 series aircraft by Lockheed is a
high-swept-wing, turbo-fan-jet airplane de-
signed for strategic, intertheater-type missions
(see Figure 2-18). The C-141 should be con-
sidered the primary aircraft for deployment to
another theater of operations. See Table 2-6 for
characteristics of C-141 aircraft.

=74
g WEEE 0

Figure 2-18. C-141 aircraft

Table 2-6. Chearacteristics of C-141 aircraft

Cargo Treap Aireraft Palletized Cargo Restrictions

Dimensions Compartment Doar amp Pallet Maximum Maximum
Length 1.1201n . 133in Pesition Weight Height
Height 109in 7Z2in -- 1 10,354 Ib 76in
Width 123in 3 in - 212 10,354 Ib 96 in

13 7,500 1b 76 in

NOTE: C-41 aircraft can carvy thirteen
4631 pallets.

Restraint Factors

Forward Tg g:s & Maximum passenger load: 208
:Ztrﬁcai 20 2: o Usable loading space: 1,220 in
Lateral 15¢'s  Floor height above ground: 50 in

o Center of balance: Station $60 4 20in
» Allowable cabin load; 72,000 Ib

2-23



VWAMW. SURVIVALEBOOKS.COM

C-5 Galaxy

The Lockheed-manufactured C-5 is a high-
swept-wing, turbo-fan-jet aircraft used for
strategic, intertheater missions (see Figure
2-19). It is primarily designed to transport
cargo that is outsized or overweight for the
C-130 or C-141 aircraft. Special features of the
C-5 are its ability to load and unload from

either end of the cargo compartment and its
capability to “kneel” which lowers the aircraft
to facilitate loading and unloading. The C-5 is
also unique in that its floor does not have
treadways. The “floor-bearing pressure” is the
same over the entire floor. However, there are
some weight restrictions that must be adhered
to as shown in Table 2-7.

b1

) ?
ot WS

Figure 2-19. C-5 aireraft

Table 2-7. Characleristics of C-5 aireruft

Cargo Traop Rircraft
Dimensiens Cumpar?ment r Ramp * Maximum passenger load:
L angih 1 A&K in 118 im fhardy 73 normal contingency '
et P P bind 267 cargo compartment
155 in (aft) . ) .
Height 108 in 72in : :sable If}admg space: 1,6.50 " .
Width 123 i 36 in . a::t he;ghttoai}g;e_:round‘ {variable):
: i
Forward: 36te 70 in
Restraint Factors » Center of balaflce: Station 1300 + S0 im
— P ¢ Aliowable cabin foad:
a;t“ ‘1"5 ;; Peacetime - 106,000 Ib
Vertical 23¢'s Wartime - 205,000 tb
Lateral 15¢s
Weight Restrictions
Palletized Cargo Restrictions o Maximum axle load: 36 600 1b
Pallet Maximum Maximum * Maximum tracked vehicle weight: 129,000 1b
Pasition Weight Height * Floor limitations: per 400 area between
12 7,500 Ib 96 in stations—
3.34 10.354 b 96 in 517 and 724: 20,000 1b
35.36 7500 Ib 0in 724 and 1884: 36,000 Ib
' 1884 and 1971: 20,000 Ib

NOTE: €-5 aircraft can carey up fo
thirty-six 463L pallets.
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KC-10A

The KC-10A series aircraft is a swept-wing
tri-jet designed to air-refuel military airplanes
and airlift cargo and support personnel (see
Figure 2-20). In addition to being equipped to
air-refuel military airplanes requiring either a

FM 55-15

boom or hose drogue, the KC-10A may be
refueled from another KC-10A or KC-135
tanker. The unobstructed cargo compartment
will accept combinations of palletized cargo,
vehicles, and logistics equipment and mixed
cargo and support personnel. See Table 2-8 for
characteristics of KC-10A aircraft.

<

d

(e = }?

Figure 2-20. KC-104 aircraft

Table 2-8. Characteristics of KC-104 aircraft

o Cargo Troop Aircraft o Usable loading space: 118 ft
Dimensions __ Compartment Dot Ramp  Floor height above ground: 15 ft 10 in
Length 118 ft . .. * Center of balance: Station 1325 4 50 in
Height 110in 78 in 102 in * Atlowable cabin foad: Because of the many types
Width 184 in 2in 140 in of load configurations {troops, cargo, and fuel) possi-
] ) ble, the ACL varies significantly. Contact your local
. M":"’:';z‘at":f‘ts;gg‘” load: ALGE to get the ACL for the load you wish to
w/seat kit 75 ) transpart.
CIVIL RESERVE AIR FLEET operations.

AIRCRAFT

The Civil Reserve Air Fleet (CRAF) is com-
posed of US civil air carriers who contractually
commit themselves to provide operating and
support personnel for the Department of
Defense. The CRAF concept is designed to

uickly mobilize the nation’s resources to meet

OD requirements.

Airlift Services

CRAF airlift services are divided into four
operational segments:

* Long-range international—strategic inter-
theater operations.

e Short-range  international-intratheater

* Domestic CONUS—DOD supply distribu-
tion.

* Alaskan—Aerospace Defense Command
support.

Capability
~ The CRAF airlift capability can be activated
in three stages:

Stage I. Stage | may be activated by the
Commander in Chief, MAC, to perform airlift
services when the MAC airlift force cannot
meet simultaneously both deployment and
other traffic requirements.

Stage I1. Stage I1. is an additional airlift ex-
pansion identified for an airlift emergency
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which does not warrant national mobilization aircraft are not designed for nor intended to
but may be activated by authority of the carry litter patients.
secretary of defense.

Stage I11. Stage Il makes available the total
CRAF airlift capability when required for
DOD operations during major military
emergencies  involving US forces. The
secretary of defense issues the order to ac-
tivate CRAF stage Ill only after a national
emergency has been declared by the president
or Congress. BOEING: B747

Description

[Table 2-4 gives dimensions and capabilitie
for Boeing B747 series aircraft,Table 2-10
gives the same data for the Douglas DC-
kheed L-1011 series aircraft, and ‘ﬁ—_ (Ja —7

2-11 gives the same data for the Douglas DC-8 = ——
and BoeingIBYOIZ é%r,lb?é za_lrcra}ft. F;]glurg 2-21 ¢ do
hows profiles o aircraft, while[Figure]
shows profiles of CRAF pallets. DOUGLAS: DC.10
Boeing B747 The Boeing B747 is a wide-
bodly aircraft. The cargo-carrying capacity ver-

sions have an average planning cargo weight of
about 180,000 pounds. The main deck can hold

<4

either 32 to 36 military or 28 commercial ~  »~— —

pallets. The passenger version can carry about ((”’— 00

364 passengers (but only 266 on the B747SP). %g, oko
Douglas DC-10. The Douglas DC-10 and

Lockheed L-1011 are both wide-body aircraft. LOCKHEED: L-1011

The cargo-carrying version of the DC-10 has an
averaﬂe cargo weight of about 120,000 pounds,
and the main deck can hold either 30 military
or 22 commercial pallets. The passenger ver-
sion of the DC-10 can carry about 242
passengers. The L-1011 is currently available
In a passenger version with a capacity of 238 to
270 seats.

Douglas DC-8 and Boeing B707. The Douglas
DC-8 and Boeing B707 are narrow-body air-
craft. The cargo-carrying version of the DC-8 5
has a planning cargo weight varying from / /

B

DOUGLAS: DC-8

52,000 to 82,000 pounds; the main deck can ac-
commodate 13 to 18 pallets, depending on the
aircraft series. The cargo version of the B707
has a planning cargo weight of about 60,000
pounds, and the main deck can carry 13

military or commercial pallets. The passenger .
DC-8 carries 165 to 219 passengers and the POEING: B707
B707, approximately 165 passengers. CRAF Figure 2-21. CRAF aircraft profiles
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DC-2 MAIN DECK

DC-8-33F/50F/CF
DC-8-82CF
DC-8-61/63CF
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1THRU 12
1THRU 16

66.0" | 79.5”
2.0 | §7.0.
uo”
. AIGHT
! 104.0 | sioe
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DC-B-33F/50F/ CF 12
DC-8.62CF 13
DC-8.61/63CF 17
—] 240" t-— ao‘o"——l i-— 200~
/ I b
_l_ 75.5"
64.0° 10.0% | §7.07
’ 430"
| . | miGHT
[ 104.0 -~ BIGk
DC-BAMAIN DECK FOSITION:
DC-8-33F/60F/CF 13
DC-9.62CF 14
DC-9.61/63CF 18
15,0"—-—' ]—1— 52.0”—-~| be—16.0"
s |
0.0
! 0" —
B707/F A POSITIONS 1THRU 12
18.0“ ] |.._43.o' L 150"
—_:I 240~

820"

|

AISLE | 104.0"

SIDE '

Figure 2-22. CRAF pallet profiles (measurement of pallet surface)
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117
Figure 2-22. CRAF pallet profiles (measurement of pallet surface) (cont)
Table 2-%a. Dimensions of B747 series aircraft
Aircraft Designation
Dimensigns B7475P B747-100/200B  B747-100F B747-200C B747-200F
Hoor height (ACL}
Main deck 188-188 i 183-201 in 153-261 in 186-204 in 186-204 i
Lower deck 108-122 in 109-121in 109-121 in 108-121 in 109-12t i
Main deck cargo compartment
Length NA NA NA NA NA
Width NA NA NA NA NA
Height NA NA NA NA NA
Lower lobe (fwd)
Length 315in 315 intd 504 in 504 in 504 in
504 ind
Width 125 in? 125 in 125 in2 125 inZ 125 in2
Height 66 ind 66 ind 66 in” 66 ind 66 in
Lower lebe (aft) L
Length 315in 251 in%3 436in 436 in 436in
436 in®
Width 125 in2 125 in 125 in? 125 in? 125 in
Height 66 in3 86 in 66 in3 663 66 in3
Door sizes
Visor door 10dinw X
SBinh
Main cargo door 122inw X
120inh
Lpallets will not be planned for use in the lower labe forward compartment of American/United Airlines B747-100

passenger aircraft.
2F)opr width, 125 inches or 190 inches wal! to wall; all cargo, however, must be on pallets or shoring.
3Measured from top af rollers to ceiling.
4se 251 inches for American/United Airtines B747-100.
Swith galley installed in lower fabe,
Sithout galiey installed in iower lobe. '
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Table 2-9b. Capabilities of B747 series gircraft
Aircraft Designation
Capabilities B7475P B747-100/200B B747-100F B747-200C B747-200F
Max auth gross weight
Takeoff 690,000ip  733,000/775,00016 750,000 Ib 775,000 Ib 820,000 Ib
Landing 450,000 b  564,000/564,0001b 585,000 1b 630,000 Ib 630,000 Ib
Operating 3180001  322.800/369,8201b 322,000 b 344,040 Ib 348,100 b
Zero fuel 410,000 b 508,900,526,5001b 545,000 Ib 550,000 Ib 590,000 Ib
Optimum load CG at
fuselage station NA NA 1,280%+30in  1,280+30in 2,280 300n
Restraining factors
Forward 15¢'s L.5¢'s 1.5¢'s 1.5¢'s 15¢g's
Aft 15g's 15¢'s 15¢'s 15¢'s 15¢'s
Vertical 20¢'s 20¢s 204g's 2.0g's 20¢s
Lateral 15¢s 15¢'s 1.5¢'s 1.5¢s 15¢s
Passenger capacity 2661 364! 2 3641 2
Planning ACL NA NA 89.9STONs  96.9 STONs? 99.1 STONs
463L pallet capacity NA NA 323 323 323
Max pallet height NA NA 118 in 94 in? 118in?
94 ind

IMaximum passenger capability will vary according to carrier configuration.
2Since this is a convertibe aircraft, figures are based on cargo or passenger loads.

3Some aircratt may be configured to 3 36-pallet configuration.
4side door.
Syisor door.

2-29



WWWLSURVIVALEBOOKS.COM

Table 2-10a. Dimensions of DC-10 and L-1011 series aircraft

Aircraft Designation
Dimensions DC-10-10 GF DC-10-30 CF DC-10-40 L-1011-100 L-1011-500
Floor height (ACL)
Main deck 189 in 189in 189 in 182-186 in 182-186in
Lower deck 103-118 in 103-118 in 183-118 in 105-112 in 105-112 in
Main deck cargo compartment
Length 1414 in! 1414 in! NA NA NA
Width 218in 218in NA NA NA
Height 84-95 in? 84-95 in? NA NA NA
Lower lobe (fwd)
Length 491 in3 216 int 491 in3 500 ind 370in
250 in6
Width 125 in’ 125 in’ 125 in’ 125 in
Height 66 in8 66 in8 66 in8 64 in 64 in
Lower lobe {aft)
Length 2415in 24L.5i0n 241.5in 250 in 190 in
Width 125in’ 125 in’ 125 in’ 125 in 125 in
Height 66 in8 66 ind 66 in8 64 in 64 in
Lower lobe {aft,
bulk compartment)
Length 179 in 179 in3 179 ind 170 in 170 in
Width 125in10 125 in10 125in10 125in__ 125in
Height 66 inlY 66 inlY 66 inl? 64 ini¥ 64 inl?
Daor sizes
Main caigo door 1k inw X
102inh
Forward and center door 70inw X
63inh
Aft door Minw X
48inh

1 ength trom FS 523 to 1937. A barrier net is located at FS 495. Usable carga space is based on pallet surface.

2Max height of 84 inches at pallet positions 1 and 15; 88 inches at positions 2 through 14; 95 inches at the forward
half of the carge door.

31 ength from FS 604.5 to FS 1095.5.

*Length from FS 879.5 16 7S 1085.5.

Iwithout galley installed in lower Jobe.
Byyitn galley instailed in lower lobe.
TWail-to-wall distance is 164 inches.
BMeasured from top of rollers to ceiling.
Inircraft with an extended aft cargo compartment will have a 126-inch aft bulk cargo area and a cargo door 30
inches wide by 36 inches high.
19pimensions decrease toward aft of cargo compartment,
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Table 2-10b. Capabilities of DC-10 and L-1011 series aircraflt
Aircraft Designation
Capabilities DC-10-10F  DC-10-30CF  DC-10-40 L-1013-100  L-1011-500

Max auth gross weight

Takeoff 440 000 |h 555,000 Ib 530,000 th 456,000 b 496 000 Ib

Landing 363,500 1b 411,000 Ib 403,000 Ib 368,000 Ib 368,000 1b

Qperating 209,346 Ib 234,591 b 266,689 b 253,720 1b 241946 b

Zero fuel 335,000 1b 391,000 1b 391,000 b 320,000 Ip 338,000 Ib
Optimum load CG at

fuselage station 1,323 1,323 1,323 NA NA
Restraining factors

Forward 15¢'s 15¢'s 15¢g's 15¢'s 15¢g's

Aft 1.5¢'s 15¢s 1.5¢s 15¢'s 15¢g's

Vertical 20g's 204¢'s 20¢s 20¢g's 20¢g's

Lateral 15¢s 1.5¢'s 15¢s 1.5¢'s 1.5¢g's
Passenger capacity 2421 2421 242 273 238
Planning ACL 55.2 STONs! 69 STONs! NA NA NA
4631 pallet capacity 30 30 NA NA NA
Max pallet height 78-82in 78-82 in NA NA NA

lFigur@:s on CFs are for eight ACLs or passengers, depending on the mode of aircraft use.

2-31



WWW,SURVIVALEBOOKS.COM

Table 2-11a. Dimensions of DC-8 and B707 series aircraft

Aircraft Designation

Dimensions DC-8-33F DC-8-50C F DC-8-61CF DC-8-62F DC-8-63F/ CF  B707-300C/F

Floor height (ACL)

Main deck 126-135in  126-135in  128132in  126-130in  126-13Lin 119126 in

Lower deck 68-92 in 68-97 in 75-98 in 73-100 in 76-98 in 54-63in
Main deck cargo compartment

Length 1176} 1176inl 1622in2 126583 1622in2  L176ind

Width 127.2in 127.2in 127.2in 127.2in 127.2 in 126 in

Height 86 in? 86 ind 86 ind 86 in 86 in” 87 inb
Lower lobe (fwa) )

Length 330in’ 330 in’ 437 in 370 in 437 in 298 in

Width 100 in 100 in 100 in 100 in 100 in 100 in

Height 51 in8 51 in® 51 in8 51 in8 51 in8 54 ind
Lower lobe (aft)

Length 357inl0 357 int0 407 in 400 in 407 in 378 in

Width 100 in 100 in 100 in 400 in 100 in 100 in

Height 51 in® 51 in® 51 in8 51 in8 51in8 54 in’
Door sizes

Main cargo door 40 inw X 134inw X

85inh 9linh

Yength from FS 302 to £S 1478,

21 gngth from FS 62 to FS 1684.

3\ength from FS 262 to FS 1527.

4tength from FS 242 io FS 1418.

SMeasured from floor to ceiling.

§Measured on centerling to ceiling.

Measurement for entire fwd cargo compartment.

8 owest point in cargo compartment to ceiling.

9Height of aft cargo compartment 54,5 in for the first 80 in, then tapering down.
10peasurement for entire aft cargo compartment.

2-32



WWW.SURVIVALEBOOKS.COM

FM 55-15
Table 2-11h. Capabilities of DC-8 and B707 serics aircraft
Aircraft Designation
Capabilities DC-8-33F DC-8-50CF DC-8-61CF DC-8-62F DC-8-63F/CF  B707-300C/F
Max auth gross weight
Takeoff 315,000 b 315,000 Ib 328,000 Ib 335,000 Ib 355,000 It 331,600/
333,100 b
Landing 207,000 tb 240,000 ib 258,000 Ib 250,000 Ib 275,000 Ib 247,000/
247,000 Ib
Operating 128,000 Ib 131,600 Ib 145,506 ib 146,000 Ib 141,330 Ib 146,400/
132,174 b
Zero fuei 192,140 b 224,000 Ib 234,000 ib 230,000 1b 261,000 ib 230,000/
230,000 Ib
Optimum lead CG at
fuselage station 860.0 860.0 828.0-889.0  836.1-B83.8  833.9-883.8 83533437
Restraining factors
forward 15¢'s 15¢g's 15¢s 15¢g's 15¢g's 15¢'s
Aft 1.5 L5g's 1.5g's Lo g's 15¢s 1.5¢s
Vertical 20g's 20¢gs 2.0¢'s 2.0¢s 20¢'s 20¢'s
Lateral 1.5g's 15¢'s 1.5¢s 159¢'s 1.5¢g's 15¢s
Passenger capacity 2 165! 2191 170! 219! 165
Planning ACL 260STONs  29.9STONs!  47.35TONs]  32.1810Ns! 414 STONS!  29.9 STONS!
463L pailet capacity 13 13 18 14 18 13 )
Max pallet height 62-80 in? 62-80 in? 62-80 in 62-80 inZ 62-80 in2 74-80 inZ

lFigures on CF are for eight ACLs or passengers, depending on the mode of aircraft use.
£For actual max height, see CRAF pallet profiles (Figure 2-22); a general planning height of 76 inches can be used.

craft. gives the same data for
rotary-wing aircraft. through[2-16]
list speed and range factors, preparation times,
and sortie capacities. Figure 2-23 shows pro-

CHARACTERISTICS OF STANDARD
ARMY AIRCRAFT

Tables 2-12 through[2-14 give data on stan-

dard Army aircraft. gives
capabilities and dimensions for fixed-wing air-

files of Army aircraft.

Figure 2-23. Profiles of Armjj aircraft
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OH-6 OH-58

UH-1 CH-54

CH-47 UH-60

AH-64

Figure 2-23. Profiles of Army aircrafit {cont)
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Table 2-12a. Characteristica of drmy fived-wing gireraft (UiA. U104, ond T-418 are nol included due to their fow density)

FM 95-15
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Table 2-126. Characterislics of Army fized-wing aiveraft (U-1A, {1104, and T-S18 are noi included due lo their low density)

fapetrbtes unil [r t1% cIze 018 Wi VD R¥-L70 R¥IG D Tazh wtF u7lA U2t u2iF wIG e 214 Ri218 AU2IC RL210 Rt RU2iH
Forma cren poi xeft t ? H 2 {priot 2 (pket Ziphet H 2 piket 2 ipilt 142 for 10 o H H 2 ] H Aot dgZpls Apdet Mokt diZpdos & (Zpid
& rcary L IR ol & op) L IR og &g R IFR) L Zop) L2 12 Elogh L2op) L2109}
Prssenger cap
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Horma cap a ] : H 1 1 1 ] 1 1 3 5 % 6 ' 5 [ [
Totah w/tiom ™ 10 10 0 H H H 1] H H ] 5 i? IH 12 1 1 1 5 ] 4 i ]
Litterc/amis B Mo i 3 173 iz M W
Operatoad cap!
$ha auth oz wt I 12500 12500 12500 15,19 Wan 8109 14,200 14823 121 5100 7,700 4,500 9500 11568 akal 3550 10,200 10,500 10,800 2550 16,200 280
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Hormal eruise spees 0okt e 0 260 o] 5] .1 ] s 2 17 160 no wm 205 w8
Endurance ol cruise W+ min B4 30 5415 5405 145t 1+ 55t 1+ 40t 5415 145t eyt S+ 5430 s+ 00 5400 Laas J4i5 5415
HWmn ettt NA o 34580 34358 3+ 508 " ER O B o B U
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Table 2-13a0. Characteristics of Army rotary-wing gircraft

Dimensions Unil GH-BA OH-58A (H-58C CHATB CHATC CH47D CH-54A CHE48 UH-18 UHIC/M UH-1D/HsY UH-60 TH/AH-18 AH-LS Ae42 TH-554
PO wi A g 29'g @v 51" £y 51p” 000 mo agech iy i ey g uy wy LU
l'l!gll'! TLELEY n4n & SL G d WL v i EIE e LY oW oD Rl by N L TT Wk T T W (4 Ny
Blades

Length unfoided ft-in e 40°11.8" 40'11.8" 90" 390" i 24 8’5" 52'10.8" 527107 LTa 64'10" 5111 531 5T 10"

Length folded ftin oy NA NA 510" 510" 510" ...l MA. .o MA. .. L BA

Widtth toktad ftin 56" NA NA 125" s s . NA ... NA. ... ¥ ¥8.1" [t U3 183" KA
Tread width t-in 6y 635" 54" 1 1" 1" 199" 199" L ¥ B #1027 7o o 66" 63"
Extreme height fin ¥6.5" 170" 186" (L 188" 45" b wyr 1rg” e 148" 176" 1wy 139" 126" g3
Rotor diameter

Main or fwd t-n W8 354 ey 500 60'0" 600" b4 e oo 4o 480" Wy iy o 480" 25'3"

Tail of rear ttin Lk 52" T 500" 500" sOg 160" 160 g6 86" 86" o 85" 6" 93" kN
Wing span fin NA Nh e WA 104 L 163" NA
Cargo dox .

Width X% height in 1 W5 03 0% 35 S0ox T8 K78 Lib &t] 104.5" (pot  LOA5™ {pod) 484 4B 43 Tax48 68 % 54 . A

Location vs fuselage (hett/right Teft and feft amd left and reat rear rear rear ear beft and left ang beft and $efl and e o NA L

Fronl/Teary right tight right right night right ight

Lo floor

Rt fitm rouined i 14 it m " L R 45" 225" 225" N> 2 nz 27" tpo) 277 tpady

Usable fengit in 50 50" 92 e MA &9 s kil 3607 362 362 KF N Ry

Usabie width in 805 BO.S %" T NA L " 50 50" 90 i 8 104.5" 104.57

Unobstrucied het in L] 54 L1 LT e B 50 50" " [ s e e

My cgn cpars e ft 140 14 nn - HBE WA in 0 i} 1474 1AM 1474 1,552 1522

Lmension from nose to end of tail.
Zituight is restricted 1o 54 inches with HICHS installed.
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Table 2-13b. Characteristics of Army rotary-wing aircraft
Capabilities Unit DH5A OH-5BA OM-58C CHATB CHA 47D CH58A CH-548 UH-18 UHIC/M  UHIDZHAY UHED TH/AH.1G AH1S .42 THSSA
Normal crew per acfl I + (cbs} 1 + (ubs) 1 + [obs) L] 4 4 1 i 2 H 2 3 2 2 2 1
Passenger cap
Tronp seats & 3 4 4 Kk L] kX liw/pod 4%) | fw/pod 45) 7 7 n " o o 0 1
Hormal cap ea 3 4 ) 33 33 33 1 1 7 7 ? 14 ] 1] Q i
Total wrcrew P 1 4 | 3 7 1 5 5 9 g 13 7 0 0 0 2
Litters/ambt & T} e 2 i ) 2% Diwrpod 26 0 fw/pod 24) 3 3 6 46 ] 9 ] NA
Operatignal cap'
Max auth gross wt Ib 2400 3000 1200 40,600 46,000 50,000 42,000 47,000 8500 9,500 9.500 20,250 9,500 10.000 17400 L£00
Basic wt b 1163 1.586 1898 19,591 20,481 22,499 20,300 21,200 1523 4527 5,132 10,500 5,560 6508 10,505 LOLO
Useful load Ib 1,237 1417 1302 20445 23,380 77.501 21,200 25,800 1977 1673 4,368 6,195 1,840 3402 6.895 590
Horma! payload i 550% 760% 837° 15.000 18,200 20.206 116509 16,2505 2490 2,685 2900 33607 17858 1299 40908 sgg8
Fuel cap> Torgal 400,615 47573 865705 ADIBAEZL  TISL/LIRL 6895/1030  BFOMILISI  BIBALISI  LOT2/I6S 1573247 13S/209 23604362  L7SS/270 17034262 2.405/370 15025
Fuel usage? Ib/gal 143722 199/29 175721 27804427 3038/467 2600400  3BIA/556 42304651 488/75 500,776 550784 980/ 143 545,836 §40,48 8107124 50710
550,645
Normal cruse speed Knols 121 120 120 150 155 145 95 110 7595 92-140 90170 145 0-150% o130°  ~ pasl? 65
Endurance at crurse s + min 1415 3+ 30 14+ 00 1400 2400 1+ 2450 1430 1445 3400 1415 2+15 2 + 000 2+ 445 2400
{+ 30 min reserve)
Fuel grade aclane I P4 1P P4 i P4 #4975 JPAsS P4 IP4s5 IP4/S 1944578 P4 174 1P475/8 115/145
External cargo
Max avth inag® b SRR L 20,000 20,000 28.000 20,000 25,000 3000 3,787 4,000 B.000 NA 1.38013 62001 LTy
Rescue hoist cag b NA ... 800 500 3 BA. je0! 1% 300715 600 CONA L ma
Cg0 winch cap b WAL 3.000 3,000 1000 15,000 25.000 CNA L
Weapons type? AM2TEL XM27EL NA el W M24 HA A M3 M3 M23 W23 18 MES HELLFIRE Ka
M5 w5 M56 M28 Wo7 w2012
M5 Ms 59 M5 M158 M260
IS ML misit w2002 M230
M2z M2z mi59lt W61
XM56 AM156 x20012

Lan data was compuled at standard canditions at sea level, hut is subject fo change with developmental testing,

Bross weight mirus hasic weight minus 400 Ib for crew and total lue! weight.

Cetaved weight computations and characterishics were tahen from current 53-series Ths.

Iue to armament contigurations and fhght profiles.
zﬂv:alion gas was hgured an & 1b/gal )P4 computed on 6.5 Ibrgal,

10yaries with Joad; hgure given s lor normal missien profile.
Nyay T-round, 2.75-n¢h rocket pod.

124425 1 .round. 2.75-inch rocket pod.

1335 external wing stores.

3The mansmom load the aucraf! is able ta lilt.

"'Iype of weagons the aicraft can carry; specafic armament is based on unit assignment,

yns nat mesl 200 NM range requiremenl of notmal missien detinition.

Breel consumption at 92 knots, 77 gallons per hour; at 140 anots, 84 gallans per hour

harmal mission. ntersal load- probability exists te cube-gut belore weigh-out. Wazimum load on the floor is 300 Ih.sq it.

”Subiect ta final development contiguration, .
Vi1 restricted b a hoist capacity of 300 |k because of CG conditians.
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Table 2-14. Aircraft speed and range factors!

Aircraft Average Cruise Ferry Range
Type Speed (kn)2 (NMs)
AH-1 141 381
AH-15 130 338
CH-478 114 1,080
CH-47C 111 1,226
CH-47D 136 1,070
CH-54B 100 228
OH-64 142 330
OH-58 102 260
UH-1C/M 92 300
UH-1H/Y, 111 276
EH-1H/X 111 278
UH-60A 143 960
C-124 222 1,177
U-8F 127 1,220
U-21A 180 1,249
ov-1¢ 200 1,0813

lSuurce is FM 101-20; factars are for ferry mission configuration.
“True airspeed under no-wind conditions.
3with two 150-gallon external fuel tanks.

Table 2-15. Aircraft preparation times and sortie capacities for airtift!

Disassembly Time

Reassembly Time

er Aircraft Per Aircraft .
Type Airlifted
Aircraft AF Aircraft Elapsed Elapsed Aircraft
Loaded Required Man-Hours Hours Man-Hours Hours Per Sortie

AH-1G G5 8 2 12 3 12
AH-152 C5 8 2 12 2 6
CH-47 G5 174 32 225 36 3
CH-54 G5 180 16 225 36 3
OH-bA G5 0 3 6 3 26

C-141A 6 3 6 3 b

€130 6 3 6 3 3
OH-58 C5 15 0.5 2 1 13

C-141A 75 1.5 10 3 4
UH-1C/D/H/ MY 5 12 3 18 5 8
EH-1H/X ¢5 12 3 18 5 8
UH-60A3 5 9 1.5 9 15 6

C-1414 9 1.5 9 15 2
I¥X-8/RU-8 C-5 16 4 32 8 4
U-21 t5 16 4 32 8 4
Gv-18/C/D C-5 305 38 750 94 3

1Data taken from FM 101-20 for minimum disassembly required fer air shipment.

ZAH-1S Cobras are usually shipped with stub wings on, due to excessive reassembly time and horesighting of the

TOW system,

3UH-60A data taken from TM 55.1520-237-234.

FM 55-15
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Table 2-16. Aircraft preparation times and barge capacities for sealift!

Airlifted AircraftZ

Aircraft Crew Elapsed SEABEE LASH
Type Man-Hours Size Hours Barge Lighter
AH-163 6.0 3 2.0 144 8
AH-1S 6.0 3 2.0 6 5
eu473 18.0 6 3.0 Note? .
OH-6A% 6.0 3 20 27 15
DH-583 40 3 1.5 14 8
UH-1 5.0 3 2.0 94 6
UH-50aD 9.0 6 1.5 6 4
u-21A7 16.0 4 4.0 4

1Based upon minimum disassembly, Preparation times include disassembly, preservation, and crating,
as required. Times are rounded off to the next higher 0.5 hours (MTMC Report 74-19).

2TM 55-1520-400-14.

3MTMC Report 74-13, :

4SEABEE has capability of loading the folfawing numbers of aircraft on the lower deck if 12 barges are
displaced: 48 CH-47s, 3 AH-1Gs, 19 UH-1Hs.

SEstimated by MTMC Transportation Engineering Agency (MTMCTEA) from T™M 55-1520-214-5 and
FM 101-20,

OEstimate based on information in TM 55-1520-237-23-2 and TM 55-1520-237-23-4.

7 Estimated by MTMCTEA from TM 55-1500-200-5 and FM 101-20.
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Section IV. RESTRAINT CRITERIA

DETERMINING THE CENTER
OF GRAVITY

To determine the center of gravity (CG) loca-
tion of a loaded aircraft, you must first know
the weight of the aircraft ready for loading,
then calculate the weight times the arm to
determine the moment.

Arm = the horizontal distance in
inches from the reference
datum line to the center of
gravity of an object.

Moment = the product of the weight of an
item multiplied by its arm.
Moment may be expressed in
pound-inches; for example, 2
pounds (weight) X 10 inches
(arm) = 20 pound-inches (mo-
ment ).

The procedures for computing the center of
gravity of a loaded aircratt areas follows:

« Calculate for moment. Weight times
arm = moment.

« List aircraft ready-for-loading weight
times the ready-for-loading CG = moment.

_ e List weight times the arm of each cargo
item = moment.

 Add all the weights and enter the total.
e Add all the moments and enter the total.

* Divide the total moments by the total
weight; round off any decimals.

This number is the station number at which
the aircraft is balanced. If the number does not
fall within the safe flight limits, the load or a

art of it must be relocated and aircraft

alance recomputed.

Sample problem (C-141 aircraft)

The C-141 aircraft is loaded with three M35,
2 1/2-ton trucks, each weighing 13,700 pounds,
and six passengers (1,800 pounds?. All trucks
are positioned facing the rear of the aircraft
with the center of gravity of truck 1 at station
630; the CG of truck 2 at station 920; the CG of
truck 3 at station 1200; and the CG of the six

passengers at station 930. The weight of the
aircraft ready for loading is 271,000 pounds,
with its CG at station 915.

e Weight X arm = moment

» Weight of aircraft ready for loading X CG
of aircraft ready for loading
Weight of one truck X station 630
Weight of one truck X station 920
Weight of one truck X station 1200
Weight of passengers X station 930

271,000 X 9215 247,965,000

13,700 X 8630 = 8,631,000

13,700 X 920 = 12,604,000

13,700 X 1200 = 16,440,000

1,800 X 930 = 1,674,000

313,900 287,314,000

(total weight) {total moment)
Total mo.ment - 287,314,000 _ 915.3 or 915
Total weight 313,200

Station 915 is the CG of the loaded aircraft.
The CG limits safe flight for the C-141 are
906.7 to 948. The aircraft balanced at station
915 is safe for flight.

SECURING CARGO

Tie-down devices secure cargo against for-
ward, rearward, lateral, and vertical movement
durinqhtakeoff, flight, and landing. To deter-
mine the number of devices needed to safely
secure any given item of cargo, it is necessary
to know the—

» Weight of the cargo.
 Restraint criteria for the aircraft.

» Strength of the tie-down devices and fit-
tings.

* Angles of tie to be used.
Restraint Factors

These vary for different aircraft and are in-
fluenced by acceleration during takeoff, stabili-
ty during flight, deceleration during landing,
and type of landing field (improved or unim-
proved) for which the aircraft is designed.
Restraint criteria for each aircraft are com-
puted to counter the maximum amount of force
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or thrust that cargo can be expected to exert
against tie-downs under operating conditions.

Tie-Downs

The effective holding strength of a device (or
fitting) is determined by the rated strength of
the item and the manner in which it is
employed. All tie-downs must be anchored to a
tie-down fitting. The strongest tie-down is no
stronger than the fitting to which it is at-
tached. If a tie-down is stressed to its breaking
point, the fitting is stressed an equal amount
up to the full rated strength of the tie-down.
F|?ure 2-24 shows a typical tie-down correct
pull-off.

Figure 2-24. Correct pull-off

Number required There is one basic formula
for figuring the restraint for an item of cargo:

WT = Woeight of cargo

Rig's) = Restraint required (g's}

RSD = Rated strength of device

%of = Percent of angle of tie-down

FTBR = Forcetobe restrained

EHSD = Effective holding strength of
device

WT X Rig's) _ FTBR _ Total number of
"~ gusp  devices required

RSD X % of
Example:
wT = 1,000 pounds
Rig's) = 4
RSD = 5,000 pounds
%of = 749
FTBR = 4,000 pounds
EHSD = 3,745
1,000 X4 _ 4000 _ 5 qevices
5,600 X 74.9 3,745
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The weight of the cargo times the restraint
forces of g’s equals the force to be restrained.
The rated strength of the tie-down device
times the percent of angle of tie equals the ef-
fective holding strength of the tie-down. When
the force to be restrained is divided by the ef-
fective holding strength of the tie-down, the
total number of tie-downs needed is obtained.
Tie-down devices should be used in pairs, so if
the total number of tie-downs is an uneven
number of a decimal, it should be rounded off
to the next higher even number.

If the weight of the cargo is not marked on a
particular item of cargo, refer to TB 55-46-1 for
Its weight and dimensions. The g forces for
each direction are found in the applicable air-
craft -10 manual._The rated strength of each
device is given in|Chapter 3|of this manual.

Angle. The percent of angle of tie-down is in
relation to where the load is tied in the aircraft.
See Figures 2-25 and 2-26] for examples of
where to figure the angles. For a 30/30 angle of
tie, measure from B to C (Figure 2-25) and go
one and two-thirds of CB to A; then split the
corner angle of DE. For a 45-degree angle,
measure one length from B to C, one length to
A, then right or left one length.

VERTICAL
(V] ]

LATERAL
{SIDE)

Figure 2-25. Longitudinal angle of tie-down

The recommended angle of tie is the 30/30
angle, as this is the best compromise of tie-
down device-holding strength and angle. This
tie-down is effective up to 75 percent of its
rated strength forward (or aft) to 50 percent
vertically and to about 43 percent sideward.
Tie-downs secured at a 45-degree angle to the
cargo floor and in line with the expected thrust
will hold apﬁroximately 70 percent of their
rated strength against forward, aft, or vertical
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( ie-cowns e is manner
will hold agamst dnovement in two directions
Tie-downs Secured at a 45-degree an?Ie to the
cargo floor and a 45-degree angle to the
longitudinal axis of the airCraft prevent cargo
movement in three directions. forward (or aft),
vertical, and lateral.

J:Fr._____ - i /:_,-"
it

FM35-15

- 24

Fligure 2.26. Vertical angle of tic-dows

These tie-downs will hold about 50 percent of
thejr rate? strenr%th against forward Sﬁr aft}
and lateral movements and 70 percent of thel
rated strerhqeth against verpcal mov?menés. To
calculate t ﬁe entage of angle of tie-down,
see Figure 2.27.

Angles across the top are those formed be-
tween the tie-down déwce and the fcabm (l;loor.
Angles down the side, are those formed be-
tween the tie-down device ?nd the.lo |tu?|nad
axis of the aircraft. Vertical restraint 15 relate
only to the angle between the tie-dowm device
and the cabin_floor. The lateral angle has no
bearing on 1t. The unshaded area Indicates the
“best compromise” position.
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Section V. AIRDROP

DELIVERY OPERATIONS

Airdrop is a method of delivering supplies
and equipment from aircraft to ground
elements. As a rule, airdrop is a joint effort be-
tween Army and Air Force elements. Air Force
airlift aircraft carry the airdrop items to the
target area and effect delivery. Both Air Force
and Army personnel support the operation on
the ground.

The Army is responsible for providing air-
dropped supplies and equipment and airdrop
equipment and ground vehicles used in
recovering the items. Army divisions and
separate brigades possess varying capabilities
to support airdrop operations. Normally, air-
borne or air assault divisions have organic air-
drop equipment support elements. Armored,
infantry, mechanized divisions, and separate
brigades require support from corps or theater
air delivery units (see FM 29-51).

Advantages

Many advantages result when supplies and
equipment are delivered by the airdrop
method. Supplies and equipment can be air-
dropped directly to units, to otherwise
unreachable areas, behind enemy lines, or to
special operation units. Airdropping supplies
and equipment takes less handling and ship-
ping time. Emergency items can be prerigged
and stored, and flight time and exposure of the
aircraft to enemy fire is reduced.

Airdrop reduces the need for forward air-
fields or landing zones, reduces congestion dur-
ing airfield off-loading, and reduces materials
handling equipment requirements. It also in-
creases aircraft availability and allows greater
dispersion of forces.

Disadvantages

There are some disadvantages to the airdrop
method of delivery, such as the need for
specially trained personnel and appropriate
airlift aircraft. The amount of cargo and troops
aircraft can deliver depends on capacity and
range of the aircraft. Airlift aircraft are af-
fected by bad weather and high winds and are
?lSO vulnerable to enemy aircraft and ground

ire.
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Drop zones must be secured to keep items
from failing into enemy hands. They also re-
quire special preparation for LAPES. In addi-
tion, the bulkiness of equipment rigged for air-
drop and aircraft weight restrictions reduces
the amount of the supplies aircraft can carry.
There is also the possibility of loss or damage
to equipment.

TYPES OF AIRDROP
Freedrop

No parachute or retarding device is used for
freedrop. Energy-dissipating material may be
used around the load to lessen the shock when
the load hits the ground. The load descends at
a rate of 130 to 150 feet per second. Fortifica-
tion or barrier material, clothing in bales, and
other such items may be freedropped.

High-Velocity

Ring-slot cargo, cargo-extraction, and pilot
parachutes are used to stabilize loads for high-
velocity airdrop. The parachute has enough
drag to hold the load upright during the des-
cent at 70 to 90 feet per second. Items to be air-
dropped are placed on energy-dissipating
material and rigged in an airdrop container.
Subsistence, packaged POL products, am-
munition, and other such items may be high-
velocity airdropped.

Low-Velocity

Cargo parachutes are used for low-velocity
airdrop. ltems are rigged on an airdrop plat-
form or in an airdrop container. Energy-
dissipating material is put beneath the load to
lessen the shock when the load hits the ground.
Cargo parachutes attached to the load reduce
the rate of descent to no more than 28 feet per
second. Fragile material, vehicles, and artillery
may be low-velocity airdropped.

Halo

Halo is used to airdrop supplies and equiP-
ment at high altitudes when aircraft must fly
above the threat umbrella. The rigged load is
pulled from the aircraft by a stabilizing
parachute and free falls to a low altitude where
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a cargo parachute opens to allow a low-velocity
landing.

RELEASE METHODS

Loads to be airdropped may be released by
one of the following methods:

Extraction

The load and the platform on which it is
rigged are pulled from the cargo compartment
by an extraction parachute.

Door Load

The load is pushed or skidded out through
the paratroop door.

Gravity

The aircraft is flown in a nose-up attitude.
The restraint holding the load inside the air-
craft is released, and the load rolls out of the
cargo compartment.

LOW ALTITUDE PARACHUTE
EXTRACTION SYSTEM

LAPES is a method of delivery which uses
ring-slotted extraction chutes to extract
palletized loads from low-flying airlift aircraft,
It is used to airdrop supplies and equipment
from an aircraft flying about 5 to 10 feet above
the ground. Energy-dissipating material is put
under the load, and the load is rigged on a
LAPES airdrop platform. Webbing and load
binders hold the load to the platform. The
rigged load is pulled from the aircraft by ex-
traction 1:parachutes, which also help to slow
the platform and load as it slides across the
DZ, An airfield or DZ may require special
preFaration for a LAPES delivery. Vehicles,
artillery, ammunition, supplies, equipment,
and water may be delivered by LAPES.

Concept of Employment

The LAPES may be the preferred method of
delivering supplies or equipment under certain
conditions.

Adverse weather conditions. Use LAPES
when—

« Surface or altitude winds exceed drop
limitations.

o Ceilings are low and preclude airdrop of
equipment in visual meteorological conditions.

FM 55-15

Surface conditions. Use LAPES-

« In restricted terrain where accuracy is re-
quired because of cliffs, mountains, ravines, or
other obstacles.

» When an airfield or assault LZ has been
cratered and adequate repair equipment is not
available.

Tactical conditions. Use LAPES-

» When enemy air defense capabilities pose
an unacceptable threat to airlift aircraft at nor-
mal drop altitudes.

» When hostile ground fire would pose a
threat to an aircraft on the ground.

» When reduced aircraft radar signature is
required.

During clandestine resupply operations,
where large loads and increased accuracy are
required.

Extraction Zone (EZ)

The proper site selection for an EZ depends
on a variety of conditions. Specific standards
must be used in physicaII%/ locating and mark-
ing an EZ to ensure safe operation. MAC
Regulation 3-3 describes appropriate criteria.

Table 2-17. Weight limitations for cargo
parachute and aerial delivery container

*Suspended weight in pounds

Parachute Minimum Maximum
G-114 2.210 4250
G-11B 2,210 5,000
G-12C 501 2,200
G-12D 501 2,200
G-12F 501 2,200
G-13 200 500
T-7A 180 500

Maximum
Container weight (16)
A-TA 500
A-21 500
A-22 2,200

*Suspended weight is the total rigged weight less
the weight of the cargo parachutes and their riser
extensions.
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GROUND-AIR EMERGENCY CODES pieces of wood, stones, or by tracking in the
snow. The symbols should contrast with the

The symbols shown in Figure 2-28 may be ~ background as much as Possible and be 8 feet
made by using strips of fabric or parachute, ~ or more in length and 10 feet apart.

GROUND SIGNALS

1. Regquire doctor ! 10, Will attempt takeoff N
W

2. Reguire medical supplies I I 11.  Aircraft seriously damaged | I
3.  Unable to proceed X 12. Probably safe to land here A
4. Require food and water F 13.  Require fuel and oil L
5. Require firearms and 14, Al weli L L

?!mmunif,icn \v/
6. Reguire map and compass 15. No N
7.  Require signal lamp with I 16. Yes Y

battery and radio I
8. Indicate direction to V4 17.  Notunderstood JL

roceed K

9.  Am proceeding this T 18. Require engineer w

direction

ACKNOWLEDGEMENT BY AIRCRAFT
Message received and understoad {1 Rocking from side to side
- 1< Green figshes from signai lamp
1. Aircratt will make complete
Message not understood right-hand circuit
2. Red flagshas from signal lamp

Figure 2-25. Ground-air emergency symbols
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MOTOR TRANSPORT
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Section 1. ORGANIZATION AND OPERATIONS

MOTOR TRANSPORT UNITS

A break down of Army motor transport units
according to TOE, mission, assignment, and

capability is outlined in Table 3-1.

Table 3-1. Tables of organization and equipment — motor transport units

UNT

MISSION/ASSIGNMENT/CAPABILITY

Headquarters andg headguarters
company, transportation motor
transport brigade

MISSION: To command and provide
planning, supervision, coordination,
agnd controd of transport groups and other
assigned or attached units. Units are those re-
quirad in the movement of cargo or personnsl by
highway transport, particutarly in a continuous in-
tersectionsl or other line-haul operation.

ASSIGNMENT: To a theater army. Normaily at-

tached to a transportation command
{TRANSCOM).

CAPABILITY: This unit commands and supervises
thres to sight motor transport groups and sup-
porting wunits of another administrative or
logistical service.

3-1
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Table 3-1. Tables of organization and equipment — motor fransport units {cont)

UNIT

MISSION/ASSIGNMENT/CAPABILITY

Headquarters and headguarters
daetachmant, transportation motor
transport group

Headqguarters and headquarters
detachment, transportation motor
transport hattalion

Transportation light truck company

3-2

55-16H

85-17H

planning and attached transportation
motor transpo. . battalions.

ASSIGNMENT: To a TRANSCOM or brigade. Nor-
mally attached 1o a maotor transport brigade or

may operate separataly.

CAPABIITY: This unit commands, plans, and
supervises three to eight transportation motor
transport battalions and attached supporting ser-
vices.

MISSION: To provide command and supervision
of units engaged in motor transport operations.
ASSIGNMENT: To a corns support command
(COSCOM) or theater army command. Normally
attached to a transportation motor transport
group, transportation brigade, or transportation
composite group.

CAPABILITY: This ubit -

* Provides command and supervision for thres
to eight transportation companies and attached
supporting services as required.

* Oparates a truck tarminal and/or trailer relay
system whaen required. These operations require
assighment of teams from TOE 55-540.

» Provides unit maintenance on field radios for
atteched units.

MISSION: To provide truck tramsportation for
movement of general cargo and personnei.

ASSIGNMENT: To a theatar army or COSCOM.
Normally attached to a moter transport battalion.
CAPABILITY {at level 1, with 75 percent vehicle
avaiiabilityh

* SRC BB-17HS10 — operstas in two shifts,
makes four round-trip local hauls per day {two par

operating shift) and two round-trip ltine-hauls per

day {one per operating shiftl. This unit trans-
ports —

STONs per truck on roadi, {2 1/2 STONs per truck
off road). or 3,600 passengers (20 passengers per
truck} on/off road.

— Lina-hauls — 360 STONs of cargo (4 STONs
per truck) on road or 1,440 passengers {16
passengers per truck} on/off road.

s SRC 55-17H520 — opersates in two shifts,
makes four round-trip loeal hauls per day {two par
shift} and two round-trip line-hauls par day {one

Shffal Thic iole dem oo ook

per sritt). inis uinit tfanspors —

— Local hauls — 1,080 STONs of cargo (6
STONs per truck} on road or 900 STONs of cargo (5
STONs per truck) off road, or 3,600 passengers (20
passengers per truck} on/off road.

— Line-hauls — 540 STONSs of cargo (6 STONs
per truck! on road, or 1,620 passengers {18
passengers per truck! on/off road.

+« SRC 55-17H530 — operates in a single shift,
makes two round-trip tocal hauls per day and one
round-teip line-haul par day. This unit transports —
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Tabie 3-1. Tables of organization and equipment — motor transport units fcont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation medium truck company

— Local hauls — 360 STONs of cargo (4
STONs per truck! on road,. 225 STONs of cargo (2
1/2 STONs per truck) off road, or 1,800 passengers
(20 passengers per truck) on/off road,

— Line-hauls — 180 STONs of cargo (4 STONs
per truck] on road or 720 passengers (16
passengers per truck} on/off road.

* SRC §5-17H540 — operates in a single shift,
makes two round-trip local hauls per day and one
round-trip line-haul per day. This unit transports —

— Local hauls — 540 STONs of cargo (6
STONSs per truck] on road or 450 STONs of cargo (B
STONs per truck) off road or 1,800 passengers (20
passengars per truck} on/off road.

— Line-hauls — 270 STONs of cargo {6 STONs
per truckl on road or B10 passengers (18
passengers per truck) on/off road.

MISSION: To provide transportation for the
movamaent of containerized or general cargo. bulk
patroleum products, and refrigeratad cargo by
motor transport.

ASSIGNMENT: To an area support group or
COSCOM. Normally attached to a motor transport
battalion.

CAPABILITY: This unit operates at full strength
with 45 semitrailer combinations available, makes
four round-trip local hauls per day or two round-
trip line-hauls per day (one per 10-hour shift).

* When equipped with 12-ton cargo
seritrailers, this unit transports —

— Local hauls — 2,160 STONs of cargo (12
STONs per semitrailer) or, in an emergency only,
9,000 passengers (50 passengers per semitrailer].

— Line-hauls — 1,080 STONs of cargo {12
STONs per semitrailer} or, in an emergency only,
4,500 passengers {5%) passengers per semitrailer).

* When equipped with 34-ton semitrailers, this
unit transports —

— Local hauls — 3,960 STONs of cargo (22
STONs per semitrailer) or 360 20-ft containers ar, in
an emergancy anly, 6,300 passengers (35 per
semitrailer).

* When eguipped with 9,000-gailon petroleum
semitrailers, this unit transports —
— Logcalhauls — 00 (M) qal

ML et R L

— Line-hauls — 450,008 gal

* When equipped with 7 1/2-ton refrigerator
samitrailer cartying 6 tons per vehicle, this unit
transpaorts:

— Local hauls — 1,080 STONs
— Line-hauls -~ 540 STONs
* With a minor modification, {military desert-
design tiresl, this unit can provide logistical and
combat support in desert areas.

3-3
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Table 3-1. Tables of organization and equipment — motor transport units {cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation medium truck company
{caontainar/cargo, 40-footl

-

ransportation command transport

Transportation medivm truck company
[container/cargo, 20-footl

34

5518.J4

55-19J3

85-23)4

and refrigerated containerized cargo. general
noncontainarized cargo, and bulk water by motor
transport.

ASSIGNMENT: When amployed in the COMMZ,
to a TRANSCOM. Normally furthar attachad to a
motor transport battalion. May be attached to an
area support group (ASG). When employed in the
corps, normally attached to a transportation
brigade with further attachment to a motor

........ o e | e

iranRgpart oattenon,

CAPABILITY (at strength lavel 1 with a 758 parcent
task vehicle {M915 14-ton tractor and M872 3/4-ton

samitrailar) avallabilltyl: This unit operates In two
shifts, makes four round-trip local haula (two per
shift] or two round-trip line-hauls {one per shift)
per day. This unlt transports —

¢ Containerized (dry or refrigerated) cargo.

— Local hauls — 180 40-foot containers or 380
20-foot containars {total weight of 20-foot con-
toinars per transporter load not to exceed 34
STONs).

— Line-haula — 90 40-faot containers or 180
20-foot containers.

¢ Nancontainerized cargo {palletized or
package).

— Local hauls — 3,980 STONs of cargo {22
STONs par semitrailer load).

— Ling-hauls — 1,980 STONs of cargo {22
STONs per semitrailer load),

* Water.
— Local hauls — 180 collapsible 4,750-gal-

capacity water contalners (865,000 gal of potable
watar).

— Line-hauls — B850 collapsible 4,760-gal-
capacity water containers (427,000 gal of potabla
watar).

» Passengers — 50 seatad per 34-ton breek-

bulk/container semitrailer {in emargencias).

MISSION: To provide transportation for the
movament of personnel and/ar light cargo by

moetor transport,
ASSIGNMENT:

* Whan grganized under TOE 85-19J310, as-
sighed to a theater army, a corps headquarters, or
a COSCOM. Normally attachsd to a motor
transpart battalion.

* When organized under TOE 55-19J320, as-
signed to an airborne corps headquarters. Norm-
ally attached to a motor transport battalion.

CAPABILITY: At level 1, operating in a single shift,
this unit provides daily motor transport support
for personnel and light cargo.

MISSION: To provide transportation for the
movement of both dry and refrigerated
containerized cargo, general noncontainerized
cargo, and bulk water by motor transport,
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Table 3-1. Tables of organization and equipment — motor transport units (cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation
pany {tracked)

Transpaortation
pany

cargo

heavy

carrier

truck

Lcom-

com-

55-27TH

: When empioved in the corps, nor-
mally attached t transportation brigade, with
further attachment to a motor transport battalion,
When employed in the COMMZ, 10 a TRANSCOM;
normally furthetr attached to a motor transport
battalion. May be attached to an ASG.

CAPABILITY (at level 1 with a 75 percent task vehi-
cle [MB1B 5-tan tractor and M8S71 22 1/2-ton
semitrailer) availability): This unit oparates in two
shifts, makes four round-trigy locat hauls {two par
shift] or two round-irip line-hauls {one per shift)
per day. This unit transports —
* Containerized cargo (dry refrigerated).
— Local hauls — 180 20-foot containers.
— Line-hauls — 90 20-foot containars.

* Noncontainerized cargo ({pallet-
ized/packaged).
— Local hauls — 2,700 STONs of cargo (156
STONs per semitrailer).

— Line-hauls — 1350 STONs of cargo {15
STONs par semitrailer),

« Water,

— Local hauts — 180 collapsible 3,000-gal-
capacity water containers {540,000 gal of potabla
water).

— Line-hauls — 90 collapsible 3,000- gal watar
containers (270,000 gal of potable water].

MISSION: To provide transportation for
supply distribution in regions where wheeled
vehicles cannot operate effectively.

ASSIGNMENT: To a theater army command,
COSCOM, or FORSCOM.

CAPABILITY: In sustained operations with 75 per-
cent vehicle availability, this unit transports 228
STONs of cargo. When equipped with tank units,
the unit transports 43,200 gal of fuel 50 miles for-
ward daily,

MISSION: To provide truck
transportaticn for tanks, heavy or bulky vehicles,
and heavy, bulky, and outsize carga.

ASSIGNMENT: To a theater army command or
COSCOM. Narmally attached to a motor transport

b LW aliagies i d SR

battalion.
CAPABILITY {at leval 1 with 75 percent task vehi-
cle availabilityl:

« TOE 55-2BH510 — operates in two shifts,
makes four round-trip local hauls {two per shift) or
two round-trip line-hauls {one per shift) per day:

— Local hauls — 72 tanks or similar vehicles
[one per transporter] or 2,880 STONs of cargo
{40 STOMNs par transparter}.

— Lina-hauls — 36 tanks or similar vehicles or
1.440 STONs (40 STONs per transporter).
* TOE 55-28H520 — operates a singla shift,
makes two round-trip local hauls or one round-trip
line;haul per day:
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Table 3-1. Tables of organization and equipment — motor transport units fcont)

MISSION/ASSIGNMENT/CAPABILITY

UNIT
Transportation  light-medium  truck
company
Transportation light-madium  truck
company

3-6

— Local hauls — 36 tanks or similar vehicles
{one per transporter| or 1,440 STONs of cargo (40
STONs per transporter),

— Line-hauls — 18 tanks or similar vehicles
[one per transporter} or 720 STONs of cargo (40
STONSs per transporter).

MISSION: To provide transportation for the
maovement of general cargo and personnal by
maotor transport.

ASSIGNMENT: To a theater army command,
COSCOM, or saparate force, Normally attached to
motor transport battation,

CAPABILITY: When operating at full strength, this
unit transports —

* One-time lift with all vehicles available — 360
STONSs of cargo or 1,700 passengers.

* One-time lift with 75 percent of wvehicles
availabla — 276 STONs of cargo or 1300
passengers,

— Local haul, 15 miles forward, two-shift
oparations, 75 percent of vehiclas available, four
trips cargo and six trips parsonnel--1,104 STONs of
cargo or 7,800 passengers.

— Line-haul, 7 milas forward. two-shift
operations, 75 parcent of vehictes available, two
trips daily — 552 STONs of cargo or 2,600
passsngers,

MISSION: To provide for movement of ganaral
noncontainerized cargo and personnal by motor
tranapart.

ASSIGNMENT: To a TRANSCOM or COSCOM.
Normatly further attached to a motor transport
battalion.

CAPABILITY: (at level 1 with 75 percent vehicle
availabilityk: This unlt operates In two shifts,
makaes four round —trip local hauls (two per shift}
or two round—trip lina/long haula {one per shift}
per day. This unit transports-

¢ Bulk cargas (B tons per 5-ton cargo truck, 18
tons per 22 1/2-ton semitrallar):

— Local Haul STONs
5-ton cargo truck 750
5-ton tractor {M818) and 22 1/2-
ton semitrailar {MEB71} E
1,200
— Line-Haul STONs
5-ton cargo truck 375
5-ton tractor {MB818] and 22 1/2-
ton semitrailar {M871} 25
800

s Parsonnel {20 per 5-ton cargo truck, local; 16
per 5-ton cargo truck, line-haul; 35 per 22 1/2-ton
semitrailer (emergency only):

— Local Haul Troops
5-ton cargo truck 3,000
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FM 55-15
Table 3-1. Tables of organization and equipment — motor transport units (cont)
UNIT TOE MISSION/ASSIGNMENT/CAPABILITY
S-ton tractor (M818) and 22 1/2-
ton semitrailer (M871) 1,050
4,080
— Line-Haul Troops
B-ton cargo truck 1.200
5-ton tractor {MB18) and 22 1/2-
semitrailer {MB71} 525
1,725
Transportation motor transport company, 66-69J0 MISSION: To provide organic motor transport to
air agsault division supplement division air transport of all clagses of

supply for the supply and transport battalion.

ASSIGNMENT: Organic to supply and transport
battalion, air assault division.

CAPABILITY {at level 1, with 76 percent vehicle
availability): This unit operates on a single shift
and provides the following task vehicles daily to
support division transport raguiramants:

Task Vehicles Each
B-ton cargo truck with 1 1/2-ton
cargo traiiar 13
6-ton tractor with §,000-gal fuel
samitrailer 7

&-ton tractor with 22 1/2-ton break-
bulk container semitrailer or 5-ton
tractor with 12-ton stake and plat-
form samitrailer [

§-ton cargo truck with liquid-
dispensing tank and pump unit and 1
1/2-ton cargo trailar with liquid tank
unit

10-ton tractor with 25-ton low-lid
samitrailer

sl -

Transportation motor transport company, 55-84H MISSION:

supply and transport battalion. infantry divi- + To provide transportation for unit distribution
sion (machanized) of all classes of supply except Class V.

*» To transport division reserve supplies for
which the unit is rasponsible.

» To furnish wehicles raquired for displacing
division headquarters and division administration
campany and to supplement trgnspoft means
available to other elements of the division.

ASSIGNMENT: Organic to supply and transpari
battalion, infantry division imechanized].

CAPABILITY (at level 1 with a 75 percent vehicle
availability}: This unit transports 270 STONs of

cargo or 99,150 gal POL.

Transportation motor transport company, §5-87H MISSION:
supply and transport battalion, armored » To provide transpartation for unit distribution
division of all classes of supply except Class V.

« To transport division reserve supplies for
which the unit is responsible.
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Table 3-1. Tabies of organization and eguipment — motor transport units fcont)

UMIT TOE MISSION/ASSIGNMENT/CAPABILITY
* To furpish vehicles required for displacing
division headquarters and the division administra-
tion company and to supplement transport means
available to other elements of the division,
ASSIGNMENT: Organic to supply and transport
battalion, armored division.
CAPABILITY (at level 1 with 75 percent vehicle
availability}: This unit transports:
General Cargo STONs
45 trucks, cgo, 5-ton (6 STONs per
vehicle) 270
7 trucks, tractor, 5-ton with 12-ton
S&P semitrailer 84
54
ar
45 trucks, cgo. 5-ton (6 STONs per
vehicle} 270
7 trucks, tractor, B-ton with 22 1/2.
ton break-bulk/container transportar
(15 STONs per vehicle) 105
in
POL GAL
25 trucks, tractor. 5-ton with 5,000
gal fuel semiteailer (5.000 gal per
semitrailer) 125,000
4 trucks, cgo, 5-ton and 1 1/2-ton
trailer with fuel pods (1,B00 gal per
trailer) 7.200
132,200
Teansportation motor transport company, §5-87J4 MISSION:
heavy division * To provide truck transportation for wunit
distribution of Class |, 11, 1V, and VIl supplies.

3-8

* To transport division reserve supplies for
which the main support battalion is responsible.

* To furnish vehicies to assist division elements
with a raquirement for supplamantal transporta-
tion, including unit distribution of Class V sup-
plies.

* To providse truck transportation for the move-
maeant of heavy, autsize vehicles and cargo.
ASSIGNMENT: Organic to the main support bat-
talion of the heavy division.

CAPABILITY [at level 1, with 75 percent avail-
ability): This unit —

* Provides the following task vehicles daily for
dispatch:

Task Vehicles Each

5-ton cargo truck 7
5-ton tractor (M818) with 22 1/2-ton

semitrailer {(M871} 24
Heavy equipment transporter (HET)

1911 tractor with M747 samitrailer) 18

89

L Ly
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Table 3-1. Tables of organization and equipment — motor transport units (cont)

UNIT TOE MISSION/ASSIGNMENT/CAPABILITY

* Makes a one-time lift of noncontainerized
cargo as follows:

Nencontainerized cargo STONs

8-tan cargo truck 136

5-ton tractor {MB18} with 22 1/2-ton
semitrailar (MB71} 380

HET or 18 tanks or equivatent
vehicles. 720

1,218
Transportation motor transport company, 55-88H MISSION:
supply and transport battalion, infantry * To provida transportation for unit distribution
divigion of all classes of supply except Class V.

* To transport the division reserve suppliea for
which the unit is responsible.

* To furnish vehicles required for displacing
division headquarters and the division administra-
tion company and to supplement wvehicles
available to other elemants of the division.
ASSIGNMENT: Organic to supply and transpoert
battalion, armored division.

CAPABILITY (at level 1 with 756 parcent vehicle

availability]: This unit transports 270 STONs of

cargo or 51,750 gal POL in a single lift,
Transportation motor transport company, 56-86J8 MISSION:

infantry division {light)

* To provide truck transportation for unit
distribution of Class |, IV, and tX supplies.

* To transport troops in support of division
operations,

* To transport the division reserve supplies for
which the supply and transport battalion is
rasponsible.

« To provide supplemental transportation for
division elements, Including emergency wunit
distribution of Class V supplies and water,

ASSIGNMENT: Organic to supply and transport
battalian, infantry division, light.

CAPABILITY: At level 1, this unit provides anough
drivars and control personnel for 24-hour opera-
tion of unit task vehicles. For planning purposes,
based on 79 percent task vehicle availability, this
unit —
* Provides the following task vehicles daily:
Task Vehicles Each
5-ton cargo truck 24

5-ton tractor (M818) with 22 1/2-ton
semitrailer (M871)

[
30
or

* Makes a one-time break-bulk cargo lift as
follows:

Break-bulk cargo STONs
§-ton cargo truck 120

3-9



WAWW.SURVIVALEBOOKS.COM

Tuble 3-1. Tables of organization and equipment — motor transport units feont)

Ut TOE MISSION/ASSIGNMENT/CAPABILITY
5-ton tractor {MB18} with 22 1/2-ton
semitrailer (MB871) 72
192
or
* Makes a one-time troop lift as follows:
One-time troop lift Troops
5-ton cargo truck 486
S-ton tractor (MB18) with 22 1/2-ton
semitrailer (M871) 210
630
Transportation motor transport teams: 5§5-540H
GA, car MISSION: To transport passengers, messengars,
and a limited amount of cargo by 1/4-ton utility
truck, 1 1/8-ton cargo truck, or sedan.

GB, light truck

GC, medium truck

3-10
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Normally attached to a motor transport battalion
or may operate separately under the supervision
of the appropriate sta#f transportation officer.

CAPABILITY (with a 75 percent task wvehicle
availability (7 vehicles)): This team transports —

* When equipped with i/4-ton utility trucks, 21
passengers (3 per wvehicle) and 1 3/4 STONs of
cargo (1/4 STON per traiter) per lift.

* Whean equipped with 1 1/4-ton cargo trucks, 49
passengets {7 per truck) or 8 3/8 STONs of cargo 1
1/4 STONs per truck}.

* When equipped with sedans, 35 passengers {6
per sedan) per lift.

MISSION: To transport personnel or carge by light

ASSIGNMENT: To a theater army or COSCOM.
Normally attached to a motor transport company
or may operate gsanarately under cunpnnmnn of

QY LRSIt SPpaiailly UnNRGCey suporwsian

the appropnate staff transportation ofhcer

CAPABILITY (with 75 parcent vehicle availability
{7 trucks)): This team transports —

* When equipped with 2 1/2-ton cargo trucks, 28
STONs of cargo {4 STONs per truck) on road, 17
1/2 8TONs of cargo (2 1/2 STONs per truck} off
road, or 140 passengers {20 per truck] per lift.

* When equipped with 5-ton cargo trucks, 42
STONs of cargo {6 STONs per truck} on road, 35
STONs of cargo (5 STONs per truck) off road, or
140 passengers (20 per truck} per fift.

* When equipped with 44 passenger busas, 308

arg or 112 litter nationts
AAT N TE WL pauoving.

MISSION: To transport general cargo. containers,
hulk petroleum products, or refrigerated cargo by

truck tractor wnth semitrailer comblnations
ASSIGNMENT: To a theater army or COSCOM.
Normally attached to a motor transport company
or may operate separately under supervision of
the appropriate staff transportation officer.
CAPABILITY {with a 76 parcent vehicle availability
{7 truchks)): This teamtransports —
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Table 3-1. Tables of organization and equipment — motor transport units feont)

UNIT TOE MISSIQON/ASSIGNMENT/CAPABILITY

e When equippe
tainer/cargo semitrailers, seven 40-foot con-
tainers, fourteen 20-foot containers, or 175 STONs

of noncontainerized cargo.

* When equipped with 20-fooct combination con-
tainer/cargo semitrailers, seven 20-foot con-
tainers, or 105 STONs of nhoncontainerized cargo.

A wsith AN _fnnt roamhbinatinn cnn-
4wt gt comination con

+ When equipped with 12-ten stake and plat-
form semitrailors, 84 STONs per lift or, in an
emergency, 390 passengers.

*« When equipped with 5,000-gal-tank
semitrailers, 35,000 gal of bulk petroleum products
per lift.

* When equipped with 7 1/4-ton refrigerator
semitrailars, 42 STONs of refrigerated cargo per
lift.

GD, heavy truck MISSION: To transport heavy or outsize cargo by
heavy truck tractor-semitrailer combinations

CAPARILITY {with a 75 percent vehicle availability
{three trucksl): This team transports three tanks or
similar vehiclas (one per semitrailer) or 120 STONs

of outsize or heavy-lift cargo per lift.

GE, trailer transfer point MISSION: To operate a trailer transfer point in
conjunction with a line-haul operation.
ASSIGNMENT: To a transportation motor
transport headguarters responsible for line of
communications maotor transport operations.
CAPABILITY: Operates on a singia shift, in con-
junction with a line-haul operation, a trailer
transfer point with a maximum capacity of 128
semitrailer units in and out. The operation in-
cludes —

* Receiving, segregating, assembling, and
dispatching loaded or empty semitrailers for con-
VOYS,

« Maintaining POL-dispensing facilities to refuel
operating equipment.

» Servicing, inspecting. and, if required, making
emergency repairs to incoming vehicles.

* Preparing and maintaining required opera-
tional records and reports.

ADMINISTRATION
Standing Operating Procedures

Se for sample SOP format for
motor transport movements within divisions,

logistical commands, and higher echelons. See
for sample SOP format for motor
transport service.
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STANDING OPERATING PROCEDURE

1. GENERAL. Policies and factors involved in movements.

a. Highway regulation. Purpose, application/scope, responsibilities, methods and pro-
cedures.

b. Convoy clearance. Minimum vehicle requirements; convoy symbols; procedures; format
for requesting and furnishing clearance; routing; halts; convoy coemposition; restrictions on
tracked, overweight, or outsize vehicles.

¢. Highway regulation points. Purpase, basis for, responsibifit
records.

d. Traffic control. Responsibilities, relationship to highway regulation, coordination with
provost marshal,

a. Return loads. Policies, methods, and procedures for securing and reporting.

f. Convoy commanders. Appointment, responsibilities, and functions; relationships with
transportation personnel; instructions to be furnished.

g. Halts. Types; policies, procedures, and responsibilities; area policing.

h. Security. Responsibilities; defensive meastires.

i. Records and reports. Responsibifities, methods, required reports.

J. Communications. Responsibilities, means of communication.

2. SUPPLY MOVEMENTS

a Dalaacoes 1Afhan  rarirand  mathade nf nhis 7
a. neeases. ¥hen regquireq, methoeds oF olplaming, .G.’m&fs, dissenunation, actions
required.

b. Diversions and reconsignments. Authority, request procedures.
¢. Records and reports. Types of required records and reports.

Figure 3-1. Sample format for motor transport movements SOP

~
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STANDING OPERATING PROCEDURE
1. GENERAL. Poficies for control, operation, and maintenance of facilities, equipment, and in-
stallation; command responsibility; technical supervision required and agencies involved.
2. MISSION. Service provided, extent of operation.
3. ORGANIZATION. Available operating units, location, and operating limits.

4. FUNCTIONS. Scheduled and nonscheduled operations; maintenance of equipment, in-
cluding responsibilities, procedures, facilities, and inspection practices.

5. PLANNING. Troop and equipment requirements, capability estimates, communication pro-
cedure and requirements, rehabilitation reguirements.

6. OPERATIONS. Operational procedures and controls, pooling, and equipment use.

7. MAINTENANCE. Responsibilities and procedures for maintenance, regulations, and
reports.

& SUPPLY. Responsibilities for supplies, authorized levels, requisitioning procedures, accoun-
ting methods, disposal of excesses.

Figure 3-2. Sample format for motor transport service SQP
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\.

9. INTELLIGENCE AND RECONNAISSANCE. Responsibilities for collection, collation, evalua-
tion, and dissemination of highway transportation intelligence and reconnaissance information.

10. SECURITY. Respaonsibilities for disaster and defense plans, convoy and cargo security,
equipment and facilities.

11. RECORDS AND REPORTS. Respansibifities for operational and personnel status reports,
technical reports, and miscellaneous records/reports.

12. TRAINING. Responsibilities for unit and technical training.

FM 55-15

Figure 3-2. Sample format for motor transport service SOP (cont)

Vehicle Commitment Format

Use a locall
routine vehic

reproduced format to furnish
commitments to subordinate

units. See Figure 3-3 for a sample.

2046 Traaspectation Battstion (Treck)
AMI 0000

Daty . 24 Ll

Subject. Febicle Eommitment

Commitmast we __F—/0F

1. Vehictes w/irivess 7= /27 5§~

Kepart tu: m‘f““ Ky —~

Lacation: _ TRO2, LhorKvece 77

Time; 2782 Oate __ 25 adege '#5

Te transpert: 77 Lo sy 4425;‘-\

Destination; _ &766., M‘?ﬂ'i{:’n - d#

Sy . Af

remarks: R0 Adiin. Lamel detioltdecl ; o2
avnladd oF- &6 frv fousbling

Y i S A

[Signatuse)

Pagor o3

Rank & Tithe)

Figure 3-3. Type vehicle commitment tork sheet
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Convoy Procedures

Briefing. Before a convoy departs on a
mission, the commander briefs all convoy
members. The following areas should be
covered, with adjustments to suit local condi-
tions:

1. Situation:
o Friendly forces.
« Support units.
» Enemy situation.

2. Mission:
o Type of cargo.
e Origin.
e Destination.

3. Execution:
« General organization.
» Time schedule.
¢ Routes.
Speed.
Catch-up speed.
Vehicle distance.
Emergency measures (for accidents,
breakdowns, and separation from convoy).
« Action of convoy and security personnel
if ambushed.
» Medical support.

4. Administration and logistics:
« Personnel control.
* Billeting.
e Messing.

5. Command and signal:
¢ Convoy commander’s location.
~ Assistant convoy commander designa-
tion.

« Security forces commander’s action.

« Serial commanders’ responsibilities.

¢ Arm and hand signals.

e Other prearranged signals.

« Radio frequencies and call signs (for con-
trol personnel, security force commanders, fire
support elements, reserve security elements,
medical evacuation support).

6. Safety:
e Hazards of route.
o \Weather conditions.
e Defensive driving.

3-14

Convoy Commander’s Checklist

Before departure time, convoy commanders
should use the following list of questions to
make sure arrangements are complete:

o Where is start point? Release point?

o \What route is to be used?

» Has reconnaissance been made and condi-
tion of route determined?

e Can bridges, tunnels, underpasses, and
defiles safely accommodate all loaded and
tracked vehicles?

 Are critical points known and listed on
strip maps?

o What is the size of serials?

o What is the size of march units?

» What is the rate of march?

» What is the vehicle interval on an open
road? In built-up areas? At halt?

» What type of column will be used?

e Has provision been made for refueling if
required?

» Has a suitable bivouac site been selected if
required?

» Have suitable rest and mess halt areas
been selected if required?

 Isroad movement table needed?
Prepared? Submitted?

» Have convoy clearances been obtained?
What date?

e Isescort required and has it been re-
quested?

K ) Are spare trucks available for emergen-
cies?

» Are vehicles fully serviced, clean, and
ready for loading?

o Is load proper, neat, and balanced?

» Are drivers properly briefed? By whom?
When? Strip maps furnished?

» Is convoy marked front and rear of each
march unit? With convoy number when re-
quired?

* Are guides in place? Have arrangements
been made to post guides?

» Are blackout lights functioning?

»  Are maintenance services alerted?

s maintenance truck in rear? Are medics
in rear? Is there a plan for casualties?

e Are all interested parties advised of
estimated time of arrived (ETA)?
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« Is officer at rear of convoy ready to take
necessary corrective action, such as in-
vestigating accidents and unusual incidents
and changing loads? Who is trail officer?

* |sthere a truck load plan? Who is respon-
sible?

« Is there a truck unload plan? Who is
responsible?

I’) Has a plan been made for feeding person-
nel’

» Have times been established for loading
trucks?

» Has time been established for formation of
convoy?

» Have times been established for unloading
trucks?

» Has time been established for releasing
trucks? Who is responsible?

FM 55-15

« s there a carefully conceived plan known
to all convoy personnel that can be used in case
of attack?

* Is a written operation order on hand if re-
quired?

» Will a log of road movement be required at
end of trip? Are necessary forms on hand?

 Has a weather forecast been obtained?

» Do all personnel have proper clothing and
equipment?

* |s there a communications plan?

Convoy commander’s report. After a move
has been completed, the convo?]/ commander
prepares a report to submit to his immediate
superior officer. Use the sample report in
Figure 3-4 as a guide. The report may also be
submitted in the form of a strip map with an
appropriate legend attached.

FORWARD LOAD
420 Trans Bn 4401 Trans Co
(Trk) {Lt Trk}
28FECIC Twelve 2 1/2-Ton Trucks 16 Feb XX
{Convoy Ng) {No and type of task vehicles) (Date)
TIME
Departed starting point. .. . ... o e e 0621 hr
Departed Istloadingpoint .. ... .. . . i 0800 hr
Arrived 1stloadingpoint . . . .. .. . . e 0630 hr
Timeat Istloadingpoint. . .. ... .. ... . e 1 hr 30 min
Arrived highway regutating point (HRP) . .. .. ... ... ... ... 1200 hr
Departed HRP. . . ... .. .. o 1205 hr
Timeat 1stunloadingpoint. . ... ... ... . 33 min
SUPPLIES AND PERSONNEL
Cargo {STONS) . . .. .. i i 50.2
Classofsupplies. .. .. ... . e e |
Numberof personnel ..... ... .. ... i 0
DISTANCE
Odometer reading of lead vehicle {at 1st loading point} .. .. ... ... 21,324 mi
Odometer reading of lead vehicle {at starting point). . . .. _....... 21, 322 mi
Total forward{noload) . ... ... ... . . ... 2mi
Odometer reading of lead vehicle {at 1st unloading point} . . . ... .. 21,381 mi
Total forward {loaded) . . ... ... ... . 57 mi

Figure 3-4. Sample convoy commander’s report
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REMARKS
Starting point — company area, RJ 124/167

Weak bridge 6.4 mi east of 1st loading point. Road generally in poor
condition between starting point and 1st unloading point.

RETURN LOAD
TIME
Departed 2d loadingpoint. . . ... .. i 1300 hr
Arrived 2d loading point {same as 1st unloading point) . ......... 1245 hir-
Timeat2dloadingpoint .. ... ... . ... ... ... . ... . ... 15 min
Departed 2d unloadingpoint. . ... ... oo i 1415 hr
Arrived 2d unloading point . . . . .. L. e 1400 hr
Timeat Zd unloadingpoint . . ..., ... 0 i 15 min
SUPPLIES AND PERSONNEL
Cargo {STONS) . . ... 10.0
Classofsupplies . . . ... .. .. i i Handiv
Numberof peisonnel . ... ... .. ... . 120
DISTANCE
Odometer reading of lead vehicte {at 2d unloading point} ... .. ... 21,396 mi
Odometer reading of lead vehicle {at 2d loading point} . ... . ... .. 21,381 mi
Totalreturniloaded) . . .. .. ... . . . e 156 mi
Odometer reading of lead vehicle {at starting point). .. ... ....... 12,346 mi
Totalreturn (noload) .. ........ ... .. .. . . i, 40 mi
REMARKS

ROUND-TRIP DATA

TIME
Returnedtostartingpoint. .. ... ... .ttt 1,664 mi
Total rouUNd-THD LIME ., . . o e e s e e e 10 hr 33 min
Total travel time {including halts) .......................... 8 hr
Total loading time . . . ... i i e e e e e 1 hr 45 min
Totalunloadingtime. . .. ... 48 min

SUPPLIES AND PERSONNEL

Cargo (STONsofclass (). . .. ... . o i 50.2
{(STONsofclasslland V) .. .. ... ... ... ... ... ..... 10.0
Numberof personnel ........ .. ... ... . ... . i 120
Figure 3-4. Sample convoy commander’s report (cont)
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DISTANCE
Totaldistance {loaded} . ... .. . i e 72 mi
Total distance (unloaded) . . .. .o i e 42 mi

Total round-trip distance. . .. .. ..o oo e

REMARKS

Average rate of march = 14.2 MIH.
Ton-miles forward = 2,861; return = 150.
Passenger-miles forward = 0; return = 1,800.

/s/
/t/ Thomas A. Young

{Convoy commander)

2d Lt, 4401 Trans Co {Lt Trk)
{Rank/grade and organization)

Figure 8-4. Sample convoy commander’s repori (coni)

Convoy clearance. A convoy clearance re-
quest is usually required from a unit or
pr(};anlzatl_on planning a move by convoy. The
information required varies_according to
regulations and local SOP. See|Figure 3-3 for a
sample DD Form 1265. See FM 55-312 for
detailed instructions on preparing the form.

In a theater of operations. Before beginning
a road movement over a route requiring a
movement credit, the unit submits a request
for clearance on DD Form 1265 (Request For
Convoy Clearance). Submit the request
through movement channels to the highway
traffic headquarters (HTH) controlling the
area where the movement starts. DD Form
1265 is a dual-purpose document. It can serve
either as a request or as an authorization for
movement, or both. The requesting agency
uses DD Form 1265 to initiate a movement via
highway; the HTH uses the form to grant
clearance and to issue instructions for the road
movement. Information to complete this form
is supplied by the unit requesting movement.
Depending on the urgency of the requirement,
the information on the form may be transmit-
ted orally, electrically, or in writing. After

receiving the request, the HTH schedules the
movement at the time and over the route re-
quested by the unit, if possible. When the
move cannot be scheduled at the requested
time or on the requested route, the HTH
notifies the requester. Alternate times and
routes are then arranged. After final coordina-
tion and approval, the HTH issues the
necessary movement credit, convoy movement
number, and any other required information.
The authorization is returned to the requesting
agency. In NATO operations, STANAG 2155
governs movement credits.

In CONUS. A military convoy needs permis-
sion from appropriate state and city officials to
travel on public highways. Obtain permission
by submitting DD Form 1265 through the in-
stallation transportation officer (ITO). Submit
the DD Form 1265, a copy of the operations
order, and four copies of a strip map of the pro-
posed convoy route with one additional copy of
each document for each state to be crossed and
one copy for the local ITO at point of origin.
The request must reach the approving author-
ity (in most cases, the local ITO) at least 10
days before the planned move.
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REQUEST FOR CONVOY CLEARANCE oare 1 Jan XX
SECTION ! - GENERAL
1. ORBANIZATION I 6TATION 3. LONVOY COMMANDER
100th Trans Co (Lt Mdm Trk} Fort Eustis, Virginia Jom J. Jones
23604 1LT, TC
4. PERBONMEL STRENGTH 5. POIMT OF DRIQIN & OAFTIHATION
» QFFICEA ¥ EMLIITED
Fort Eustis, Virginia Camp A. P, Hill, Virginia
Tz GERAMTUAQ Th ammivaL B MAYE OF MARCH
1. DATE AND TIME 15 0700 Jan XX|15 1002 Jan XX &40 MIH

SECTION Il - CONYQY COMPASITION

$. NUMBER OF CACM TYRE OF vERICLE AND CESCRIP TIO N {Inclutde fewed squls )
1 1/4-ton Truck, Urility
20 S-ton Tractor W/19 Stake and Platform Semitrailers (1 Bobtail)

1 5-ton Wrecker %
< ARAPY
@U"’

. ToTaL YV, WUMEBEM OF OVERSIERS Y. WO OF AERIALE ] 125 TIME INTERVAL [ 130 No. OF MaRcH | 130
_ N . NG . TEME
HUMBER OF QGYERWEIGHT YEHITLES
po-rlr el UNITE INT EAY &L
22 21 1 NA 2 2 min.
SECTION 1 - ROUTE DATA

18, FAGFONKD MOUTINE (Ind vs e . Siare wic)

Interstate 64, State Route 168, State Route 33, Interstate 64, Interstate 95,
State Route 207, U. S. 301 to Camp A. P. Hill

' ETA AMND 10 AT ATATE LIWES. MAJOR ROAD JUNCYIONS, MAJOR BRIDOES AN TUNMELS, METROPOLITAM AREASL AND
s OVERANIGHT HALT SiTES (Continus on & sepsrria ahusl il addiijonal spacy in required)

LOCATICN ETA DATE ITC DATE
1-64 0700 0705 15 Jan XX
Rt # 168 0732 0737
15 min-Reat Halt. Rt # 33 0754 0814
I-64 0835 0840
I-95 0859 0904
207-301 0957 1002

SECTION IV - LOGISTICAL DATA

16 BAIEF GEHERAL DESCAIRTION AF ¢ ARGO (Bric! generl daacription; |. »., arge ik tione] impediments. atc.) (Within aecurity Thmitations)

g, PRy pape s | -

Class I {packaged ratim

-

DD "N. 1265

Figure 3-5. DD Form 1265 (Request for Convoy Clearance) (sample)

3-18



WWW.SURVIVALEBOOKS.COM

FM 55-15

r I
17. ARE EXPLOSIVES TO BE TRAANSPORTED? [ yns [ na  (If YR, describe bolew}

EL AR AMOUNT CRESCRIE TIiON

YEMIELES TO K VAED
LB TYPR

NA&

. BT ATEMENT WHY EXP

NA

o invol! i 7 i
articles are requiired to com) °":" :.l'? ‘mub,-‘r:.:?:ﬂ:s.o: igtellm}' tatey e ving sepioeives and/ar sther dun

ahwai il sdEiiianel apace js requUired)

. LoolsﬂcAL BUPFORY REQUINED AT OVERNIGHMT HALY $ITES? [Jves [Ino (I ¥h3,

. the toth Ad) (Line

BATE INBY ALL ATION sanfpnle) | o (gele) RATIOMS MLLaTH OTHER

NA

0. REMARKE

ETA is the time the first wehicle clears the referenced point.
EID is the time the last vehicle clears the referenced point.

_ .\r.\@%%
St

21, REQUESTING ASENCY

100th Tres Co (Lt Mdm Trk)

« ARPROYING AGENEY

CHARLES C. CHESTNUT

1. REGUESTED 8 Y (Typed name, frade and titte; 1. ArFROVED 8 Y (Tred nama, grade and tiile)

1 Jan XX C:f:uu‘.,(?vﬂzﬁgq*énodﬂi

8. oate . SIENATURK I7. pATE M. HenATURE

INSTRUCTIONS: 1a cases whare bona-fida m cml the information costalned on DD

4c not pply will be o0 Indlosted.

may be truu-ltt.dtoihw dquarters by telaph or slactric trm
ul’mo-lllbom.wnumumm-hﬂhmrmul
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Special Hauling Permit. In CONUS, use DD
Form 1266 (Request for Special Hauling Per-
mit) to request permission to move oversize or
overweight vehicles over public roads. Prepare

the form in four copies with an additional copy
for each state to be crossed. The request must
reach the approving authority at least 15 days
before the planned move. Only identical

- PAge |
REQUEST FOR SPECIAL MAULING PERMIY M*san xx
SECTION | - GENERAL
Y SRR aNINATION Eavavian 5 DATE OF WOVENENY
4 STARYING [ 3 ’?- Y HM
100th Trana Oo (Lt Mdm Trk)| Forr Eustis, Wrginia
23604 15 Jan XX 16 Jan XX
L PaINT BF GRIEIN

Fort Eustis, Virginia

L ORATInATION

Fort Drum, New York

= ARRIVAL AT BTATE LINES T RourTing fHtimiiaie U8 Reutes, fte Rowiee, 2.
2evs bl MALLILL 168, Va 33, IS &4, IS 95,
IS Jan X% X087 19 95 US 1, 18 295, %5 83, 15 Bi.
Jan XX 1540 | Md/Pa s 11
16 Jan XX TI&5 | Pa/NY
6 ESCHAT AEAVIREMENTS
Nome
JECTIOM M - VEMCLE AND LOAD DATA
GEICAIPTION ”_',:::m VeI LES "‘::::;:”" uEIgHT maTK LY
{e) {4} {a}
% YEWIELE
h TRUER
Wowrs |
- TRUER-TRRETOR 5-ton 8 Item 12 ; 103.5 98,3 |158.3 |18,560
verr)
& TRANER
Rory)
B rem AN, 12- ton 8 |Bee Item 12| 108.3 | 97.3 |348.5 [14,240
& OV HEN [Bpustiy) [ T
", ““01’&1 Inpedimenta - - - 5,000
M- SrERALL (Vehiale and et 108.3 | 98.3 526 |37.800
[TE Cuncmim 1180 87 & €40 (Briel gunere TR - ¥ Tmisatiana}

;l\%m_lgnlﬁbﬂi

Organization impedimemta.

C T Trac Tir @
SESTS] - 915991 s I N\
SE5552 - 5T9992 SE5556 - ST9996
SE5553 - ST9993 SE5557 - S5T9997
SE5554 - 5T9994 5ES5558 - 5T9998
. PRONTY b REan 4. LAFY HEE
L} 9 LOAG OviEe ARG

4 mia Ny pen
NA

OD . 1266

Figure 3-6. DD Form 1266 (Request for Special Hauling Permit) (sample)
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vehicles with loads of uniform weight and quest. See FM 55-312 for detailed preparation
dimensions may be listed on the same DD instructions.
Form 1266. See Figure 3-6 for a sample re-

e (0,0,0.0,0,.0,0.0

AELE 1 AxLE 3 [1IY &) ARLE & AXLE B IILI L] AELE T ANLE Y TOTAL
- » a < - g » t
MUMEER &F
Taaw 2 4 4 4 A 18
TS Fimg o7 =
inshem? 11 11 11 11 11

AT T R TY]

1100%20 |2100x20 [107%20 | 1100x20|1100x20

ea SELE LOAD
" ()

8,264 | 6,958 |6,958 5,320 | 5,320

tp, AELSLORG
T [}

9,044 | 8,058 |8,058 6,320 | 6,320

, '..f‘". & e acimg o A Al Mg L3 =‘¢l-. o l-.CI.. E AF ACima ] ITQ_IN. - .-FA‘l.!.
B R 62| 52
AT
T eaEntiAL TO NATIONAL DEFENIE
ML WOVEMENT Y MGHEAY 1 2 N THE INTERRIT GF WATIOWAL DEP ENIE
T nEeutiTine sudwcy — H, ArsROVING AREMEY
100th Trans Co (Lt Mdm Trk)
A RERUERTED &Y (TYeed name, grode and irite) . ASBACY LD §Y [Trped name, grads ang tivia)
harles C. Chestmut, Cpt, TC, Commanding
7. sava N naANATURE . oarg . HenATURR
P e ¢ /7/._/ f/’/\/ —t
i Jdn s AT Llug . LTCbReaans
INATRUCTIONS
A, to item numbers A (he saquence (n which Ihey appeat an
VENERAL tha fermn, Jtemn which do mot spply will be se indicaied
mb& P-.n‘u 1!&%{ ‘.lmut Tar ?Ol‘lll Heuling Permit”’ SPECIFIC:
- wuwd 1w vbinia spaciel havling permite for the It .A W, C, and D - Camalate nemenclature of
e e—ont :.“::'“""""""'“' vehiclen sver public vohicles Invalvad More than ond unlt may ba lnciuded,
. -..’.1 Ry 8 COAYDY of Whin (revaling pravided anite are 1dentical in equipmend, Losd characies
- ¥ istlca, routing and moyement date. Toial number of unua
This form, llr ::nllcl‘r ulld‘;ccorlh:l:d "l Latier uf whall be indicated prominently.
i [ ded theough 1 ecel venvpor .
!ll.l!l‘ .fﬂ:l'l' [T l.pll rwech |he wpTopriats hendquerters ..hl::::.‘EH.:':;zm:l;::h'“;z.n standard highwey
Mt leas Ehan 1on (10) warking deyw prior to Ihe stanln . ! 3 .
data .|' IM wavemsni. Lutters of iransmicial will nm:m [tam @ (d) - Indicte Lha raginiretion number for sach
i ¥y vnd o2 of 1he L Ons unlt or combinatiam of unite, Uee sdditionsl pege if
(1) iottor of trensmatiad |a sulfi¢iont when sevaral DD Feuiree.
Forms uu and | 258 mvﬂlnn. ane (1) movemanl are ftem 14 + Indlcoie sppropriste swmber of anles by
L €10 L sppr usrtery Lnaerting number im proper circles. Blech ewi cirelas not
In conan wheta Bona-fide amergancies saidl, the infor spplicable.
mstlsa coninloed in this form and DD Form 1265 may be ftem 21 - For mavameni through the Distrlet of Columbia,
itled e the approp hesdquaners by 1tlephone or name of ol aquip
sineisic ronamisaion in 1hin eveni, referenca wiil ba made
Y n [o RN Sy i § Ry LIS i JRRPR. 'S O AN Jo [ gy | |
Figure 3-6. DD Form 1266 (R equesi for Special Haiii FIf LEFmit) (SEmpLe; icoi)
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PLANNING
Unit/Vehicle Capabilities

General factors. Motor transport planning,
particularly in its earliest stages, must often
be based on broad planning factors and
assumptions. However, because of the varied
services performed, loads carried, and terrain
crossed, use general planning factors with cau-
tion and only in the absence of specific data on
the local situation. When specific data is not
available, use the following estimates to com-
pute vehicle and truck company requirements:

o Average number of assigned task vehicles
not in maintenance and available for daily

operations — 83 percent (short-range), 75 per-

cent (long-range).

NOTE: Short-rar&ge figure is for
maximum sustained effort only. It is
not to be used for periods of more
than 30 days.

* Anticipated payload per vehicle — rated
cargo capacity of vehicle (but 3,000-gal capaci-
ty for 5,000-gal-tank semitrailers).

 Average daily round-trips per vehicle (will
vary with running time and delay times) — two
per day (one per operating shift) (line-hauls),
Loulr)per day (two per operating shift) (local
auls).

» One-way hauling distance — 90 miles/144
kilometers one waﬁ_Per operating shift (line-
hauls), 15 miles/24 kilometers one way per trip
(local hauls).

 Average number of miles covered in an
hour (including short halts) - 10 MIH/16 KIH
(poor roads), 20 MIH/32 KIH (good roads).

NOTE: Under actual road condi-
tions, consider not only the road’s
surface, but also terrain, weather,
and hostile activity, all of which
may affect rate of march.

¢ Turnaround time — time consumed for
round-trip movement, including delays.

e Delay time (includes loading, unloading,
and line-haul relay time; also includes halts and
delays en route, such as mess halts or ferrying
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operations, which can be anticipated but are
not included in the rate of march).

— 2.5 hours loading/unloading time per
round-trip (cargo trucks).

— 2.5 hours loading/unloading time per
round-trip (semitrailers).

— 1 hour per relay round-trip per line-haul
leg (tractor trucks in semitrailer relay opera-
tions).

» Use per day of vehicles with drivers — 10
hours (one shift), 20 hours (round-the-clock,
two shifts).

NOTE: The remaining 4 hours of the
24-hour day is scheduled for
maintenance.

« Unit lift and daily lift — the amount of
cargo a truck company can move at one time

(unit lift); the amount it can move in a day,
making a number of trips (daily lift).

» Ton- or passenger-miles — the product of
the number of tons or passengers times the
number of miles moved.

TOE capabilities. For planning purposes, in
the absence of other specific operational data,
see[Section Il for motor transport unit tonnage
and passenger capabilities estimated from
TOE capabilities. Also refer to[Section 11 for
estimated vehicle payload capacities.

Fuel Requirements. NATO uses the fuel con-
sumption unit (FCU) method to calculate fuel
requirements (STANAG 2115). This is an easy
method which uses current data. The FCU is
the quantity of fuel required for operation by a
given piece of equipment under average
operating conditions, based on —

» 100 kilometers of movement per day for
wheeled and tracked vehicles over solid, level,
dry roads.

3 hours of flying time per day for aircraft.

* 12 hours of normal operating time for
stationary equipment.

Use the FCU method to compute fuel con-
sumption requirements for a brigade, division,
or corps:
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» List each type of equipment on the
organizationTOE by nomenclature and
quantity on hand.

» Multiply the number of pieces of each type
of equipment by the rate of consumption for
the equipment. (See appropriate technical
manual for rate.)

» Add the gallons of each type of fuel used
to obtain estimated fuel requirement for each
type of fuel.

» Under combat conditions, the total
number of gallons consumed is multiglied by
factors representing the type of combat, ter-
rain, and climate present. See Table 3-2 for a
list of these factors. Use them only in combat
situations.

Table 3-2. FCU factors

fcombat conditions}*
Multiplication
Situation Factor

Combat:

Attack 2.5

Delay/Withdrawal 2.0

Defense 1.6
Terrain:

Flat 1.0

Hilly 1.2

Mountain 1.6

Cross-Country 1.6
Climate:

Hot 0.9

Temperate 1.0

Cold 1.3

*Use these factors only if unit is involved in combat.

For example: An organization’s total diesel
fuel requirement under average conditions is
109,784 gallons per day. During combat, addi-
tional calculations are required for combat
(delay), terrain (hilly), and climate (hot?. Com-
pute the fuel consumption rate for the
organization using the following formula:

Combat (delay) X terrain (hilly) X climate
§hot) X total gallons diesel fuel per day
average operating conditions) = diesel fuel
consumption for the organization

FM 55-15

2.0X 1.2 X 0.9 X 109,784 = 237,132 gal/day
total diesel fuel consumption

Movement Requirements

Use the following formulas to compute unit
and vehicle requirements on the basis of plan-
ning estimates, actual operational data, or a
combination of both. If the load you are com-
puting is not in tons, substitute the particular
unit (q?allons, persons, other) for tons in the
formulas.

One-time lifts. To determine the number of
truck companies or vehicles re?uired to move a
given number of tons in one lift, substitute ap-
propriate values in the following formulas:

companies _ tons to be lifted

required tons per veh X veh avel per company
vahiqles _ tonsto be lifted

required tona per veh

~Turnaround time. To determine turnaround
time, use the following formula:

turnaround _ 2 X distance

time = rate of march (MIH} + delays

The delay factor must be accurate. Round off
turnaround time to the nearest tenth.

Line-haul leg. Use the following formula to
determine the distance to allow between trailer,
transfer points (TTPs) (that is, the length of a
line-haul leg):

( hr per hr of )
operating shift — delay/ X rate (MIH}

2

The numerator in the formula equals the total
distance a driver can travel in one round-trip
shift. Division by 2, therefore, results in a
driver’s one-way distance. One-way distance
equals the length of a line-haul leg.

distance =

Sustained operations. Use the following for-
mula to determine the number of truck com-
panies required to move a given daily tonnage
In sustained operations. The formula applies to
both local and line-haul operations.

daily . turneround

companies _ tonnage titme
required T jongper veh aval operational
. veh per company day
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The number of vehicles required can be deter-
mined by omitting vehicles available per com-
pany from the formula.

daily , turnaround
vehicles _  tonnage time
required tons ﬁ;er « operational

ve day

Specific loads. A transport mission may re-
quire movement of specific loads which,
because of their peculiarities, involve a varia-
tion in the normal planning process. The loads
may be one or more items, packaged or not
packaged, with unusual size, shape, cube, or
weight. Examples are aircraft engines and
missile components. In such cases, determine
vehicle requirements by test loading or by us-
ing operational data available from previous
similar operations. If test loading is not feasi-
ble or operational data is unavailable, use the
method described here.

First, determine the number of items that
can be transported by one vehicle. This can be
computed from the cargo weight or cube. If cir-
cumstances warrant, calculate the load both
ways to arrive at the lesser figure:

veh payload .
cagagity number of items, bi.r weight,
weight of item = in a single-vehicle load
veh cargo .
compartment cube number of items, by cube,
T cubeofitem in a single-vehicle load

If the value usin? cargo weight is the lesser
value, the weight of the computed load will ex-
ceed the vehicle payload capacity before all
available cargo space is filled. If the value
using cargo cube is the lesser, the computer
cargo load will "cube out" (exceed the cubic
cargo space available in the vehicle) before it
"weighs out" (exceeds the vehicle payload
capacity).

Obtain the vehicle payload capacity and the
cargo compartment cubic capacity from the
vehicle data plate, vehicle technical manual, or

| Section Il]of this chapter. The weight and
cubic volume of a specific item or load can be
obtained from the shipper, the service
repreS(Iantative, or the applicable technical
manual.
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Knowing the single-vehicle load, compute
the number of vehicles required:

vehicles

= required

nomber of items to be transported
number of items in single-veh load

The calculation may be for a one-time lift or a
day-to-day lift, depending on the mission.

Line-Haul Operational Planning Exercise

The following procedure demonstrates how
to plan and set up a motor transport line-haul
move involving trailer transfer operations. See
Figure 3-7 for a diagram of the route including
Ien?th of line-haul, locations of support

[

facilities, and tonnages to be moved.
PORT ALPHA
15 mi\
13.600
STONSs)
15,100 STONS) DTT
oTT 233 M —
~—. TRUCK TERMINALS --rll_:l
ami
10 mi
15,106 STONs)
DEPOT
am
RED BEACH ‘
LEGEND

OTT - Origin truck terminal

DTT - Destination truck terminal
Figure 3-7. Route and location of facilities

Tonnages. Information provided by the staff
movements officer establishes tonnages to be
moved by highway:

13,600 STONSs daily from Port Alpha to
Depot 301.
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* 2,400 STONSs daily from Red Beach to
Depot 101.

e 1,500 STONs daily from Depot 101 to
Depot 301.

The daily forward movement of 3,600 STONs
from Port Alpha and 1,500 STONs from Depot
101 have been combined at the point on the
route where these forward movements coin-
cide. provides a realistic picture of
the tonnage flow over the road and a working
aid in planning this type of operation.

_Planning factors. For purposes of this exer-
cise, assume cargo is a type that can be loaded
to rated weight capacities of vehicles without
exceeding cube capacities of cargo compart-
1r:nents. Use the following operational planning
actors:

* Round-the-clock operation — two 10-hour
shifts.

* Vehicles available per unit — 45 (at 75 per-
cent availability rate).

» Load per 2 1/2-ton truck — 2.5 tons (off-
road weight only).

e Load per 34-ton M872 semitrailer — 22
tons.

« Load per 22 I/2-ton M871 semitrailer — 15
tons.

 Load per 12-ton cargo semitrailer — 10
tons.

» Rate of march:

— 20 MIH/32 KIH — main supply route
between origiin and destination terminals.

— 15 MIH/24 KIH — Port Alpha to origin
terminal, Depot 101 to origin terminal,
destination terminal to Depot 301.

0 — 10 MIH/16 KIH - Red Beach to Depot

* Delay times:

— 2.5 hours per round-trip (1.25 hours for
loading, 1.25 hours for unloading).

— 1 hour per relay (round-trip per leg) for
truck tractors.

Truck terminals. Truck terminals are norm-
ally located in or near centers of concentrated
trucking activities at both ends of a line-haul.

FM 55-15

They form the connecting link between local
pickup and delivery service (local haul)
agencies and the line-haul operations. They
provide assembly points and dispatch centers
for line-haul motor transport equipment. Truck
terminals may be used for in-transit storage or
freight sorting, but this use should be held to
an absolute minimum.

shows a typical origin truck ter-

minal. Arrangement of facilities may deviate
from the diagram, but consider the facilities in-
dicated to be the minimum necessary for effec-
tive terminal operation.

In this line-haul exercise, distances and
operating factors require short-haul/shuttle
tractor operations in conjunction with a trailer
relay operation. Therefore, the approximate
locations of the origin and destination truck
terminals must be found for the line-haul task.
This is needed to separate the line-haul from
local operations and to identify specific work
loads and tasks.

The origin truck terminal should be centrally
located near the road intersection between
Port Alpha and Depot 101, provided a suitable
site is available. The destination truck ter-
minal should be located near the intersection
above Depot 301. This would place the destina-
tion terminal on the main route near the
cargo’s destination and would allow for expan-
sion forward without relocation. Refer back to
Figure 3-7. Note that there is no requirement
for an intermediate truck terminal.

Trailer transfer points. Trailer transfer points
are located at predetermined locations along
the route of a line-haul operation. They form
the connecting links between various
operating units’ areas of responsibility. Trailer
transfer points tie the overall operation into
one continuous, efficient movement procedure.

Before determinini and computing the type
and number of truck units required for each
task for the line-haul, locate the trailer transfer
points to divide the line-haul into legs. Then
compute total delays and total turnaround
time for the entire line-haul. To determine the
distance of each leg for a turnaround time of 10
hours in around-the-clock operation, allow a
1- hour relay time per line-haul leg.
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TO DESTINATION TERMINAL

15

4

& Line-haul tractor

Local tractor

Loaded trailer

Empty trailer

Line-haul dispatch paint

Incoming trailer park and inspection area
POL area and tractor inspection area
Maintenance area

Bivouac area for terminal personnel
Local tractor ready line

Mess and administrative area

Local haul dispatch point

Line-haul ready line

Bivouac area for line-haul drivers

OIGICIOIOIOIOIOIOIOIONN |

Marshaling yard

Figure 3-8. Typical origin truck terminal lagout

19 hr per _ lhry 20 MIH

(operating shift delay.

distance =

2

{10-1) X 20

2

= 90 miles between trailer transfer points

Trailer transfer poi

shown in[Figure 3-9

nts are then located as
In addition to allowing

the most desirable turnaround time, the plan-
ner must consider suitable sites for locating
these facilities. Note also that the short leg (53
miles) has been placed forward. This is to avoid
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relocating any but the most forward trailer
transfer point if the operation is expanded.

Types of units. Specific tasks, work loads,
and types of units required for the exercise can
not be determined from the preceding informa-
tion. A study of the overall operation is needed,
including types of hauls, operating areas, and
daily tonnage requirements, to indicate the
kinds of units most suitable for the various
transport missions. For this exercise, the units
required are medium truck companies E34-ton

semitrailer) and light truck companies (2 1/2-
ton truck) 8see Figure 3-10).
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Number of units. Medium truck companies
\éverle selected for the line-haul and three local
auls:

e Origin truck terminal to destination truck
terminal.

e Port Alpha to origin truck terminal.
 Depot 101 to origin truck terminal.

* Destination truck terminal to Depot 301.

The medium truck companies may be equipped
with the 12-ton M127A2 semitrailer, the 22
1/2-ton M871 semitrailer, or the 34-ton M872
semitrailer. The M872 is used primarily by
theater army units. A light truck company was
selected for the local haul from Red Beach to
Depot 101.

The planner now calculates the number of
medium and light truck companies needed for
the operation.

PORT ALPHA

\

15 mi

TRAILER TRANSFER POINTS

ll orr

90 miDBO miD53 mi

OTT i

DEPOT 100

DEPOT 307
18 mi

/

RED BEACH

Figure 3-9. Location of trailer transfer poinls

FM 55-15

1. Line-haul, origin to destination truck ter-
minal, 5,100 STONs by medium truck com-

pany:
 Vehicles per company — 45 tractors with

semitrailers (stlr) (at 75 percent vehicle
availability).

» Average payload per vehicle — 22 STONSs
(34-ton stlr).

» Given 1 hour delay for each of three relays,
233 miles distance from OTT to DTT —
_ (2 X 233 mi)

turnaround

time 20 MIH + 3bhr = 263hr

 Operational day — 20 hours.
»  Number of companies required —

5,100 STONs X 26.3 hr
22 STONs X 45 veh X 20 hr

_ 134,130
19,800

6.77 medium truck comparnies

PORT ALPHA

k]
3.(30\‘

STONs \‘

5.100STONs ____,

DEPOT
an

LEGEND

— Line-haul medium truck
company (34-ton STLR}

= = Local haul medium truck
company {34-ton STLR)

RED BEACH

s« Local haul light truck
company {2 1/2-ton TRKI

. Figure 3-10. Types of units
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2. Local haul, Port Alpha to origin truck ter-
minal, 3,600 STONs by medium truck com-
pany:

» Vehicles per company — 45

* Average payload per vehicle — 22 STONs
(34-ton stlr).

* Given 1 hour delay time, 15 miles
distance—

turnaround _ {2 X 5 milesl

; + lhour = 1.67 hours
time 15 MIH

* Operational day — 20 hours.
» Number of companies required —

3,600 STONs X 3 hr = 10,800
18,800

22 5TONs X 45 veh X 20 hr

= .55 medium truck company

3. Local haul, Depot 101 to origin truck ter-
minal, 1,500 STONs by medium truck com-
pany:

« Vehicles per company — 45.

« Average payload per vehicle — 22 STONs
(34-ton stlr?.

« Given 1 hour delay time, 5 miles
distance—

turnarouad

_ {2 X b miles}
time -

15 MIH

+ lhr=167hr

» Operational day — 20 hours.
» Number of companies required —

1,500 STONs X 1.67 hr _ 2,500

22 STONs X 45veh X 20hr 19,800

= .13 medium truck company

4, Local haul, destination truck terminal to
Depot 301, 5,100 STONSs by medium truck
company:

«Vehicles per company — 45.

« Average payload per vehicle— 22 STONs
(34-ton stlr).

'+ Given 1 hour delay time, 10 miles
distance—

turnaround

_ (2 X 10 mi
time -

15 MIH

+ 1hr=233hr
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 Operational day-20 hours.
o Number of companies required—

5,100 STONsg X 2.33 hr

_ _ 11,883
22 STONs X 45 veh X 20 hr

~ 19,800

= .69 medium truck company

5. Local haul, Red Beach to Depot 101, 2,400
STONS by light truck company:

* Vehicles per company — 45,

» Payload per vehicle — 2.5 STONS.

e Given 2.5 hours per round-trip for
loading/unloading, 15 miles distance —

(2 X 15 mi)
10 MIH

turnaround
time

+ 25hr=55hr

* Operational day — 20 hours.
» Number of companies required —
13,200

2,400 STONs X 5.5 hr _
2.5 STONs X 456 veh X 20 hr 2,250

= 5.87 light truck companies

A total of six light truck companies is needed
for the local haul from Red Beach to Depot
101. When less than a full company is required,
teams from TOE 55-540 may be used for
augmentation.

Determine the total number of medium truck

(r:]orrllpanies by adding the numbers for each
aul.

6.77  line-haul, origin to destination
truck terminal
55 local haul, port Alpha to origin
truck terminal
13 local haul, Depot 101 to origin
truck terminal
.60 local haul, destination truck
___ terminal to Depot 301

8.05  or 9 total number of medium truck
companies

In this operation all medium truck com-
panies share the work load since all are con-
nected with the semitrailer relay operation.
Therefore, the fractional part of the unit re-

uirement for each task Is retained and in-
cluded in the total. The total is then rounded
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off to the next hi?her whole number. However,
where the work load cannot be shared among
units doing varied tasks, the unit requirement
for each task must be rounded off to the next
higher whole number.

Control units. Based on the preceding com-
putations, nine medium truck companies and
six light truck companies are required for the
operation. In addition, four teams (Team GE,
TOE 55-540) are required to operate the two
trailer transfer points and the transfer opera-
tions in the truck terminals. Three motor
transport battalions and one motor transport

roup are required for command and control.
?See FM 101-10-2 for basis of aIIocation.E)The

roup commander has overall responsibility
or the operation and assigns a specific
geographic area to each battalion. The group
commander assigns responsibility for
operating each truck terminal to a specific
battalion.

TRANSPORT OPERATIONS
Motor Pool Facility

The basic layout of motor pools varies,
depending on space and conditions. For new
construction, a single structure should be built
to economize on construction costs and
operating expenses. The typical motor pool
should include these facilities:

» Motorpool office. This office should be in
the motor pool operations area.

» Dispatch office. All vehicular operations
are controlled through this office. If at all
possible, it should be at the exit of the motor
pool. This allows the dispatcher to visibly
check vehicles leaving the parking area.

* Drivers’ room. For convenience and orderly
operation, the drivers’ room should be near,
but separate from, the dispatch office.

* Emergencg repair facility. This facility per-
forms minor and emergency repairs not serious
enough to warrant removing the vehicle from
operation. The repair facility 1s usually in a sec-
tion of the general repair shop or at the POL
point.

» VVehicle-washing facilities. These facilities
should be available under all weather condi-
tions. Facilities should be located so that

FM 55-15

drainage flows away from parking areas and
buildings. Automatic washing facilities should
be considered when feasible.

* Preventive maintenance and general repair
shop. The number of vehicles to be serviced is a
deciding factor in the t%pe of shop used.
Primary functions of the shop are to carry out
regularly scheduled preventive maintenance,
lubrication, and general repair activities.

» Allied trade shops. These are shops for spot
painting, minor body work, carpentry, and
Weldin%. Fire hazards in some trade shops re-
quire that these shops not be collocated. For
example, painting and welding activities must
be in separate areas.

 Supply and parts room. This facility is
centrally located within the main shop building
to provide easy access to parts and tools.
Parts, bins, tool racks, and an appropriate
issue counter should be provided.

* Public address system. A public address
system helps to control the motor pool and
parking area. Interoffice communication be-
tween the dispatch office and key locations
within the pool area eliminates many un-
necessary, time-consuming trips and promotes
orderly operation.

Vehicle Loading

The driver is responsible for his vehicle being
loaded properly. Follow these loading rules:

* Place heavy supplies at the bottom of the
hoad and distribute them evenly over cargo
oor.

* Place the load so that it will not shift;
distribute the weight equally.

Do not distribute load loosely or build it
up too high. High, loosely distributed loads
cause swaying. This makes the vehicle difficult
to handle and increases the danger of losing
the cargo or overturning the vehicle.

« If the truck has an open body, put a tar-
paulin over the cargo when practicable to pro-
tect against sun, dust, rain, and pilferage.

e |f possible, place barrels and drums on
their sides parallel with the length of the truck.
Brace and pyramid them. If the possibility of
leakage prohibits this placement, set the
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ALLIED TRARE SHOPS

MAINT| g | SUPPLY/PARTS
OFC ROOM

I

777777777
/NN
H///////AV//F
AT Y s
ﬂ//////AV///j

AN
\j////////ﬂ/Fl

DISPATCH

OFFICE

EXIT ENTER
7/

Figure 3-11. Motor pool facility layout

EMERGENCY “ |

REPAIR AND
INSPECTION

MAINTENANCE BAYS

EMERGENCY
EXIT

OFFICE

* Load sacked cargo separately or so it will

drums upright. Not as many drums can be
not be Functured by odd-shaped items; stack it

loaded in the same space with the upright ar- _
in over

rangement.

» Combine boxed, crated, and packaged
cargo as much as p053|ble with like items or
items of compatible shapes.

3-30

apping layers to prevent shlftmg

~ See|Figure 3-12| for correct placement of load
in truck.
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O OO

N et N
WRONG RIGHT
Select the right vahicle for the right job.
CAB-OVER-ENGINE {COE) TRUCK CONVENTIONAL TRUCK

iz IR RN RN = R A RN

WRONG RIGHT
This toad bends the frame, overloads Place heavy part of load near rear axls
front tiren, and makes stasring for propar tire loading and to keap
harder, frame from banding.

This ioad bands the frame, ovaricads S8t 8 concenirated load just ahead
rear tires, and makes steering almost of the rear axle with the longest side
impossible. on the floor, if possible.

Figure 3-12. Load placement in truckeand semitrailers
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L UL

T = SR, Q) 5 5)a @© OXOPEeb L1 ©

¥ |
| |
20

45% 55%

1
% 40% 4%

Distribute trailer loads aqually between the rear tires and the fifth wheel. This placement
transfers the load to the tractor.

N

RIGHT
This placament overloads one spring Nothing is overloaded: frame wili not
and set of tires. Brakes lock on the twist and loosan cross-member rivets,

light side, causing skids.

WRONG WRONG
This placement shortens tire life and This placement overloads trailer rear
benda tha truck resr-axle housing. wheels 30 that brakes will not
Bl t e B n el sl e iy b b Y I A R e W gy By e g
AMPPIYING VN# LTaReT granes fmay rocn TUNLLION propany ani rupoeesr STurr
the wheels and cause flat spots and away.

skidding.

)

=7

8

=/

o). {9} e
AT &

RIGHT

Distribute the load over the full trailer floor.

Figure 3-12. Load placement in trucks and semitrailers icont)
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Road Movement Table

A road movement table is a convenient way
to let subordinates know about schedules and
other essential details. The table is particularly
useful if including these details in the body of
the operation order would complicate it or
make it unduly long. Road movement tables
frequently require a wider distribution than
normal operation orders. Copies are issued to
convoy operating personnel, traffic-regulating
personnel, and traffic control posts. For
security reasons, it may not be desirable to in-
elude dates or locations. A security classifica-
tion is assigned according to the contents of

WWW.SURVIVALEBOOKS.COM
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the road movement table. This classification is
not necessarily the same as the operation
order’s. The road movement table may be
issued as an annex to the operation order. If
issued alone, the table must be signed and
authenticated in the same way as other orders.

As illustrated in Figure 3-13, the road move-
ment table shows the date of the move, units
involved, number of vehicles, and load class of
the heaviest vehicle. It also shows the routes
and the times when serials will arrive at and
clear critical points.

{CLASSIFICATION}

Annax B - "Movemani Tabie' to Operation Qrder for Movement No Copy No
Map: Issuing HQ
General Data: 5. Critical points: Place of Issus
1. Average spead: {a} Start Pd"tf- Date-Tims Group of Signature
2. Traffic density: {b) Relossa pointa. Massage Reference No
3. Haits: {ct Other oritica! points. —_—
4. Routes {between start points 6. Main routas to start points:
snd relaass points): 7. Main routes from release paints:
Load Critical Paints Route
Sarisl or Numbaer | Ciass of Route to from
Movement of Heaviast Stan Duse |Clear | Release
Numbaer | Date [Urit/Formation| Vehicles | Vehicles | From | To |Route] Point | Ref | thrl | ibrl Paint Remarks
{a} (bl el (d} (e} if @) thi {i /7] | {m} {n}
Authantication:
A v s -
Appexdixes:
Distribution:
{CLASSIFICATION}

Figure 3-13. Suggested format for road movement table.

A strip-map may also be published as an an-
nex to an operation order. When a strip map is
used, its details should correspond to the data
in the road movement table, and it should be
distributed to the lowest practical level. Where
pr?célcal and appropriate, a strip map may
Include —

e Start point.
* Release point.

Route numbers.

Town names.

Critical points.

Distance.

Total distance.

North orientation.

Figure 3-14{ for a sample strip map.

See

3-33



MONTELIMAR

WMMSURVIVALEBOOKS.COM

L))

Figure 3-14. Sample strip map

Route Reconnaissance

A route reconnaissance overlay is an ac-
curate and concise report of the conditions af-
fecting traffic flow along a specified route and
is the preferred method of preparing a route
reconnaissance report. An overlay normally
satisfies the requirements of hasty route recon-
naissance. If, however, more detail is required
to support the reconnaissance, the overlay is
supplemented with written reports describing
critical route characteristics in more detail. For
additional information, see FM 5-36. See
Figure 3-15|for an example of a route recon-
naissance overlay. See [Figure 3-16| for an ex-
planation of route reconnaissance symbols.

Consider the following checklist when
preparing reconnaissance reports:

¢ |dentification and location of the recon-
noitered route.

e Distance between points, which should be
easily recognized both on the ground and on
the map.

3-34

» Percent of slope and length of grades
which have a 7 percent slope or greater.

* Sharp curves with a radius of 100 feet or
less.

~* Bridge military load classifications,
limiting dimensions, and suitable bypasses.

e Locations and limiting data for fords and
ferries.

* Route restrictions, such as underpasses,
which are below minimum standard and any
additional distances caused by these restri-
ctions.

e Locations and limiting dimensions of tun-
nels and suitable bypasses.

o Suitable areas for short halts and bivouacs
which offer drive-off facilities, adequate disper-
sion, cover, and concealment.

¢ Areas of rockfalls and rockslides which
may present a traffic hazard.
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FM 55-15
4
{B 72}
58
{ P
70
1% ﬁ-
\ A AA
g M
7.5
5 ? 300 i
B/ l .
& tH
8%
10 i it 28
oo 2
- 0
A A e ;
- A AAAAAAAAAAAAN
VNVL2YX
A 818161 4
8 8
. N
% 7.5m X 50 {0B)
Name
LEGEND Serial No

Organization
slide area Date

Map Relerence
Scale

Figure 3-15. Sample route reconnaissance overlay
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Explanation Symbol Ramarks/Raference®

Civil or Designation written in parentheses along route.

military route

designation {8 209)

Critical point Critical points are numbered and described in legend.
They may be used to point out features not adequately
covered in other reconnaissance symbols.

Limits / Limits of reconnoitered sector of route.

of sector

Rout.e. . 10.5m X 120 Forn-[l{la d.emgnates, in deer, width, type, I‘T‘Il|ltal_"|l' load

classification 6m Z 8 {OB) classification, obstructions, and regular flooding or

formula m snow blockage.
9m Y 20 (OBHW) Legend:
X — All-weather route
¥ — alt-weather route {limited traffic)
Z—fair-weather route
T —regular snow blockage
W —rregular flooding
6
—ipe 7-10%
Grades 9 Arrows point uphill; actual percentge of slope is shown
to the right of symbol. Length of arrow represents
eipeidn-- ] (0)-14% length of grade if map scate permits.
1
R i it ot OVER
14%
17
Sharp curve Vertex of triangle points to map location of curve;
number indicates radius.
26
Series of Left figure indicates number of curves. Right figure in-
sharp curves dicates radius of the sharpest curve.
7/15

*All dimensions are in meters.

3-36

Figure 3-16. Routle reconnaissance symbols
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Explanation Symbol Remarks/Reference

Artow extends to bridge location on map. Mirimum
width is placed below, overhead clearance 1o the left,
and overall length to the right of basic symbol. Lower
portion of symbol indicates bridge serial number; upper
portion, wilitary load classiication. Undestined values
are thase below minimum standard.

Full
bridge symbal

Abbreviated Arrow extends to bridge location an map. Lower por-
bridge symho! tion of symbol indicates bridge serial number; upper
partion, mititary load classification. Class number must
be underiined if width or overhead clearance is below
minimum standard.

Used in conjunction with bridge and tunne! recan-
naissance symbols.

Bypass
easy

Bypass
difficult

Used in conjunction with bridge and tusnel recon-
naissance symbols.

Used in conjunction with bridge and tunne) recon-
najssance symbols.

Bypass
impossihle

LA U

Ford 1/P/28I% Arrow extends to ford focation on map. Data above line
——————— indicates, in order, serial numbes, ford type, stress
15/3.5/5/05 velocity per second, and seasonal limitations. Data
below line indicates, in order, length, width, bottom
type, and depth. Question marks indicate unknown in-
formation. Difficult appreoachaes are represented by
&INIRY zigzag lines and correspond to shore position of ap-
—— g N proach.

15/3/P/0.75

Seasonal limiting
Fard type: factors:

V —vehicular X—none
P —pedestrian ¥ —significant

Bottom type:

M —mud G—gravel
C—clay R—rock
8§ —sand P— artifictal paving

Figure 3-16. Route reconnaissance symbels {cont)
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Explanation

Symbol

Remarks/Reference

Ferry

N7 le /7
L/

Arrow extends to ferry location on map. Data above
symbaol indicates, in order, ferry serial number and type.
Data inside symbeol indicates, in order, miitary foad
class of deck and dead weight capacity in tons. Data
below syrmbaol is turnarcund time in minutes.

Question mark indicates unknown information. Difficult
approaches are represented by zigzag lines correspon-
ding in position to shore approach.

Ferry type:

W —vehicular
P — pedestrian

Width
constriction

Figure to the left indicates the width of the route con-
striction; figure to the right, the total constricted langth.

Arch underpass

Figure to left indicates width of constriction; figure to
right, overhead clearance. if different, both minimum

and maximurm overhead clearancas are given.

Rectangular
underpass
canstriction
with sidewalks

4/6 p—a | | —1 7

Numbers indicate width of traveled way followed by
total width, inciuding sidewalk, to lett of symbeol
Overhead clearance appears on right.

Tunnel with
sidewalks

Arrow extends to tunnel location on map. Serial
number is placed inside symbol; width of traveled way,
followed by totai width including sidewalks, is placed
helow symbol. Overhead clearance is placed to the left
of symbo!, total tunnel length to the right. A guestion
mark represents unknown information. Bypasses are
shown by standard symbol notations.

Raiiroad
grade crossing

4.2

Grade crossing is level; passing trains will interrupt traf-
fic flow. Number indicates height of power line {if pre-
sent) above the ground.

Congealment

3-38

Q}IAN
OliN

I
ol|A

Road lined with trees, deciduous on left, evergreen on
tight,

Figure 3-16. Route reconnaissance symbols (cont) .
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Explanation

Remarks/Raferance

Waods bordering road, deciduous trees on left,
evergreen trees on right.

Side road tff—— Arrow indicates direction of turnoff.
turnoff
Additional
information:
*Wheeled : o
vehicle
*Tracked 400 —upd ._..'—l Number indicates length of turnoff
vehicle
¢Dead-end road B s |
pver 1 km —
Roadblock,
craters, and
blown bridges P <
o

+«Proposed

sPrepared but
passable

*Completed

Center of the symbol indicates position of block.

Lateral route

Broken lines indicate lateral route identified by even

contral point

{32) number.

Axial route 67 Solid ling indicates axial route identified by odd number.
Unknown or
doubtful
information [ ]
Parking area w

/~\
Traffic W

Figure 3-16. Route reconnaissance symbols (cont)
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Traffic Circulation Plan

A traffic circulation plan is a map that shows
a roadnet and gives necessary information and
traffic restrictions. The circulation plan
establishes one-way, two-way, and alternating
routes of traffic flow. Routes must be available
for a circular flow in the required directions. A
one-way route normally requires a return route
in the opposite direction. Adequate access and
egress routes must be provided to prevent con-
gestion of main supply routes.

Normally, the traffic circulation plan con-
tains—

* Route designations and the most restric-
tive route features.

¢ Direction of movement.

* Location of boundaries, unit highway
regulation points, traffic control posts, and
principal supply activities.

» Major geographic features.
e Light lines, if applicable.

Circulation plans frequently combine a stan-
dard map with an overlay to give the needed in-
formation. If the necessary Information is too
much to put on one overlay, use separate
overlays for different types of information. See
for a sample traffic circulation
plan.

Tonnage capacities of roads and bridges are
important  considerations  when  selectin
routes. The gross weight of the heaviest loade
vehicle should not exceed the rated tonnage
capacity of the weakest bridge. It is difficult to

determine exact tonnage capabilities of
highways for sustained operations because
conditions will vary. Also, the volume of tac-
tical, administrative, and local traffic using
supply routes may exceed that of cargo-
hauling vehicles. This traffic further restricts
highway transport capabilities.

In the absence of more accurate data, use
Table 3-3 as a guide for highway tonnage
capabilities. The table provides estimates of
supply support tonnage capabilities for
various conditions. Sustained operations, ade-
quate road maintenance, and two-way traffic
are assumed. When more than one limiting
condition is involved, apply the reduction fac-
tors in the same order as they appear in the
table (left to right):

e First, narrow roadway.

* Second, terrain (rolling, hills, or moun-
tains).

¢ Third, weather (if conditions are sus-
tained).

Size and weic?ht limits change periodicallf as
a result of road and bridge construction. Plan
ners must verify local limits and clearance and
exemption methods with local military or
civiollian agencies before putting vehicles on the
road.

Military Load Classification System

The military load classification systemis a
load-capacity rating system based on the vehi-
cle’s weight and its effect on routes and
bridges. In this classification system, whole
numbers are assigned to vehicles, bridges, and

Table 3-3. Highway tonnage capabilities

Daily Tonnage Forward [STONs)

Reduction Faclors for Yarious Conditions {%)

Nazrow

Ophimum Supply Supply Roadway Hills Sedsanal
Highway Dispatch Traffic Traffic jLess than 24 f Rolling With Bad

Type {Rear Area) {LOMMZ} L of 7.20 m} Terrain Curves Mountains Weather
Concrete 60,060 35000 3400 i i 30 60 26
Bituminous 45000 27,000 7300 25 He 30 &0 kii]
Biturinous-treated 0000 18,000 5,800 25 28 4 6% L1
Gravel 10,150 6,098 3400 il 2 58 70 &0
Dirt 4,900 2948 1630 25 25 . 4] 80 90
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routes. Most allied military vehicles are exter-
nally marked with their respective classifica-
tion number. Military load classifications are
assigned to bridges and routes based on their
safe-load capacity and physical dimensions.
For a detailed discussion of the military load
classification system, see FM 5-36.

Vehicles. Except for prime movers, self-
propelled vehicles in Class 3 or higher and tow-
ed vehicles in Class 1 or higher are marked to

indicate their class. Prime movers are marked
either with their own class or the class of the
normal combination of prime mover with
trailer or semitrailer. Markings on trucks
should be on the right front, on or above the
bumper, and below the driver’s vision. Mark-
ings are lusterless black numerals on a
lusterless forest green backgound. See Figure
3-18 for examples. For weight classification
listings of specific vehicles, see FM 5-36.

&

. e T

‘mpggas¥

maunlh

oD
4

Figure 3-18. Vehicle classification markings '
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Bridges. Every military bridge is posted with
a number capacity to indicate the highest
weight-class vehicle that can safely cross.
Heavier vehicles are barred except in special
cases; for example, crossing at reduced speed
or in limited numbers. Fixed bridges may also
be marked with the length in feet of the span
which corresponds to the posted capacity.

There are two types of bridge signs:
classification (circular) signs and information
(rectangular) signs. In both t pes symbols or
|etters appear in black on a ye low background.
See Figures 3-19 and ﬂ 2( for examples.

FM 55-15

Routes. Routes are classified according to
the route classification formula. The formula is
a brief description of the route, which is used
with a route reconnaissance overlay. The route
classification formula reflects a route’s—

e Minimum traveled-way width.

» \Weather restistance type.

* Lowest military load classification.
« Obstructions (if any).

M\JA( / Y.
i

SINGLE-LANE
FIXED BRIDGE

SINGLE-LANE
FLOATING BRIDGE

AU

TWO-LANE BRIDGE
USED FOR EITHER
SINGLE - OR TWO-
LANE TRAFFIC
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|
IF YOU HIT TELLTALE |

—4 YOU CANNOT CROSS,

BRIDGE
BRIDGE I
HEIGHT TURNOUT
LESS 3 (N AHEAD

1/4 MILE
i2/5 kM)

TURNOUT
—

SINGLE—LANE BRIDGE

TURNOUT
AHEAD

BRIDGE
1/4 MILE

(2/5 KM}

TWO-LANE, DUAL-CLASS BRIDGE

Figure 3-20. Typical placement of bridge signs
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Width. Minimum route widths for wheeled
and tracked vehicles in single- and double-flow
traffic are:

Widths
Traffic Wheeled Tracked
Flow Vehicles Vehicles
Single 18 to 23 ft 19.5t0 26 ft
(5.5 to Tm) (6to8m)
Double Over 23 ft Over 26 ft
{Tm) (8 m)

Type. For classification purposes, the type of
route is based on its resistance to the effects of
weather. The worst section of the route deter-
mines its type:

» Type X — an all-weather route which, with
reasonable maintenance, is passable
throughout the year to traffic that is never ap-
preciably less than the maximum capacity of
the route. Roads on a Type X route normally
have waterproof surfaces and are only slightly
affected by precipitation and temperature fluc-
tuations. At no time is the route closed to traf-
fic due to weather except for temporary snow
or flood blockage.

 Type Y — an all-weather route which, with
reasonable maintenance, can be kept open in all
weather but may limit traffic in some kinds of
weather. Roads on a Type Y route usually do
not have waterproof surfaces and are con-
siderably affected by precipitation and
temperature fluctuations. Traffic may be com-
pletely halted for short periods. Heavy,
unrestricted use during adverse weather may
cause complete collapse of the surface.

e Type Z — a fair-weather route which
quickly becomes impassable in adverse
weather and can then be kept open only by ma-
jor repairs. A Type Z route is so seriously af-
fected by weather that traffic maybe brought
to a halt for long periods.

Load. Route load classification is determined
by the lowest bridge classification number,

FM 55-15

regardless of vehicle type or traffic conditions.
Using the lowest bridge classification number
ensures that the route will not be overloaded.
When a proposed route has a lower military
load classification than that of the vehicles
which must cross it, this fact is shown on the
route reconnaissance overlay. A special recon-
naissance determines if a change in traffic con-
trol procedures, such as a single-flow crossing,
would make the route safe for these vehicles. If
there is no bridge on the route, the worst sec-
tion of road governs the route’s classification.

Obstructions. Obstructions affect the type,
amount, and speed of traffic flow. Route
obstructions are indicated in the route
classification formula by the letters "OB". (An
exception is bridge capacities reported
separately as a military load classification.)
Reconnaissance symbols are used on the route
reconnaissance  overlay to describe each
obstruction. Obstructions that must be in-
cluded in the route classification formula are —

» Overhead obstructions, such as bridges,
tunnels, underpasses, wires, and overhanging
buildings, which have an overhead clearance
under 14 feet (4.25 m).

* Reductions in traveled-way widths which
are below the standard minimums prescribed
in FM 5-36 for the type of traffic flow. Ex-
amples are width reduction due to bridges, tun-
nels, craters, mines, and projecting buildings
or rubble.

» Gradients of 7 percent or greater.

o Curves with radii of curvature of less than
100 feet (30 m).

e Ferries.

o Fords.

If an obstruction appears in the route
classification formula, refer to the route recon-

naissance overlay to determine the exact type
and location of the obstruction.
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Formulas. Following are examples of typical
route classification formulas:

Minimum Military
Width of Route Load
Formula Traveled Way Type Classification Remarks
201t Z 10 20 ft fair 10 Based on 20-ft min width of
weather traveled way, accommodates
wheeled and tracked, single-flow
traffic. No obstruction,
20 ft Z 10 (OB) 20 ft fair 10 If used for double-flow traffic,
weather min width of traveled way (20 fi)
is considered an obstruction.
TMY 50(0B) 7m limited 50 If used for wheeled or tracked
all- vehicles in double-flow traffic,
weather min width of traveled way (7 m} is
considered an obstruction.
10.5M X 120 10.5m ali- 120 Based on 10.5-m min width of
{OB) weather traveled way, accommodates

wheeled and tracked vehicles in
double-flow traffic

NATO Military Vehicle Markings

NATO armed forces have agreed to use stan-
dard markings for vehicles. These markings
are not necessarily used at all times but, when
used, should conform to the guidelines below.
The rear of a trailer is marked in the same man-
ner as its prime mover; there is no need to mark
the front of a trailer. If necessary for security
reasons, vehicle markings may be covered or
removed when directed by the field commander
or his superior authority. Standard NATO
markings include:

* Registration numbers — numbers or a
combination of letters and numbers, as re-
quired by the nation concerned.

e National symbols — shown, at a
minimum, front and rear to identify each coun-
try’s vehicles. Service symbols may be
superimposed on national symbols or appear
separately.

‘» Speed limits — placed on vehicles as
directed by the nation concerned.

e Tactical markings — stripes and
?eometrical_figures, sometimes with a name,
or identification within units. Markings

3-46

should be Iarge enough to make ground-to-
ground identification of vehicles possible; col-
ors may be used. The design and position of
these markings are prescribed by the field com-
mander for easy battlefield recognition. They
are removed when vehicles are permanently
released from the jurisdiction of the same com-
mander.

e Ground-to-air recognition markings — red
and {)ellow fluorescent panels, approximately 6
feet by 2 feet 3 inches (1.80 meters by 0.68
meters), eqwﬁped with tie cords. Panels are
draped on vehicles in a standard, unchanging
pattern that differs from displays prescribed
for other recognition purposes (frontlines,
targets, and so forth). Theater commanders
prescribe the arrangement of panels and condi-
tions under which they will be used.

» Special-purpose vehicle identification:

— Military police and other traffic control
vehicles — prescribed markings placed front
and rear.

— Ambulances and other vehicles used ex-
clusively for medical purposes — marked ac-
cording to Geneva convention rules with a red
Cross or crescent on a square white background
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painted on side body panels, body roof, cab
roof, and rear doors or panel.

— Bomb disposal unit vehicles — all
fenders painted red.

* Red flag — indicates danger.

* Priority-vehicle markings — equilateral
triangles with red borders and symbols on
white backgrounds placed on the front and rear
of a vehicle. The commander may mark any
vehicle which has priority over all other
vehicles. Examples of priority vehicles are
those carrying special liaison officers, priorit?/
dispatches, and damage-assessment personnel.
A single priority sign may be used if visible
from both front and rear. The sign should be as
large as the vehicle’s dimensions permit. The
symbol inside the triangle identifies the
authorizing commander. Priority signs must
be removable to avoid misuse. They are used
only on direct orders of the commander con-
cerned. See Figure 3-21 for an example of a
vehicle priority sign.

Figure 3-21. NATO vehicle priority sign

Geneva Convention Road Signs

The Geneva convention road signs discussed
here were agreed to at the United States Con-
ference on Road and Motor Transport in 1949.
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Although not military, these signs should be
familiar to Army personnel, who will encounter
them overseas.

Dimensions of the signs are standardized in
each country for uniformity. In general, there
are two sizes for each type of sign — standard
and reduced. The reduced size is used where
conditions preclude, or safety does not require,
the standard size. In exceptional cases, a small
sign may be used in built-up areas or to repeat
the main sign.

Danger signs (Class 1). Danger signs are red-
bordered equilateral triangles with black or
dark-colored symbols on white or yellow
backgrounds. The triangles point upward ex-
cept the “priority road ahead” sign, which
points downward. The length of each standard
side is not less than 0.9 meters (35.4 inches); of
each reduced side, not less than 0.6 meters
(23.6 inches). Overall height of signs is not
more than 2.2 meters (86.6 inches) above
ground. Away from built-up areas, signs are
placed not less than 0.6 meters (23.6 Inches)
above ground. Signs are placed to be clearly
visible without impeding pedestrians. See

Figure 3-22 for examples of Class I signs.

Instructional signs (Class Il). There are two
types of instructional signs —prohibitory
{Class_ [I'A) and mandatory (Class I B?]. Class

| A signs are red-bordered circles with black
or dark-colored symbols on a white or yellow
background. Class Il B signs are blue circles
with white symbols. Standard size is at least
0.6 meters (23.6 inches) in diameter; reduced
size, 0.4 meters (15.7 inches). Bottom of sign
must be at least 0.6 meters (23.6 inches) above
ground; top of sign must not be more than 2.2
meters ﬁ86.6 inches) above ground. Signs are
placed close to the point where the requirement

larts and at intervals annP the route. See
Figure 3-23| for examples of Class Il signs.
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Figure 3-22. Class I {danger) signs — Geneva convention
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Figure 3-23. Class I (instructional) signs +- Geneva convention
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Informational signs (Class I11). There are
three types of informational signs — indication
(Class 11 A), direction and advance direction
Class 111 B), and place identification $CIass 1]

). Signs are usually rectangular. Colors may
or may not be specified. If they are not
specified, red may be used but is not the domi-
nant color. See Figure 3-24 for examples of
Class 111 signs.

Class Il A. These signs are blue rec-
tangles with variously colored symbols, except
for priority-road signs. Priority-road signs are
diamond-shaped, either white with black rims
or yellow with dark rims. Standard size is at
least 0.6 meters (23.6 inches) square; reduced
size, 0.4 meters (15.7 inches). If signs are
repeated within built-up areas, square size is
0.25 meters (9.8 inches). Class III' A signs in-
dicate parking, hospitals, first aid stations,
teleé)hones, service stations, and priority
roads.

Class 111 B. These rectangular signs have
either light backgrounds with dark symbols or

dark backgrounds with light symbols. They
are large enough to be easily understood by
drivers in time for them to comply. Advance
direction signs are placed from 100 to 250
meters (328 to 820 feet) from the intersection
on normal roads. On special roads, such as con-
crete multilane roads, the distance is increased
to 500 meters (1,640 feet). Direction signs are
rectangular; the longer side is horizontal and
ends in an arrowhead. Names of places lying in
the direction of the arrow may be added to the
sign. Figures indicating distances, if given, are
inscribed between the name of the place and
the arrowhead.

~ Class 111 C. These rectangular signs have
light backgrounds with dark symbols or dark
backgrounds with light symbols. The signs are
placed with the long side horizontal. Their size
and location are adequate for nighttime
visibility. Class Il C signs are placed before
the beginning of built-up areas and at other
points necessary to indicate place locations.

FIRST-AID STATION

X &%

LEVEL R.R. CROSSING WITHOUT
GATES IN IMMEDIATE VICINITY

ojsjaje

MECHANICAL
HELP

TELEPHONE

END OF SPEED
LIMIT

Figure 3-24. Class III (informational signs} — Geneva convention
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HOPITAL
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4
200m
PRIORITY ROAD APPROACH TO END END OF PRIORITY
OF PRIORITY ROAD ROAD

Figure 3-24. Class I (informational signs)— Geneva convention {cont)

NATO Road Signs

To aid movement of NATO forces in any ter-
ritory controlled by oEerationaI military com-
mand or national authority, member govern-
ments have adopted a standard system of
military route signs. This system includes the
signs prescribed by the Geneva convention as
well as others not included in that group. There
are three standard types of NATO road signs
- hazard signs, regulatory signs, and guide
signs. See|Figure 3-25| for examples of standard
NATO road signs.

Hazard signs. These diamond-shaped signs
are yellow with black symbols. Hazard signs
indicate traffic hazards and are used only in
areas under military authority. A purely
military sign not included in the international
(Geneva convention) system or host country’s
system has a yellow background with the
legend or symbol in black. If the sign is in-
cluded in the international system or host

country’s system, the international or host
country’s sign is used on the same yellow
Ibackground instead of the black symbol or
egend.

Regulator signs. These square-shaped signs
are black with white symbols except for bridge
classification, stop si%ns, and signs of various
shapes, used by the military to control
civilians under specified ~ conditions.
Regiulatory signs are used to regulate and con-
trol traffic and to define the light line. See
STANAG 2010 for descriptions of regulatory
signs.

Guide signs. These signs indicate locations,
distances, directions, routes, and similar in-
formation:

» Route guide signs are rectangular with
white symbols on black backgrounds. Signs
are placed with the long side vertical. Odd
numbers indicate axial routes; even numbers,
lateral routes.
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» Casualty evacuation route guide signs are
either rectan%ular or cross-shaped with red
symbols on white backgrounds.

» Detour signs are diamond-shaped with a
white arrow (barred or not) on a blue
background.

« Directional disks are circular, less than
0.41 meters (16 inches) in diameter, with a

black arrow (barred or not) on a white
background. Eight equally spaced holes
around its circumference allow the disk to be
nailed with the arrow pointing in any direction.
Directional disks supplement other guide signs
or major unit signs to indicate route direction.
Battalions and lower units are not permitted to
install directional disks.

HAZARD
SIGNS

BRIDGE
ouT

/_\

N

T-JUNCTION
REGULATORY

SIGNS

DIRECTIONAL

ROUTE SIGNS

ROUTE TO FRONT
TURN RIGHT

CROSS ROADS

SPEED LIMIT

V

DANGEROUS

Y

Y-JUNCTION

N\

=

NO ENTRY

O .
vm

ROUTETO REAR
TURN RIGHT

Figure 3-25, Stan
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NATO Warning Signs

Roads and areas within NATO nations con-
taining contamination, minefield, booby

FM 55-15

traps, or unexploded bombs are marked with
triangular signs according to STANAG 2002.
See Figure 3-26 for examples.

OPTIONAL}
[TYPE OF AGENT)
{CATE EMPLACED}

CHEMICAL MINEFIELD
{UNEXPLODED MINES)

.4

BOOBY TRAP

UNEXPLODED MUNITION

Figure 3-26.

Convoy Movement

A convoy is a group of at least 6 vehicles
movin% at the same time, or 10 vehicles mov-
ing within a I-hour period, under a single com-
mander over the same route in the same direc-
tion. To aid in control, large columns may be
broken down into serials; serials may be
further broken down into march units. Each
clol(ljjmn and each organized element must in-
cludea—

» Commander, whose place in the column
varies.

» Pacesetter in the first vehicle in the first
element to lead the column and regulate its
speed.

« Trail officer in the last vehicle of the last
element to deal with problems that occur at the
tail of the column.

Column identification. Each column is iden-
tified accordin% to STANAG 2027 guidance;
for example, a blue flag on leading vehicle, a
green flag on last vehicle. When moving at
night, the leading vehicle also shows a blue

/A TO confaminaied dangerous land area signs

light and the last vehicle a green light. The col-
umn commander’s vehicle displays a flag
bisected by a diagonal line to form two
triangles. The upper triangle is white; the
lower 1s black. In areas where vehicles drive on
the left side of the highway, the flags are
mounted on the right side of the vehicle; other-
wise, they are mounted on the left side.

Each column is identified by a number
known as a "movement number,” or "iden-
tification serial number,” which is assigned at
the same time as the movement credit by the
authority organizing the movement. This
number identifies the column during the entire
movement. The number is placed on both sides
and, if possible, on the front of all vehicles in
the column to be clearly visible. The movement
number is broken down into three parts:

« Two digits indicating the day of the month
when movement is scheduled.

» Three or four letters indicating the
organizing authority. First two letters are the
national symbols shown in STANAG 1059.

 Two digits indicati_nlq the serial number
assigned by the responsible authority.
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For example, movement number 03-JSV-08
identifies column number 8, composed of V
Corps vehicles, which will be moved by United
States authority on the third day of the current
month. The elements of a column may be iden-
tifie% by adding a letter behind the movement
number.

Movement credit. A movement credit is the
time allotted to one or more vehicles to move
over a supervised, dispatch, or reserved route.
Besides the allocation of a movement number
or identification serial number, a movement
credit indicates times at which the first and
last vehicle of a column are scheduled to pass
the entry and exit points. These are the points
where the column enters and leaves the con-
trolled route.

Movement Calculations

The three basic factors involved in march
calculations are distance (D), rate (R), and time
(T). When values are known for two factors, the
unknown factor can be computed:

D=RXT

R=D
T

T =D
R

Corresponding units of measure must be used
throughout each calculation.

See|£l%uT%;21|for space and time factors
used in the formulas. The Ien?th of any column
or element of a column is the length of roadway
which is occupied, measured from front to rear,
inclusive. For planning purposes, the average
length of one motor transport vehicle is 10
yards (about 9 meters).

March rate (R) can be calculated in yards per
minute, meters per minute, miles in the hour,
or kilometers in the hour.

D {length in yd}

R = = yd/min
T ipass time in min)

_ D (length in m]) = m/min
T (pass time in min)

_ D (road distance in mi) _ MIH

T (time distance in hr)
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_ D{rcad distence in km)
T (time distance in hr)

= KIH

Pass time, time lead, time gap, or time space
(T) can be calculated in minutes or hours.

T = M = pass time in min
R (yd/min}
— Dilengthinm) _ pass time in min
R (m/min)
= M = time lead in min
R {yd/min)
= QM = time lead in min
R (m/min}
= D[gaﬂd_)_ = time gap in min
R (yd/min}

= D__tgap in min} = time gap in min

R (m/min}

— Dlroad spaceinmi) _ time space in hr

R (MIH)

= D (road space in km| km) _ time space in hr

R (KIH)

_ Droad distence in mi} _ .
= = passtimeinh

R MIH)

D (road distance in km) _ L,
= = passtimeinti

R (KIH)

Distance (D) (length, lead, gaﬁ), road space, or
road distance), can be calculated in yards,
meters, miles, or kilometers.

D = R {yd/min X T ipass time in min)

length
inyd

R (mfmin} X T {pass time in min} = length
nm

R (yd/mint X T (time lead in min} = lead
inyd

R (m/min} X T(timelead inmin} = leadinm

R (yd/min} X T itimegapinmin}) = gapinyd

R (m/min} X Titimegapinmin) = gapinm

R {MIH} X T itime space in hr) = road space
in mi

R (KIH; X T itime space in hri = road space
in fm

It

R {MIH} X T {time distance in hr} = road dis-
tance in mi

R (KIH} X T itime distance in hr} = road dis-
tence in km
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Figure 3-27. Space and time factors
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Calculations for D, R, and T are plotted » Locating the horizontal coordinate
graphically in Figure 3-28. When the rate  representing the 2 hours traveled.
(MIH or KIH) is known, the time in minutes or
the distance in miles or kilometers traveled can » Determining the point at which these two
be quickly determined from the time-distance lines intersect and reading the distance in

graph. For example, if a convoy movesata  miles from the bottom scale or kilometers from
rate of 15 MIH for 2 hours, the distance travel-  the top scale. For this example, the distance

ed can be determined by — traveled would be 30 miles (48 km).
« Locating the oblique line marked 15 MIH.

Distance {Kilometers)

W 20 30 4 5 60 70 80
420 — L 1 11 1.1 1 1

10 MiH {16.09 KiH)

12 MIH {19.31 KIH)

/]

. -
7 / M 203K

v

"

|

/ L 20 MIH (32.18 KIH!}

100 o r 4 r 4
o

] S
v

Time iMinutes)

30 MiIH (48.27 KIH}

ARV

/ 50 MIH (80.45 KIH}
60 V
O m—
10 20 30 40 50 60
Distance (Miles!
EVricrrn 3 92 Timoddictnnro aronh
Ligire u=si. 1 CEEBOLEFELL IFF Wprre

According to circumstances, the following Rate (MIH) X 30 = approximate yards per min

conversion factors may be required: Rate (KIH) X 17 = approximate meters per min
Length + gap = lead

Pass time (time length) + time gap = time lead These factors are substituted in the basic for-
Distance (mi) X 1,760 = distance (yards) mulas in these examples:
Distance (km) X 1,000 = distance (m) T .. .. _ Dmix1760 _ Diyd

. . . ipass time in min} = = -
Time (hr) X 60 = time (rein) R {MIH X 30} R {yd/min)
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D {km X 1,000) _ Dm)

R(KIH X 17) T (m/min)
R (speed in yd/min) = D{mi X 1,760} _ D{yd)

T thr X 60} T {min}
R {speed in m/min) = D tkm X 1,0000 _ D{ m)

T thr X 60} T {min}

Road Movement Graph

A road movement graph is a time-space
diagram used to control foot and road marches
and to prepare or check road movement tables.
The graph helps the planner foresee possible
conflicts and discrepancies in planning.

'Road movement graphs may be used to in-
dicate -

Position of mixed traffic on a route at a
particular time.

Passing schedule of traffic elements at a
particular time.

~ Conflicts between traffic elements at junc-
tions, intersections, bridges, and defiles.

Deviations of columns from prescribed
schedule.

~Reverse directions of march, either by
simultaneous turn of all column elements or by
circling.

» Two-way traffic over a route and alter-
nating traffic through defiles.

« 'Variations in actual running speeds.

~* - Changes in a route’s traffic flow and traf-
fic density.

Preparation. Preparation of a road movement
graph begins with an analysis of the route on
the map. Note important items, such as cities,
towns, road junctions, and distances between
major points. Select graph paper with enough
squares to plot distance and time factors.
Across the bottom coordinate, mark off time
increments;  on the vertical coordinate,
distance increments.

If the origin, destination, march rate, and
departure time of a movement are known, the

head of the column cap on the road
movement graph. See Figure 3-29, Serial B, for
an example. Assume that a unit is marching

FM 55-15

from Mount Royal (at the 25-mile mark on the
vertical scale). The unit will leave at 0700
hours and proceed at 15 MIH to a point 5 miles
beyond Tavistock, a distance of 60 miles. At 15
MIH, the trip will take 4 hours. Place a point
at the intersection of the 25-mile coordinate
and the 0700-hour coordinate. This point
represents the place and hour of departure:
Mount Royal at 0700 hours. Place a second
point at the intersection of the 85-mile co-
ordinate and the 1100-hour coordinate. This
second point represents the destination and
scheduled arrival time: location 5 miles past
Tavistock at 1100 hours (0700 plus 4 hours).

Unless the unit is very small, it is usually
desirable to show the schedule for the column
tail as well as the head. After charting the
schedule of the head, schedule the tail If the
time length of the column is known or can be
computed. Use the following formulas:

number of vehicles time gaps X rate

road space

= +
{length) density 60
ass time _ roadspace X 80
time length) T rate + EXTAL
or
time length = number of vehicles X 60

density X rate
+ time gaps + EXTAL

where EXTAL (extra time allowance) is
calculated as an additional 1-minute allowance
for each 25 vehicles in a serial.

Number of EXTAL
Vehicles {min)
24 or leas 0

25-37 1
38-62 2
63 -87 3

Assume that the time length of Serial B, in-
cluding extra time allowance, is 30 minutes.
Draw a line from point representing the col-
umn’s clearance at origin (0730 hours) to its ar-
rival at destination (1130 hours) to represent
the column tail’s schedule past all points en
route.
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To determine what time the column must
start to complete the movement and arrive at
the destination at a certain hour, reverse the
above procedure.

Use. Use the road movement graph to find
length of column, pass time (time length), rate
of march, and other factors:

e Length of column — a vertical line
connecting the head and tail lines, measured on
the mile or kilometer scale. This line shows the
planned length of the column at the prescribed
rate of march at any hour during the move-
ment, provided any extra time allowance is
converted to distance and subtracted from the
measurement.

Example: When the head of the column
(Serial B, Is at Stevens }the 45-
mile mark of the vertical scale), the tail will be
approximately at the 38-mile mark.

* Pass time (time length) — a horizontal line
connecting the head and tail lines, measured on
the hour scale. This line shows the planned
pass time of the column as it passes any point
on the road.

Example: If the head of Serial B arrives at
Tavistock at 1040 hours, the tail will not clear
ﬁhat point until half an hour later at 1110

ours.

e Rate of march — adiagonal line intersec-

ting any two vertical lines spanning a |-hour
erlod. This line indicates the distance in that
our (rate of march).

Example: For Serial B, the diagonal line
from 0700 to 0800 on the time scale spans a
15- mile distance on the mile scale. The rate of
march, therefore, is 15 MIH. For Serial A, the
rate is 20 MIH; for Serial C, 10 MIH.

+ Halt time — halts are graphed to show if
they are on or off the road. For graphing pur-
poses a halt beside the road is classed as an
on- road halt if it impedes the forward mov-
ment of other traffic.

Example: In Figure 3-30, Serial A is an
on- road halt; Serial B, an off-road halt.

Multiple movements. A number of serials or
columns over the same route can be plotted on
the road movement graph. The commander of a
large unit or the highway regulation officer

FM 55-15

®

Vald
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5 //

Figure 3-30. On- and off-road halts

should be notified as each serial reaches or
clears HRPs along the route of march. The
commander can keep an accurate record on the
road movement graph of each serial’s location.
Filling in the space between the lines
representing the scheduled head and tail of
each column with color or tape enables the
headquarters to see each serial’s location at a
glance. This method is used to follow the prog-
ress of each movement and to correct situa-
tions which may cause congestion and delay.
The method is especially useful should it be
necessary to issue new orders.

Pencils, crayons, ink, or adhesive tape in dif-
ferent colors may be used to indicate various
schedules, plot movements in progress, and
show relative priority. For example, use black
to outline the head and tail schedule. Fill in
?r_een for each serial’s progress and red for
ailure to adhere to schedules.

See|Figure 3-31 for the progress ials
which were shown scheduled in Figure 3-29.
Note the changes and adjustments in
schedules. This is what happened:

 Serial A — element went through as
scheduled.

* Serial B— change in orders reciuired that
Serial B continue to Dundalk. The column head
arrived at its new destination on schedule at
noon.

D
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e Lateral movement — because of a change
in orders for Serial B, the lateral movement
was delayed outside McLean. After a noon
halt, the movement crossed the route 3 hours
behind its original schedule, not clearing until
1830 hours.

» ;Serial C — at 1200 hours it became ob-
vious that if Serial C continued on schedule, it
would conflict with the delayed lateral move-
ment at about 1730 hours. Also, Serial C had
lost priority because of Serial B's arrival at
Dundalk with critically needed supplies.
Therefore, Serial C was halted from 1200 to
1400 hours before continuing at a slower rate
of march. At 1700 hours, Serial C halted again
to let Serial D pass.

e Serial D (D-1, D-2, D-3) — all elements
went through on schedule.

Traffic Density and Flow

Traffic density — vehicles per mile/kilometer
(VPM/KPM) - is the average number of
vehicles that occu% 1 mile or 1 kilometer of
road space. VPM/VPK is based on an average
vehicle length and a constant vehicle gap.

Traffic flow - vehicles per hour (VPH) - is
the total vehicles which will pass a designated
Boint in a given time, normally an hour. VPH is

ased on a constant operating speed, an
average vehicle length, and a constant vehicle
gap. With a constant vehicle gap, traffic flow
Increases as speed increases and decreases as
speed decreases.

To find vehicle gap in yards, multiply the
speedometer reading by the speedometer
multiplier (SM). The speedometer multiplier is
a whole number (1, 2, 3, or higher) determined
gy the commander, which signifies whether the

Istance between vehicles will be one, two,
three, or more times the rate of speed. The
choice of an SM is based on conditions (of the
driver, the vehicle, the road, or combat). For
example, with an SM of 2, vehicles traveling at
25 MPH would maintain a vehicle gap ot 50
yards between them. Vehicle gap changes with
speed. The column will close (gap decreases) as
speed is reduced and will open (gap increases)
as speed is increased.

FM 55-15

Formulas. Determine any traffic density
desired for dispersion or for maintaining max-
imum capacity of a route by selecting an ap-
propriate vehicle gap and using the following
formulas:

1 mi (1,760 yd) - VPM
veh gap (vd) + avg veh length {yd)

or

veh gap (m) + avg veh length (m)

Example: If vehicles are dispersed every 100
?/ards (91 meters) and the average vehicle
ength 1s 10 yards (9 meters), then the traffic
density is -
1,760
100 + 10

= 16VPM or 1900 = 15vPK
91 +9

When the speed and SM are known, use the
following formulas to find traffic density:

1 mi (1,760 yd)
{MPH X SM) + avg veh length {yd)

= VPM

or

1 km (1,000 yd)
{KPH X SM) + avg veh length {(m)

= VPK

Example: If the speed of a colunn is 20 MPH
(32 KPH) with an SM of 2, the traffic density
IS —

__L760 =352 = 35VPM
{20 X 2) + 10

or

__ 1000 _ 1349 = 14VPK
(32 X 2) + 9

At a constant speed, traffic density can also
be determined by counting the number of
vehicles passing a given point in a period of
time. Use the following formulas:

VPH passing point = VPM
MPH

or

VPH passing point
. KPH

= VPK
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Example: If 500 vehicles pass a given point
in 1/2 hour at 20 MPH (32 KPH), traffic
density is -

500 vehicles per 1/2 hour = 1,000 VPH

1'000
20

= 50 VPM

or

LO000 _ 3y.95 = 31 VPK
32

’ Use the following formula to find traffic
oW

MPH X 1,760yd _ ydperhr
veh lead {yd) veh lead {yd}

where veh lead = distance in yards of vehicle
gap and vehicle

= VPH

Example: For a convoy moving at 30 MPH,
the individual vehicle length is 10 yards and
the vehicle gap is 20 yards.

30 X 1,760
10 + 26

Density-flow graph. Use the dqraph in
@ as a convenient means to determine traffic

ensity and traffic flow for movements at
various speeds and gaps. The planner must
know the vehicle gap and operating speed for
tﬂe particular operation. The planner should
then -

» Read across the bottom scale to the
column indicating the appropriate vehicle gap.

¢ Read up the vehicle gap column to the
block opposite the appropriate speed. The
block at the intersection of these coordinates
contains two figures separated by a diagonal
line. The upper figure is the traffic density for
the operation in VPM; the lower figure, the
traffic flow in VPH.

= 1,760 VPH

The following examples illustrate how to use
the traffic density and flow graph.

Example 1. Assume that a convoy is to move
over a road with a vehicle gap of 40 yards at a
speed of 25 MPH. Read across the bottom
scale (vehicle gap) to the 40-yard column. Then
read up the column to where it intersects the

FM 55-15

horizontal coordinate for 25 MPH. The box at
that point reads — =

875

Traffic density (VPM of roadway) for this
operation is 35; traffic flow (VPH past a given
point) is 875.

When vehicle gap and speed are in meters
and kilometers, the traffic density figure on
the chart must be converted from VPM to
VPK. To convert to VPK, multiply the figure
shown on the chart by 0.62. No adjustment is
needed for traffic flow since it is based on a
constant factor of 1 hour at a given point along
the route.

Example 2: Assume that a convoy is to move
over a road at 32 KPH with a vehicle gap of 32
meters. Read across the bottom scale (vehicle
gap) to the 32-meter column. Then read up the
column until it intersects the horizontal co-
oro(ljinate of 32 KMH. The box at that point
reads —

39

780

Traffic density for this move is 39 VPM. To
convert to VPK, multiply VPM by 0.62:

39 X 0.62 =24.18 or 24 VPK. VPH is 780.
No adjustment is needed for this figure.

he traffic density and flow graph in[Figure]
3-32|has other applications. For example, the
planner/operator can use the graph to deter-
mine vehicle gaps and operating speeds com-
patible with restrictions imposed on an opera-
tion. Instructions from higher headquarters or
operating conditions may limit the number of
VPH arriving at a designated point (a critical
road junction, a river crossing point, or a
loading/unloading point). Or the VPM on a cer-
tain route may be restricted. Correlate these
restrictive figures with the values in the graph
to déetermine suitable operating gaps and
speeds.

Example 3: Assume that higher head-
quarters has ordered that forward-moving traf-
fic passing a critical point on a route be kept to
no more than 400 VPH. This traffic flow must
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be maintained as nearly as possible. Scan the
traffic flow figures on the graph. There are
several speed-gap combinations which will
meet the restriction:

» 10 MPH at a 35-yard vehicle gap —
390 VPH.

» 15 MPH at a 60-yard vehicle gap —
375 VPH.

» 20 MPH at an 80-yard vehicle gap —
400 VPH.

25 MPH at a 100-yard vehicle gap —
400 VPH.

Example 4: Assume that higher head-
quarters orders traffic density over a given
route be kept to no more than 30 VPM and no
less than 25 VPM. This density must be main-
tained as nearly as possible. Scan the traffic
density figures on the table. There are a
number of vehicle gaps which will meet this
restriction:

» At 50 yards — 29 VPM.
e At5 yards — 27 VPM.
At 60 yards — 25 VPM.

Although the density flow graph is set up in
speed increments of 5 MPH (8 KPH), traffic
flows for intermediate speeds may be Inferred.
Divide the difference in traffic flow between
two consecutive speeds by either 4 for MPH or
8 for KPH. Multiply the result by the dif-
ference in speed. Then add that result to the
lesser traffic flow figure used. Round off any
fraction of a vehicle to the next whole number.

Example 5: Assume that a planner/operator
must determine traffic flow for a motor move
at 23 MPH with a 50-yard vehicle gatp. First,
determine the difference between traffic flow
at 20 MPH and 25 MPH for a vehicle gap of 50

yards:
725 (VPH at 25 MPH)
~ 580 (VPH at 20 MPH)
145

Divide 145 by 5 (the numerical difference be-
tween 20 and 25 MPH) to determine the traffic
flow for I-MPH increments between these
speeds:

5
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Multiply 29 by 3 (the numerical difference be-
tween 20 and 23 MPH):
29
X3
87
Finally, add 87 to the traffic flow at 20 MPH to
determine the traffic flow at 23 MPH:
580
+ 87
667 VPH at 23 MPH
Example 6: Assume that a planner/operator
must determine the traffic flow for a motor
move at 45 KPH with a 64-meter vehicle gap.
First, determine the difference between traffic
flow at 40 KPH and 48 KPH for a vehicle gap
of 64 meters:
660 (VPH at 48 KPH)
— 550 (VPH at 40 KPH}
110

Divide 110 by 8 (the numerical difference be-
tween 40 and 48 KPH) to determine the traffic
flow for 1-KPH increments between these
speeds:

110 _ 1375

8

Multiply 13.75 by 5 (the numerical difference
between 40 and 45 KPH):
13.75
X _58
68.75 = 69
Finally, add 69 to the traffic flow at 40 KPH to
determine the traffic flow at 45 KPH:
550
+ 69
619 VPH at 45 KPH

Preparing for Vehicle Air Movement

Units which must be ready for immediate air
movement should make preparations well in
advance to avoid delays in loading vehicles on
transporting aircraft. Essential items of in-
formation which should be known beforehand
for each vehicle are -

 \Weight with load.
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 Dimensions.
* Center of balance (CB).

Weight and dimensions. TB 55-46-1 includes
the weight and dimensions of almost all Army
equipment. If TB 55-46-1 is not available but a
scale is, weigh the item. If an item of equip-
ment is too big to manhandle onto a scale, load
it on a vehicle and weigh it on a vehicle scale.
Make sure that scales are calibrated.

Center of balance. The center of balance of
cargo items must be determined before the
weight and balance of a loaded aircraft can be
computed. The shipping agency is responsible
for marking each item of cargo with the correct
gross weight and a CB point. Mark all items
measuring 10 feet or longer and those having a
balance point other than at center. Mark
vehicles with load-carrying capability to show
an empty or loaded CB, whichever is ap-
propriate. Items not marked accordlnig to these
guidelines will not be accepted for airlift.

Determine weight and CB of a vehicle after
all secondary loads are secured. Secondary
loads are items of baggage or cargo
transported in truck beds and trailers, which
must be included in total vehicle weight.
Nothing can be added to or removed from a
vehicle that has been weighed without after-
wards reweighing the vehicle.

To compute CB of a vehicle, multiply the
weight of each axle by its distance from the
reference datum line (RDL). This result is call-
ed the moment. Then divide the moment by the
?ross weight of the vehicle. The resulting CB

igure is the number of inches measured aft
from the RDL to the point where the vehicle
will balance. See Figure 3-33 for an explanation
of terms used in measuring and weighing
_venicles. Compute CB to the nearest whole
inch.

gross weight
where W1=front axle weight
W2 = rear axle weight
D, = distance from RDL to front axle
D, = distance from RDL to rear axle

FM 55-15

e RDL (reference datum line) — predeter-
mli(ned point from which all measurements are
taken.

» FOH (front overhang) — distance in inches
from front bumper to center of front axle.

« WB gwheelbase) — distance in inches from
center of front axle to center of rear axle or
center of tandem axles.

* ROH (rear overhang) — distance from rear
or center of tandem axles to rear bumper.

» FAW (front axle weight in pounds).
* RAW (rear axle weight in pounds).

e MOMENT — the product obtained by
multiplying the weight at a given point by its
distance in inches from the RDL.

ROL

Faw RAW

Figure 3-23. Weight and measurement points

A g U 4P TR L RRpTes RIS ST 2 ies CHLLILL pALILLS

After computing CB, mark both sides of the
vehicle with masking tape to form a "T"
shape. Use a grease pencil or magic marker to
write the gross weight in the crossbar of the
"T." Write the letters "CB" in the vertical bar
to mark exact CB position. Mark axle weights
above each axle.
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Figure 3-34. Center of balance marker

The following examples illustrate methods
to determine weight and CB of typical cargo.
The examples include single-axle, multiaxle,
and tracked vehicles and skid-mounted cargo.

EXAMPLE 1 — vehicles:

STEP 1. Determine front and rear axle
weights.

5.000 LB 5,000L8 5,000 LB
w1 =5000LB w2 = 10,000 LB

STEP 2. Determine distance from front and
rear axles to the RDL.

RDL

-a—b-l D1 = BOINCHES

fspe—— D2 = 1BCINCHES
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STEP 3. Enter the weights and distances into
the CB formula:

(5,000 X 60) + {10,000 X 180} _
15,000

300,000 + 1,800,000 _
15,000

STEP 4. Divide the total moment by the gross
weight.

2,100,000 _ 440inches
15,000

The CB of the vehicle measured from the front
end (RDL) is 140 inches.

RDL

pe——140 INCHES —»| g

EXAMPLE 2 — trailers:

When using the formula to compute CB of a
trailer, consider the tongue to be the front axle;
consider the actual axle to be the rear axle.

STEP 1. Weigh tongue and axle.

W1 = 150LB W2 = 3.600L8

STEP 2. Measure the distance from the end of
the tongue to the center of the axle.
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RDL

— D2 = BOINCHES =

STEP 3. Enter the weights and distances into
the formula.

(150 X 1) + (3,600 X 80) _

3,750
150 + 288,000 _ 288,150 _ u g,
3,750 3,750

The CB of the trailer measured from the
tongue (RDL) is 77 inches.

ROL

- 77 INCHES —-I

cB

EXAMPLE 3 — multiaxle vehicles:
STEP 1. Determine all axle weights.

FM 55-15

STEP 2. Determine distance from each axle to
the RDL.

D1 =24 INCHES

= D2 = 104 INCHES

s 3 = 184 INCHES

STEP 3. Enter the weights and distances into
the formula.

{3,000 X 24) + (5,300 X 104) + (2,400 X 184)

10,700
— 72,000 + 551,200 + 441,600 _ 1,064,800
10,700 16,700

STEP 4. Divide the total moment by the gross
weight.
1,064,800
10,700

The CB of the vehicle measured from the front
end (RDL) is 100 inches.

= 99.5 inches

~— 100 INCHESA‘ G
cB

EXAMPLE 4 — tracked vehicles:

STEP 1. Weigh the vehicle on a platform scale
(truck scale, coal yard scale) large enough to ac-
commodate the entire vehicle. Record weight.
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MARK CB AT
BALANCE POINT

STEP 2. Drive the vehicle onto a wooden
beam or pole until the vehicle tilts forward.
Mark the CB and gross weight on the side of _
the vehicle at the point of tilt. EXAMPLE 6 — skid-mounted cargo:

If the skid-mounted cargo is too large to fit
on a scale at one time, use the CB formula. Con-
sider the support braces between the skids to

be axles.
=2 E
[ —]

\ = _— /

MARK CB AT

=

EXAMPLE 5 — skid-mounted cargo:

STEP 1. If the skid-mounted cargo will fit on FRONT POINT REAR POINT
the scale, weigh the whole load.

STEP 1. Support the overhang at the same
height as the scale with a block of wood.

——— /\_7&1

£ =3
_ _ =
STEP 2. Place the load on a pipe and center it
until it balances. Mark the CB at the balance \ = = /
point. L 3\ A
FRONT WEIGHT BLOCK
W1 = 1500 LB
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=
\ —= _ /
Vi rw. i

W2 = 2,080 LB

STEP 2. Measure the distance from the RDL
to Ith§ front and rear points of support (same as
axles).

ADL
| ate |
=
\ = e /
- D1 = BOINCHES
D2 = 110 INCHES ——————ie.

FM 55-15

STEP 3. Enter the weights and distances into
the formula.

(1,500 X 50) + {2,050 X 110) _
3,550

75,000 + 225,500 _
3,550

300,500 84.6 inches
3,550

The CB of the cargo measured from the RDL
Is 85 inches.

|
= @
[
=\

cB

Section [I. MOTOR TRANSPORT DATA

The following data provides the motor
transport planner with vehicle characteristics
and capabilities. Other planning information
includes statistics on safe vehicle distances,
local and line-haul operations, and highway
tonnage capabilities.

VEHICLE CHARACTERISTICS

througH 3-17]list mechanical data
on authorized motor transport vehicles. This
information includes truck performance data;
CB of single-unit trucks; and axle weights,
dimensions, and capacities for prime movers
and towed vehicles.
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Table 3-4. Truck performance data
Maximum Grade (%) Maximum
Paylead w/Towed  w/o Towed Safe Cruising Towed Load Fording Depth {inj
Yehicle by Load Load Speed IMPH) Range {mi} Allowance {lb) wio Kit _\E#_Kit_
Truck, utifty, YT, 800 60 — &6 300 1,500 21 ]
4%4, W151
Truek, ulility, YT, 800 15 — 65 300 1,500 21 60
4X4, M151A1
Truck, cargo, 1%T, 2500 - 60 60 300 3400 60 30
444 M998
Truck, utility, ¥.T, 1,200 — 30 55 250 13.000 0 —_
434, M1009
Truck, carge, 14T, 2500 - &0 58 340 2640 NA — Wi cap
bX6, M561
Truck, carga, 14T, 2,500 - 0 5 200 3000 20 -
4X4, M880
Truck, cargo, 14T, 2,500 —_ 30 55 200 3000 20 —_
4X4, MBB1
Truck, cargo, 1T, 2,500 e 30 §5 Fikh 3,068 20 -
4x4, M3R2
Truck, cargo, 1V4T, 2500 - ki 55 200 3,000 20 -
4X4, M383, w/comm
shelter
Truck, carga, 1%, 22500 - 30 55 200 3,000 Py -
%4, MB84, w/comm
shelter
Truck, carga, 14T, 2500 - k) 55 200 3,000 20 -
4X4, MBS, w/comm
shelter
Truck, cargo, 1%T, 1500 - 30 55 Ca00 13,000 20 -
42, M83D
Truck, cargo, 14T, 12500 - 30 55 200 13000 Pl -
4X2, MB3]
Truck, cargo, 10T, 13500 - 30 55 200 13,000 20 -
4X2, M8s2
Truck, carge, 134T, 2,300 - 0 55 250 3,000 b4 -
44, M1008
Truck, cargo, 1% T, 3600 - 30 55 250 3,000 20 -
4%4, M1028
Truck, cargo, 24T, 5,000 46 63 58 300 6,000 30 12
6X6, M35
Truck, cargo, 24T, 5,000 45 80 56 320 6,000 30 12
6X6, M35A1
Truck, carge, 2T, 5,000 45 &0 56 275 6,000 30 72
6X6, M35A2
Truck, cargs, 2¥2T, 5,000 45 &0 56 275 6,000 30 72
6X6, M35A2C
Truck, carge, 2%, 5,000 45 60 56 320 £,000 30 72
6X6, M3bA2
Truck, cargo, 22T, 5000 45 63 58 0 6,000 30 72
6X6, M36C
Truek, t, fuelsve, 3600 al a5 60 56 320 6,000 0 72
1,200-gal, 2% T,
MASALC
Truck, tk, fuel-sve, 3500 gl 45 (2] 86 no £,000 30 72
1,200-gal, 2V4T,
M4942C
Truck, tk, water-sv, 4400 gal 47 63 58 300 6,000 30 72
1,200-gal, 24T, .
6X6, M50
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Table 3-4. Truck performance data (cont)

Maximum Grade (X Maximum
Payload wiTowed  w/o Towed Safe Cruising Towed Load Fording Depth fin}
Yahicle fib} lpad Load Speed [MPH) Range {mi Ajlowance b} wio kit wiKit

Track, t, waterssvc, 4400 gal 25 80 56 320 £000 0 n
1,200.gal, 24T,
646, M50A1
Truck, th, watersve, 4490 gl 45 4] 56 360 6,000 ki n
1,200-ga), 214,
£Y6, M50A2
Teuck, t, water-sv, 500 gal 45 60 5 36G 6,000 K] 72
1.200ga), 2%,
£X6, M5083
Truck, dumg, 214, 5,000 4 80 56 300 6,000 ' 7
6X6, M34242
Teuck, van, 5,000 45 60 56 300 6,000 30 7
24T, 6%6, M29241
Truck, van, expansible, 5000 45 2] 56 308 6,000 kil 7é
24T, 6X6, H292A2
Truck, van, expansible, 6,000 45 & 56 a0 6000 30 12
24T, 6X6, M29245
Truek, rae, 247, %7000 3 & 56 275 517,000 30 72
6X6, M275A1
Truck, trac, 227, 57,000 3% 8 56 275 817,000 30 7
6X6, M275A2
Truck, van, shog, §.000 45 4] 56 00 6,000 kil 12
22T, 6X6, MI09A2
Truek, van, shop, 5,000 45 50 56 300 6,000 30 72
24T, 6%6, M109A3
Track, dump, 5T, 66, 16,000 ) 80 54 W 15,000 30 8
M51A2
Teusck, dump, 57, 6%, 16,000 4 80 54 Ty 15,000 30 78
M51A1
Traick, dump, 5T, 646, 10000 47 70 52 488 15,000 0 78
N51
Truek, dump, 5T, 6%, 10,000 3 61 54 300 15,000 36 78
Trsck, dump, 57, 6%, 10,000 3t 61 54 300 16,000 30 8
M930
Teuck, teac, 5-7, 66, 515000 28 68 53 300 837,500 3 78
M52
Treck, trac, 57, 6%6, 515,000 47 63 54 an 637,500 30 78
M52AL
Tk, trac, 5, 6X6, $15.000 47 60 54 477 637500 30 78
M5242
Truek, trac, 5, 6X6, 8715000 3 &0 54 0o 6737 500 30 78
Ma3i _
Truck, trac, 5T, 8Y, 510000 20 60 50 310 32,000 40 -
M757
Truek, trac, 5.7, 6%6, 5715,000 I £6 52 300 6737500 30 18
M8ig
Truck, trac, 57, 66, 5715,000 3 80 54 480 6737 500 K 78
932
Trutk, cargo, 5-, 10,000 51 74 53 214 15,000 30 78
6X6, M5é
Trusck, cargo, 5T, 10,006 4 &0 54 350 15,000 30 78
BX6, M54A1
Truck, catgo, 57, 10006 47 &0 54 350 15,000 3 8
BY6, MS4AIC .
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Tabie 3-4. Truck performance data (cont)

Maximum Grade (%} Maxivaum
Payload wiTowed  w/o Towed Safe Cruising Towed Load Farding Depth fin}
Yehicle fib) Load Load Speed {MPH; Range imij Allwance jIb} wio kit wikit

fruck, carge, 5T, 10000 47 60 54 330 15,600 30 8
£X5, M5442
Truck, cargo, 5. 10,068 47 0 54 350 15,000 0 8
£XE, M5442C
Truck, cargo, 5T, 10,000 20 &0 50 310 13,066 NA — swim cap
EXE, WESE
Truck, cargo, 5, 10,000 47 60 54 350 15,008 30 78
6X6, MBEA?
Truck, cargo, 5T, 10,680 47 &0 54 220 15,0008 30 8
£X6, M55
Truck, cargo, 57, 10,000 47 &0 Sd 30 15,000 Kin 8
646, M55A1
Truck, cargo, 5T, 10,000 42 67 52 350 15,000 kit 78
X6, MB13
Truck, carge, 5-T, 16,000 42 &7 52 350 15,060 30 78
6%6, MB13A1
Truck, cargo, 5T, 10,660 38 61 52 350 15,008 30 78
X6, MB14
Truck, cargo, 5-T, 10,000 42 67 o4 356 15,000 kit 78
66, M923
Truck, carge, 5-T. 16,000 42 67 54 356 15,660 30 78
£X6, Wa25
Truck, cargo, 57, 16,808 38 60 54 350 16,008 Ky 18
6X6, M927
Truck, cargo, 5T, 16,668 38 & 54 350 15000 3 78
EX5, M928
Truck, wkr, 5T, 7,000 3 58 53 214 20,000 30 78
66, M62
Truck, whr, 5T, 7,008 3 46 54 500 20,000 30 78
6X6, M336
Truck, van, expansible, 5,000 - 66 B 350 15606 - -
5.7, 646, M251A1
Truck, van, expansible, 5,000 — 80 58 350 15,000 — —
5.1, 6%6, M291A1C
Truck, van, expansible, 5,000 - &0 88 358 15,000 - —
5T, 6X6, M291A1D
Truck, van, expansible, 5000 - &0 58 358 15,000 — —
5.1, 6X6, M291A2C
Truck, van, expansible, 5000 41 65 54 306 15,000 30 18
5T, 65, M934
Truck, van, expansible, 5,000 44 61 54 300 15,004 Kis 78
5T, 6X6, M535 .
Truck, stake, 5T, 5,000 40 45 52 30 15,000 30 78
646, MB21
Truck, carge, 8T, 16,000 27 e ki 360 26,800 NA — swim cap
448, M520
Truck, carge, 8, 16,060 27 &0 30 0 20,600 NA — swim cap
4, Ma77
Truck, cargo, 16T, 22000 30 60 85 300 330,006 48 -
848, M977
Truck, carge, 18T, 22000 30 &0 55 300 30,000 48 -
848, M3B5
Truck, trac, 10-T, 528,000 2% - 50 300 876,980 2 -
6X5, M916
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Table 3-4. Truck performance data (cont)

Maximum Grade {%) Maximum
Payload wiTowed  w/o Towed Safe Cruising Towed Load Fording Depth {inj

Yehicle (Ibj Load Load Speed (MPH) Range (mi} Allowance (Ib) wioKit  w/Kit
Trck, trag, 10T, 544730 % - 50 a0 639 620 20 —
8X6, M920 :
Truek, trac, 10-1, 530,000 47 60 40 30 680,000 18 0
£X6, M123A1C
Truck, trac, 10T, 530,000 52 60 42 260 830,000 7 30
6%6, M123C
Truck, trac, 10T 530,000 52 60 Y 260 630,000 78 30
616, M123D
Truck, trac, 147, 340,000 - 17 55 - - 20 —
64, M915
Truck, trac, 2247, 341,000 37 — 3 200 b137,000 48 -
28, M746
Truck, trac, 22T, S48 000 20 — 43 173 8137, 000 2% -
816, M911

1High\va'ay requirement only.

incrsased loads authorized for several specific 5250 shelter paylpads.
1,200-gal capacity for cross-country authorized by DA waiver, subject to local cammander's discretion.
1,000-gal capacity for cross-country authorized by DA waiver, subject to local commander's discretion.
ertical loads on the fifth wheel only.

6Towed load is the total weight of the semitrailer and pavioad.

ehicles approved for use with M871 semitrailer canying loads up to 44,800 I,

BReduced payload reguired for this towed load.
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Table 3-6. Center of balance: location on single-unit vehicles

CB Without Payload CB With Evenly Distributad Payioad
Location w/Winch Localion w/g Winch Location w/Winch Location w/o Winch
Behind Behind Behind Behind
Vehicle Above Front Above fromt Abave Front Abave Front
Ground Agle CL Grgund Axle CL Ground Axle CL Ground Axle €L
{in} in) lin) {in} {in} {in) {in} i}
Truck, amb, 1%4-T, 4%4, M1010 - - %64 6.0 - — - -
Truck, carge, 14T, 4X4, M715 310 56.6 g 60.7 320 804 320 844
Truck, cargo, 14T, 4X4, M725 - - 350 710 - — 420 84.0
Truck, carga, 1%4-T, 44, M1008 - — 305 576 - — - 805
Truck, cargo, 134T, 4%4, M1023 — - 05 549 - - - 839
Truck, cargo, 2321, 66, M35 37 10 375 810 480 97.0 480 1600
Truck, carge, 24T, 6X6, M35A1 389 810 380 B5S 460 110.0 46.5 1130
Truck, cargo, 2T, 646, M35A2 380 820 387 B6.5 417 100.2 410 104.0
Truck, cargo, 212T, 66, M3542C B0 820 387 B6.S 411 100.2 410 104.0
Truck, carge, 2%4-T, 6X6, M36A2 374 805 377 837 480 950 410 1015
Truck, cargo, 227, 6X6, M36C 347 850 343 98.5 430 1180 426 1135
Truck, cargo, 2T, 6X6, M211 378 890 370 830 490 106.0 490 106.0
Truck, cargo, 2¥2-T, 6X6, M13b 380 85.0 380 820 480 102.0 48.0 105.0
Truck, th, gas, 24T, 6¥6, Mdd 411 90.2 410 940 498 1058 500 1080
Truck, tk, fuel-serv, 1,200-gal,

22T, 6X6, MASALC - — 414 920 - — 500 1130
Truck, tk, fuel-serv, 1,200-gal,

21T, 646, MAGAZC 305 870 410 915 440 430 45 970
Truck, th, water, 1 000-gal,

22T, 66, M50 - - 410 950 - — 480 1130
Truck, tk, water, 1 000-gal,

24T, 6X6, MB0AL 410 850 410 83,0 500 1050 500 105.0
Truck, tk, water, 1,000-gal, .

24T, 6X6, M50A2 405 86.2 §1.0 90.7 450 832 455 870
Truck, whr, 2¥>-T, 6X6, Mb0 420 1100 — - 49.0 1140 —_ -
Truck, van, shop, 24T, 6%6, M109 — - 412 1020 - — 540 1135
Truck, van, shop, 24T, 6%6, M109A2 460 850 465 930 59 1080 595 111.0
Truck, van, shop, 2%2-T, 656, M109A3 46.0 852 465 935 545 1015 555 1045
Truck, van, repair shop, 2V T,

6X6, M185A3 - - 480 93.0 - - 565 1155
Truck, van, expansible, 212-T,

546, M29242 - - 510 1200 - — 5.0 1340
Truck, van, axpansible, 24T,

66, M292A5 — - 580 125.0 - - 850 1430
Truck, trac, 21T, BX6, M275A1 388 660 380 700 - 1020 - 105.0
Truck, trac, 21T, 6X6, M275A2 380 6.0 380 700 — 1020 — 105.0
Trick, dump, 2457646, M215 368 830 360 920 450 1080 450 1ag
Trugk, dump, 24T, BX6, M342A2 400 85 405 845 450 1020 45.2 101.7
Truck, cargo, 5T, 6X6, M54 309 99.8 4.1 1059 54.1 1244 54.7 1288
Truck, carge, 5-T, 6Xb, M54A2 400 1030 405 108.0 540 1350 545 1350
Truck, cargo, 5-T, 6X6, M54A2C 40.0 104.0 405 1080 540 1360 545 1400
Truck, cargo, 5-T, 6X6, M55 403 134.8 — — 441 157.1 — —
Truck, cargo, 5-T, 6X6, M55A2 205 1355 400 1415 550 1702 545 1730
Truck, cargo, T, X8, MG56 — 422 — 50.6 — 76.2 — 830
Truck, cargs, 5-7, 6%6, MB13 381 36.1 385 0.2 §0.0 1285 £0.5 1317
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Table 3-6. Center of balance: location on single-unit vehicles {(cont)

CB Without Payload CB With Evenly Distributed Payload
Location w/¥inch Location w/o Winch Location w/Winch Lacation w/o Winch
Behind Behind Behind Behind
Yehicle Above Front Above Front Above Front Above Front
Ground Axle CL Ground Axie CL Ground Axle CL Ground Axle CL
(in lin) {in} {in} {in) {in} fin) (in)
Truck, cargo, 5-T, 6X6, M&13Al ELA | 9.1 385 101.2 600 1285 605 131.7
Truck, cargo, 5-T, 6%6, MB14 381 1315 87 1411 6l.2 158.2 615 1615
Truck, cargo, 5-T, 6X6, M923 - - 86 101.2 —_— - 605 1317
Truck, cargo, 5-1, 646, M325 ELA | 96.1 - - 599 1285 - -
Trick, cargo, 5T, 6X6, M927 — - 87 1all - — (18] 1615
Truck, cargo, 5-T, 6X6, M328 381 1315 - - 61.2 158.2 - -
Truck, dump, 5-T, 66, M51 387 98.3 389 1027 474 1184 477 1257
Truck, dump, 5-T, 6X6, M31A2 387 997 3B7 104.0 58.0 1300 58.0 1330
Truck, dump, 5-T, 6X6, MB17 370 9318 370 984 430 1221 482 1255
Truck, dump, 5-T, 6%6, M929 — — 30 9384 — - 492 1255
Truck, dump, 5-T, 6%6, M330 369 938 — — 489 1221 - —_
Trck, trac, 5T, 66, M52 345 873 K2 1] 9246 46.2 1207 457 124.0
Truck, trag, 5-T, BX6, M52A2 340 885 345 840 — 1310 — 1340
Truck, trac, 5T, BXB M757 363 434 &0 518 - 673 - 733
Truck, teag, 5-T, 6X6, M818 330 835 332 874 1268 - 129.1
Truck, trac, wkr, 5T, 6X5, MB1S 56.5 1270 — - - 1270 — -
Truck, whr, 5T, 6X6, M62 - 1245 — — — 1564 - —
Truck, whr, 5T, 66, Ma43A2 470 1319 — — —_ - — —
Truck, wkr, 5-T, 6X6, M316 432 125.1 - - - 165.2 — -
Truck, wkr, 57, 6X6, MG36 43.2 125.1 — —_ - 185.1 - —
Truck, van, expansible, 51,
6X6, M29142 - - 56.2 141.0 - - 64 163
Trfuuc'k. lvin':nexpansible, 5T, . o L
bXb, MEZ( - - 54.3 1380 — - - 161.2
Truck, van, expansibie, 57,
616, MB20AL - - 543 1380 - - — 1612
Truck, van, expansible, 5-T,
6%6, M934 — — 54.3 138.0 — - - 161.2
Truck, van, expansible, 5T,
6X6, M335 —_ — 555 1485 - —_ —_ 169.7
Truck, cargo, 10-T, BX8, M377 447 95.0 - —_ 62.4 113.2 —_ -
Truck, carga, 10-T, 8X8, M98 453 100.7 — - 674 1176 — —
Truck, trac, H0-T, 8X8, M383 430 597 — - - - - —
Truck, trac, 10T, 6X6, MB16 437 54.7 — - - - — -
Truck, trac, 10-T, 6X6, M920 41.2 107.0 — — - - — -
Truck, wkr, 10-T, 8X8, M984 455 00 - - — - - -
Truck, fuel, sve, 10-T, 8X8, M983 490 §5.6 — — — - - -
Truck, trac, 22447, BXB, M746 510 §2.7 - - — — - -
Truck, trac, 22Y4T, 8%8, o1l 595 1190 - - - - - -
Truck, utility, ¥eT, 44, M100% — - 305 576 - - - 805
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Table 3-7. Dimensions and loading capacity for cargo truck bodies

Gargo Deck Dimensions

Cargo Body Loading Measurements

Height
Above Top of Top of
Vehicle Length Width Ground Under Bows Side Racks Steering Wheel
Type fin) {in) {in} {in} feu ft) {in} {cu ft} lin) {ou ft)
Yiton:
M37 780 640 352 540 12 31348 354 123 293 1 257
M3781 780 640 352 54.0 L 3461 354 lgs 7 23 1380
1t4-tan:
M561 878 810 308 624 4 39354 a1l 41524 37 4 61342
M715 928 4.0 365 555 7 81820 385 71290 228 1384
M880 985 699 340 NA NA NA NA 395 % 10519
M8sl 936 £9.9 40 NA NA NA NA 395 9 105519
M8s2 986 699 3440 NA NA NA NA 395 910 Ny
1883 985 £9.9 340 NA NA NA HA 395 3 Mp519
M8sd 986 £9.9 340 NA NA NA NA 395 8 10y5) 9
M885 986 899 340 NA NA NA NA 5 W Ig5,
M8g0 986 699 310 NA NA NA NA 395 9 104519
MBs) 986 69.9 319 NA NA NA NA 05 9 10519
W82 986 699 310 NA NA A NA s 2101345y
2'Aton;
M34 1470 800 440 600 14 153899 365 (18) 380 Y2459
M35 1468 880 518 60.0 154419 365 2728 289 2160
M35A1 1468 880 519 600 By g 363 2728 2839 2160
3542 1468 880 519 §00 Baaig 35 2728 289 2160
M35A2C 1470 875 525 500 154405 365 720 288 2146
36 2100 88.0 518 718 177593 364 389.2 27 3069
M36A2 2100 880 518 718 77593 364 192 87 3069
M135 1470 800 445 £00 15 183959 364 185377 353 185295
M211 1420 880 510 600 13425 365 7732 260 1946
02 147.0 880 530 605 15426 3 365 2732 279 20838
B-ton:
Ml 165.0 880 492 600 1920 Ugye 365 {16) 388 1% 2a75p
N54 1680 380 565 60.0 22 24802 35 22861 20 229220
M54l 168.0 880 565 600 22 Wqg02 365 227851 20 23901
ME4AIC 1680 880 555 60.0 22 Bygos %5 2575 300 2231 7
M5442 1680 88.0 565 600 22 Byg0 7 365 22985 00 29220
M5442C 1889 884 565 600 2 Bygps 365 25875 09 237
M55 2440 880 564 613 2515 365 4535 280 360.3
ME5AL 2440 88.0 563 613 24751 5 365 4535 280 3603
M5542 240 880 56.2 613 247515 35 435 280 360.3
M328A1 2193 978 848 505 Zigogy 2 (25) 25 (25)
M656 1810 88.0 568 600 235460 270 ags 198 27
81242 2100 1200 800 B0 By 28 (29 {28) (29
813 168.0 883 56.8 572 24 4880 365 302988 23 03370
N8I3l 1680 83 568 574 23080 365 W8 293 302370
814 2438 87.8 573 600 %7330 363 496 313 3875
w821 7188 978 £4.0 488 Bgasy  129) 125) {25) (25)
M923 1680 883 56,8 574 24 304650 365 809988 293 B30
M924 1680 883 56.8 574 24 04580 365 302988 293 W370
M925 1680 883 568 574 24 304680 365 g8 283 2470
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FM 55-15
Table 3-7. Dimensions and loading capacity for cargo truck bodies (cont}
Cargo Deck Dimensions Cargo Body Loading Measurements
Height
Above Top of Top of
yehicle Length Width Ground Under Bows Side Racks Steering Wheel
Type {in} {in} {in) {in) {cu ft) {in) feu ft) {in} (e ft)
S4on: {cont)
Bridge
transporter 2139 9738 548 505 Bgagy () {23} (23) (25)
B-on:
M520 1975 978 433 825 23 3lgggy (321 (16} 550 6 35209
Mar? 1975 978 43 gz 19 33575 (32 (16} 5.0 19 35000
10-tan:
M125 1800 36.0 680 620 34 355000 420 34308 238 180
M12541 1800 960 680 820 34 355900 420 343981 38 #9161
77 2160 90.0 65.0 Bagp 3bga0p G 132 10389 04275
4985 2160 900 650 Bygp Brypp (32 (18} 10339 104975

1gybic capacity reduced £.6 cubic feet for whee! wells,
Zeubic capacity reduced 11.3 cubic feet for spare tire and carnier in cargo body.
3tubic capacity redued 3.3 cubic feet for curve of bows.
4oubic capacity reduced 16.8 cubic feet for wheel walls.
Scubic capacity reduced 4.6 cubic feet for curve of bows.
“’Top of hood is highar than steering wheel.
Teubic capacity reduced 2.4 cuhie feet for wheel wells.
8cubic capacity reduced 3.9 cubsc feet for curve of bows.
Soubic capacity reduced 5.6 cubic feet for wheel wells,
mHeighl and cube measured to top of cab.
}}Cubic capacity reduced 27.3 cubic feet for communication kit
Youbie capacity reduced 0.8 cubic feet for communications tie-down brackets.
13eubic capacity reduced 40.1 cubic feet for communication kit.
146, bic capacity reduced 12,7 cubic feet for wheel wells.
15¢,6ic capacity reduced 6.6 cubic feet for curve of bows,
165¢¢ top of Steering Whee! column for cube.
Yeubic capacity reduced 8.5 cubic feet for curve of bows,
18p,,6ic capacity reduced 10.7 cubic faet for wheel wells,
190 bie capacity reduced 24.0 cubic feet for wheel wells.
Beybic capacity reduced 27.0 cubic fest for spare tire and carrier in cargo budy.
Llgubic capacity reduced 65 cubic feet for curve of bows.
220ubic capacity reduced 26.1 cubic feet for spare tire and carrier in cargo body
3eunic tapacity reduced 7.0 cubic feet for curve of bows.
e bie capacity reduced 10.2 cubic feet for curve of bows.
LDhjeight and cube measured to top of bulkhead.

2sge Top of Side Racks cotumn for height.

LTS Top of Side racks column for cube.

28Height over spare tie.

Boyhic tapatity over materials-nanding crane mounted in body.

cubic capacity reduced 14.5 cubic feet for spare tire and carier in cargo body.
eupic capacity reduced 93.8 cubic feet for wheel wells,

Yo {op of Steering Wheel column for height. Steering wheel is higher than side racks.
33cubic capacity reduced by 20.0 cubic feet for crane in cargo body.

Heybic capacity reduced 21.9 cubic feet for spare tire and cartier in cargo body,
Beyhic capacity reduced 7.5 cubic feet for curve of bows.

36cube measured to top of spare lire,
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FM 55-15
Table 3-8. Dimensions and loading capacity for dump truck bodies
Cargo Deck Dimensions Cargo Body Loading Measurements
Height
Above Top of Top of Top of
Yehicle Length Width Ground Side Panels Steering Wheel Cab Shield
Type fm) {ind {in} (in) leu ft)- {in) fcuft) finy {cu ft)
2aton:
M4 1080 700 540 245 {l 270 {0 485 2122
M9 1080 700 548 243 {1 25 {1 490 2143
M215 108.0 70,0 520 245 ( 265 i 56.0 2450
M3d242 1320 700 56.2 245 m 2%5 { 471 2518
Stan:
M51 1239 820 59.0 %0 ) 20 m 510 2976
M51Al 1230 820 500 250 (0 270 (i 510 29756
M51A2 1230 820 590 50 1 270 iy 510 2976
817 1248 819 53.0 250 i 271 ) 518 3063
M929 1248 819 59.0 280 ﬂP 211 m 518 3063
Mg30 1248 819 590 250 i) 271 m 518 3063
en
F5070 1915 851 665 343 2 A 2 588 345370
Ma17 2160 84.0 680 310 2 NA @ @ 37536
Laemoved cab shietd stowed in dump body. See Top of Cab Shield column for cube.
20ab shield cannot be removed. See Top of Cab Shield column for Cube.
3_'Cube capacity reduced 12.9 cubic feet for hoist doghouse in dump body.
4Cube capacily reduced 1.8 cubic fest for ribs in dump body.
Table 3-9. Dimensions and loading capacity for cargo trailer bodies
Cargo Deck Dimensions Cargo Body Loading Measurements
Height Above Top of Top of
Vehicle Length Width Ground Under Bows Sicla Racks Side Panels
Type {in} fing in) fir) {cu ft} {in) feu ft) {in} {cu ft)
Yiton:
100 715 378 245 NA NA NA NA 180 17
M416 20 413 %0 NA NA NA NA 180 1318
Yeton:
MIOL . %8 653 37 190 3105 33 214§ 183 2509
M101A] 9438 653 7 00 23705 33 A4 183 2509
1Vetom;
Mi0d 1100 740 383 533 439732 853 Yo7 180 4191
M104A1 1160 740 383 93 45732 453 4017 180 492
M105 1098 740 370 80 %2760 50 42050 180 4190
M105A1 1098 740 370 g0 452760 450 42059 180 4790
M105A2 1098 740 370 g0 452760 450 42055 180 4750

1Cubic capacity increased because top 45 inches of side panels are 46.0 inches wide.
2t'.‘.uIJir: capacity reduced 4.6 cubic feet for wheel wells,

SCubic capacity reduced 0.4 cubic feet for curve of bows

LWy M Mg

4Aubic capacity reduced 5.6 cubic feet for whea wells.
Seabic capacity reduced 0.5 cubic feet for curve of bows.
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Table 3-10. Dimensions and loading capacity for stake and
platform semitrailer cargo bodies

Cargo Deck Dimensions

Cargo Body Loading Measurements

Height Above
Vehicle Length Width Ground Height Cagacity
Type fin {ini {in} (i) feu

&-ton:

Miig 24383 885 540 430 6608

ME18A1 2688 885 540 480 660.8
12-tan:

127 3358 888 &06 418 8248

MIZ7A1 3358 BBE &05 418 8248

Mi27AIC 3358 S 805 430 8283

M127A%C 3353 BB3 598 450 B283

M278A1 4598 B40 518 488 10907
22%-tan:

M871 3493 823 55.4 480 8741
34-tom:

M872 4848 930 580 490 12785

ME7ZA] 48438 930 580 49.0 12785

M87242 4848 330 580 45.0 12785

MBT243 4848 930 L] 49.6 12785

Table 3-11. Dimensions and loading capacity for van
semifrailer cargo bodies

Cargo Deck Dimensions

Cargo Body Loading Measurements

Height Above
Yehicle Length Width Ground Reight Capacity
Type fin} {in) fin} in} feu it}
§ton:
Miis 2640 896 565 738 10102
M119A1 2640 896 565 738 10102
W16 264.0 908 56.0 160 10450
12-ton:
M128 3355 890 820 785 1,3564
K123l 3335 830 5748 785 1,356.4
M128A1C 3360 850 60.0 785 1,358.4
M128A2C 3375 835 80.0 785 13722

FM 55-15
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Table 3-12.

Shipping dimensions and cube for cargo trucks

Top of Top of
Side Racks Steering Whael
Vahicle Length Width Height Cube Height Cube
Tipe fin} fin} firk feutt) {in) feu ft)
Yeton:
M37 1855 735 06 25571 lggs 25089
M37 WHN 1903 735 706 I lgas %5221
M3781 1855 753 1706 2707 lgas 25314
NM37B1 WHN 1903 753 Los 25855 lgasg 25349
1¥ton:
M561 2263 853 Ing 23032 1373 276540
M561 WWN 2311 853 79 29202 1 375 2700
M715 2103 853 1750 2786 1593 26166
M715 WWN 2205 85 1750 %5163 lgg3 26455
MBa0 2185 798 NA NA 4735 416
M8s] 2185 798 N& HA 4735 4415
M8a2 2185 813 NA NA 4735 475556
MRg3 2185 798 NA NA 35 4416
M8s4 285 798 NA NA 4735 47416
1885 2185 798 NA NA 4735 47416
MB90 2185 798 NA NA 405 7114
391 2185 813 NA N& 4205 47114
832 2185 813 NA NA 405 47267
2Yrton:
M3d %13 880 1805 {28 1820 210912
W34 WWN 2748 880 laos 2% Ig20 41475
M35 %48 %54 las4 219923 1308 41812
M35 WN 2785% 954 lgg4 21 3592 lgog 212423
N35A1 2648 954 lggs 212023 1308 21,1812
M35A1 WWN 2785 954 lgga 11,3592 lg08 212423
M3542 2648 954 lgsa 25933 lg0g 211812
M35A2 WWN 2785 %4 lag4 23592 1308 21,2423
M35A20 2645 975 1330 413282 1313 212133
M35A2C WWN 2785 975 lgan 213385 lg13 22715
M35 3290 95.1 lgg2 215970 lg05 2145756
W36 W 3l %.1 lggo 21 6654 1865 215200
3642 329.0 95.1 lgg2 21 5979 1g05 21 4576
M36A2 AN 431 95,3 lgg 2 21 6654 1305 215000
M135 26638 88.0 510 2 1006 Y] 2) 0342
M135 WWN 266.8 880 Ig1o 21,1006 1798 2),084.2
M211 26715 95 lg75 21 3071 10 211503
M211 WHN 2675 965 lg75 23071 370 21,1503
602 2643 953 lgg5 213046 lgog 211792
MB02 WWR 2778 953 lag5 213712 lgng 212395
5ton:
WAl 073 960 lgs7 @3 lggo 21,4535
41 WWN 3125 960 lgs 7 2 5) lggn 25078
M54 070 980 lg3p 2) 5665 Igss 214401
M54 WeN 3135 98.0 lgz0 2] 6535 lgs5 215201
M54AL 2970 980 lgao 2) 5665 lgss 214401
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Table 3-12. Shipping dimensions and cube for cargo trucks (cont)

FM 55-15

Top of Top of
Site Racks Steering Wheel
Yehicle Length Width Height Cube Height Cube
Type {in} {in) {in} (cu f) {in) feufty
S-ton (cont):
M54A1 W 3135 98.0 lg3p 216535 lg5.5 215201
M54A1C 2078 985 lgzp 215617 lg55 214514
MS4ALC WWN 3145 985 lgp0 216493 1855 215328
M54A2 270 980 lg3p 2} 56656 Igs5 214401
M54A2 WWN 3135 98.0 lgzp 21 6535 lgs 5 215201
M54A20 2978 985 lgzp 215617 1g55 214514
MS4AZC WINN 314 985 lgzg 2] 6493 lg5 5 25328
M55 376.] 98.0 lgzg 219794 lgs 3 218194
M55 WwN 389.0 980 lgog 20473 lgs 3 218818
M55A1 3761 380 lgz3 219794 lg53 218194
MS5A1 WWN 3890 980 la28 20473 lgs 3 28318
5542 751 98.0 lgpg 219794 lg53 218194
M55A2 WHN 3830 980 lgog 220473 lgs3 218818
M328A1 3723 151 153 2678593 {18 @6
M656 2785 955 1378 22144 n {28
M655 WWN 2290 955 1323 21,368.2 e @2 8
M812 3985 1240 91390 939748 Y @
813 3040 980 lg33 21,608.1 lg5.1 2] 4844
M813 WWN 3195 980 lg33 21 6306 lg6.1 21,5601
MS13A1 3068 981 lg33 218250 1g6.] 214996
MB13A1 WWN 3223 98 lg33 21707 lgg1 215753
M814 378 98,0 lgzs 20034 lggs 2] 8362
M814 WWN 3954 98.0 loz5 20617 lggs 25806
821 WWN 3783 1143 161128 2673226 {1 e 12 8
M923 3131 975 lg3s 2] 6482 6.1 1521.1
W92 3131 975 1933 26482 8.1 15211
M925 WWN 3263 975 lgz3 217174 8.1 15852
M926 WWN 3263 975 lg33 17174 861 15852
Mg27 389 975 Y935 220522 506 19886
M528 WwN 4020 975 lgzs 221208 905 24550
Br?raa:lsporter 3723 1151 181153 2678593 (L8 ze
8-ton:
M520 3815 10856 1 25 1 3983 237 3569
H520 WWN 3815 1086 il @9 1 3983 2 33569
MB77 WOWN 3815 1086 {11} 25 1 3983 2 393569
877 WWN 3815 10856 {11y 2 5 1 3933 2373569
10-ton;
M125 WeN 3185 1140 100 223113 lg18 219289
M125A1 W 3185 1140 L1100 223113 ig18 29289
Mo7? 3963 9.0 ) ) 41030 42677
M977 W 3963 96.0 fl) (5} 41030 432677
M9ES WOWN 396.3 96.0 1) 5t 4030 42677
M935 WWN 3963 960 an Bl 4030 492677

Igr height over bows or tep of cab shield, use operational height of venicle histed in TB 5544,
Zryr shipping cube over side racks/baws and/or top of cab shield, use operational cutre of vehicle listed in TB 55-46-1.
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FM 55-15

Table 3-12. Shipping dimensions and cube for cargo trucks (cont)

RTop of hood is higher than steering wheel,

4Height and cube measured 1o top of cab.

5ee Top of Steering Wheel Column for cube.

6i-leighl and cube measured to top of bulkhead.

7Side racks stowed in cargo body are higher than steering wheel. See Top of Side Racks column for height.
85ep Top of Side Racks column for cube.

SCube capacity over materials-handling crane mounted in body.
10He'rght over spare tie.
1151e|3r}ng wheel is higher than side panels. See Top of Steering Wheel cplumn for height.

Table 3-13. Shipping dimensions and cube for dump trucks

Top of Top of
Steering Wheel Side Panels
Vehicle Length Width Height Cube Height Cube
Type fin) fin {in) fcu ft) fin} {cu tt)
2%ton:
47 2350 843 i B4 2 5315 4 6o343
M7 WN 2485 843 g 34 2515 4 boggp
M59 2371 958 {12 B4 2 5793 4610424
M59 WWN 2495 558 {12 B4 2 5793 4 61 0963
M215 2403 960 12 B4 2 8735 4 610480
M215 WWN 2403 960 12 B4 2 5785 4 810480
M34202 2603 956 (12 B4 25g3 461852
M34282 WWR 2730 956 1y B4 253 4.6) 2330
5-ton:
M51 2660 978 2 @4 T 4 61 3359
51 WWN 2815 978 12 B4 2 Sggp 4 64148
M51A1 266.0 9738 (12 @4 2 5438 4 613369
M51A1 WWN 2815 978 1z B4 2 5358 4614148
H5142 2660 978 02 R4 2 5333 463369
M5142 WWN 28L5 978 12 B4 2 838 4 614148
M817 2733 980 (L3 B4 2 59) 4614105
M817 WN 2883 98.0 12 B4 2 5919 464879
M929 2730 975 12 34 2 Sqng 4 61 3055
M930 WIN 2885 975 12 34 2 Bgng 4 614748
20+ton:
F070 3128 102.1 @ B4 251950 4623102
We17 806 980 @ R4 21410 428026

Lgide panefs stowed in cargo body are higher than steering wheel, See Top of Side Panels column for height.

2Fyy height over bows or top of cab shield, use operational height of vehicle listed in TB 55-46-1.

3gee Top of Side Panels column for cube.

dfor shipping cube over side racks/bows and/or top of cab shield, use operational cube of vehicle listed in T8 55-46-1.
5Height of cab shield stowed in dump body,

6 Cube with cab shield stowed in dump body.
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Table 3-14, Shipping dimensions and cube for cargo trailers

Top of Fop of
Side Racks Side Panels
Yehicla Length Width Height Cube Height Cube
Type {in} {in} {in} fufy fini fou ft}
Yaton:
M160 1075 563 NA NA Y425 21489
M416 1085 615 NA NA g 21699
Yeton:
M1 1470 735 lesp 2064 T 316
Mi01AL 1478 735 lesp 23064 lspp 23126
1\4-don:
104 1653 835 a3 26678 1563 24497
MIb4A) 1653 835 ig36 25678 1563 24407
M105 1660 830 g0 26638 550 23385
M105AL 1660 830 120 26538 Issp 2385
M105A2 1660 830 lgog 26538 l559 23385

L height ovar hows or top of cab shield, use operational height of vehicle Histed in T8 55-46-1.
kg shipping cube over side racks/bows and/or top of cab shield, use operational cube of vehicte kisted in TB 55-46-1,

Table 3-15. Shipping dimensions and cube for stake and
platform semitrailers

Top of Top of
Side Racks Cargo Floor
Yehicle Length Width Height Cube Height Cube
Type fint {in} fin fou fin} feufth
btom
M1ig 2810 958 1020 15898 544 NA
MI1BA2 2810 958 1820 1,580 54.0 NA
12-ton:
Mi27 455 97.3 1083 21069 605 NA
B127AL 3455 973 168.3 21069 605 N&
M127AIC 3483 986 1685 21432 605 NA
Mi2742C 35158 97.8 107.8 21446 598 NA
22Vaton:
wMa7 3580 960 1038 20486 550 NA
344on:
Ma72 4895 964 1861 218853 880 NA
37241 4855 96.0 1061 2.885.3 580 NA
MB72A2 489.5 9650 166.1 28853 480 NA
M&72A3 4885 968 166.1 28853 580 NA
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Table 3-16. Shipping dimensions and cube for
van semitrailers

Top of Van
Yehicle Length Width Height Cube
Type {in) (in} {in) feu ft)
Bton:
M1 2155 98.0 1338 20505
M113A1 2755 98.0 1338 20805
M146 2760 96.0 1290 18180
12-ton:
M128 M3 9.8 138.1 26828
M128A1 3455 9%8 140.0 27064
M128A1C 485 983 1425 28332
M128A2C 3463 583 1453 28624

Table 3-17. Shipping dimensions and cube
for cargo carriers

Height
Top of Side Shipping
Vehicle Length Panels Cube
Type fin} {in fcu ft)
1ton:
M116 1880 633 e
tom
M543 2320 1768 21,0311

Lgge height over bows or top of cab shield, use operational height of vehicle

listed in TB 55-46-1.

For shipping cube over side racks/bows and/or top of cab shield, use operational

cube of vehicle listed in T8 55-45-1,

PLANNING STATISTICS

[Tables 3-18 and 3-19 include average vehicle
stopping distances, unit capabilities, and
pa _Iolad capacities for prime movers and towed
vehicles.

See|Table 3-13 for average values to use to
determing safe vehicle gaps at various speeds
on average, hard-surfaced roads. Since well-
trained drivers can reduce the distance travel-
ed during the perception and reaction periods,
the planner should consider the physical condi-
tion and training of drivers for a particular
operation. Keep in mind that rain, snow, or ice

3-90

present special conditions. Braking distances
are based on the assumption that vehicles are
loaded and have good brakes, tires, and trac-
tion. The average values in have
been determined from the standpoint of safety
only; the tactical situation may require larger
or smaller gaps. In the absence of definite In-
formation, the rule of thumb method may be
used for certain speeds to determine the gap
between vehicles in a convoy: speedometer
reading (MPH) X 2 = gap in yards (or
speedometer reading (KPH) X 1.2 = gap in

meters). Use this method only for speeds
marked with an asterisk in Table 3-18.
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FM 55-15
Table 3-18. Average vehicle stopping distances
Average Distance
Speed Perception Reaction Braking Total!
WP PHI e o m L) Mo m ® o
Passenger vehicles:
2 22 23 2 67 22 67 % 76 69 210
25* 403 87 28 85 8 85 35 10.7 Ll 277
30 483 440 33 100 EE! 100 48 146 114 346
3K 563 513 3 115 3% iLs o7 204 145 442
40 6d.4 587 44 134 44 134 90 274 178 54.2
45 724 66.0 50 153 50 153 17 357 217 663
50 805 734 55 168 55 168 148 452 258 788
55 885 §0.7 61 1886 61 186 185 §6.4 307 936
60 9.6 88.0 4 201 L1 201 228 696 360 1068
65 1046 954 72 218 72 218 278 839 419 1277
70 1126 102.7 n 235 77 235 332 1025 486 1495
Single-unit vehicles [gross weight less than 10,000 pounds):
20 22 203 22 6.7 22 6.7 30 92 74 226
25" 403 K7 28 85 28 85 42 128 98 298
kiig 433 440 33 100 3 10.0 58 177 124 377
3% 56.3 513 39 119 39 119 80 244 158 48.2
4 tdd 547 44 134 44 134 106 314 194 582
45 724 66.0 50 153 50 153 138 421 238 3
50 805 134 55 168 55 163 in 54.0 287 816
&b 885 BO.7 b1 186 bl 18b 222 875 344 107
60 96.6 830 66 201 66 2011 213 833 405 1235
Single-unit, two-axle vehicles (gross weight 10,000 pounds or maorej:
ity 322 293 22 67 22 67 40 122 84 256
5 403 3.7 28 a5 28 85 64 19.5 120 365
30 4813 40 KK| 100 KL 100 92 280 158 430
35 563 513 3 113 39 119 126 384 204 62.2
40 544 58.7 44 134 44 13.4 165 803 263 711
a5 724 660 &0 153 50 i53 208 834 308 940
50 805 734 55 168 55 168 258 181 366 1117
55 B85 807 61 186 6l 186 310 945 432 1317
50 96.5 880 66 201 66 20,1 an 1135 504 153.7
Single-unit, multia¢le vehicles and combination vehicle? (gross weight 10,000 pounds or more)
ity 322 283 2 67 22 57 50 152 94 287
pL] 403 36.7 28 85 28 85 80 244 136 41,4
30 483 440 33 100 3 100 115 3.1 181 §5.1
35 563 513 39 118 39 118 157 4749 235 717
40 64.4 587 44 134 4 134 205 625 293 29.3
35 724 66.0 50 153 50 153 260 793 360 194
50 B0 734 55 168 55 168 320 476 430 1312
55 BB.S5 BO.7 61 186 6] 186 388 1183 510 1555
50 9.5 330 66 201 66 201 465 1418 597 1821

Uadd 30 feet or S meters 1o each total stopping distance shown to determine actual gap to use between vehicles.

T VS PR Y
“Does not include buses. Refer to section with

ractor trucks, semitrailers, and trailers.
‘Rule of thumb method may be used at this speed.

Lo o ailas maissaaedimn b

weights and axies corresponding 1o biises.
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Table 3-19. Motor transport units capabilities on surfaced roads

Pieges Planning Local Hauls Line-Hauls
Pigtes Aval Figure Tiigs Capacity Trips Capatity
Unit TOE Equipment At [75%) hnd Unt Per Day Par Day Per Day Per Day
Light truck S517H510 24T cargn truck Ll 4 4 STONs 4 720 ST0Ms or 2 360 STOMs o
company 2 shifts] of 20 par’ 3500 pax 1,400 pax
(16 pavveh)
55-17H520 5T cango truck &0 $ 6 STOMs or 4 1,080 STONs or ? 540 STONs or
{2 shitts) 20 par’ 3600 pax 1,620 pax
118 may fankh
|10 AR
5517H53 AT cargn froch 60 5 4 5TONs 2 360 STONs or l 180 STONs
{1 shlty e 20 pax” 1,800 pax or 720 pax
{6 pan/vehj
5517H540 5.7 cargo truck 80 5 6 STONs or ? 540 STONs o | 270 STONs or
{1 st 20 pas’ 1,800 pax 810 pax
{18 paxfveh)
Medum truck 55-18H610 5T tractor [(M915) 60 45 HA HA L] NA NA
company 34T semitrater 120 w 228T0Ns or 4 3960STONs or 2 L3805TONs or
{container/ 2004 360 204 18t
carge) containers or contaimers or containers gr
o 35 par™ 6,300 par 3,150 pax
12TS4F 120 % 12 §TONs or 4 2,160 8TONs i 100 TN
semitrailer ¥ pax™ §,000 pax 4,500 pax
{POL) 85-18H620 5.1 tractor (W915) 2] 45 5,000 gal 4 900,000 gal 2 450,000 pal
w/5,000-gal huel
[tk semitriler
{Retrigerator) 54-18H630 5T tractor (MG15} ] 5 6 5TONs 4 1,080 STONs ? 54 STONs
wiTVeton
refngerator
semitrailer
Mediom truck 55181410 14T tractor {MS15) 0 % WA N WA KA NA
Comparty 34T semitrader 120 L] 2204t & 36020 2 LB
foortainer/ comainers o coniers of COntHNYS of
i?ﬁ“ 22 5T0Ns 3,960 STONs 1,980 STONs
LGl gencargo o FEN Cargn oF fn (ago o
50 pax” 9,000 pax 4,500 pax
{POL) 5518411 Cotapsibie fabnc 60 45 4750 gl 4 55,000 gl 2 427,500 gl
water tavk, 4,750-g8
Command 55-19H210 YT truck (M1009) L) n YA STON o ¢ 45 STONs oc 1 224 5T0Ns
transport 2 pax 120 pax
Lompa
1¥eT truck (W10C8) il i3 1A STONs or 2 31V 5TOMs or ] 18%4 STONs or
§ pax 27 pax 135 pax
{Command 519K YT truck (W08} it 74 ¥A§T0Hor i 33 §T08s or 1 1614 STONs or
transpart 2 pax & pax 44 pan
Compary, 14T truck W1008) 3 2 1% STOMs o 2 S5STONsor I 2%STOMsor
horne coms 9 par o pax 198 pax
Command 55195310 YT truck {M1009) £ ki ¥ STON or ? 45 5TONs or | 22% STONs ot
transport 2par 120 pax 60 pax
Company 14T truck [W100S} il 15 14 STONs or 7% STONs I IBASTONs ot
9 pay M pas 135 pax
Command 554530 Yol thick (M1505) & 15 ASTIONor ? 22 STOMe o 1 11% STONs or
rangport 2 par 60 pax 30 pax
Company. 14T truck (HMMWY) A 15 114 STONs or 37 STONs o | 1834 STONs o
aorborme £oms 9par Moa 15
Medum troch, 55-23H10 5T traclor 80 45 WA Ik NA HA HA
company
{contamért 20 semitraiker 1% Y 15510 or § 2700 STONs or 2 1,350 70
cargo. 20-tool] | 3t 180 304
Lontaner conl:mrs
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FM 55-15
Table 3-19. Motor transport units capabilities on surfaced roads (cont)
Pieces Planning Lacal Hauls Line-Hauls
Fieces Aval Figure Trips Capaity Trips Capacity
Unit T0E Etuipment Auth {75% And Unit !’g{ Day Per Day Per Day Per Day
55230411 Collapsibie fabric 5 4 3,000 gal 4 540,000 gal 2 270,000 gal
water tank, 3,000-gal
Cargo camier 55.27H510 £ tracked carge 4 36 6 STONs 4 BEASTONs 2 432 STONs
ftracked) camer
(POL) 55-27H511 &7 tracked cango 48 36 1,20 gat 4 172,800 gal 2 86400 gal
camigr, w/ puntp and
tank unit
Heawy truch §5.28H510 Truck tractor [M311) b 18 Ltankor 4 T2 tanks of 2 36 tanks or
company i@ shifts) HET, wib0-T iow-bed 40 5T 2880 STONs 1,440 $TONs
semilrailer gen cargo 8N carge gen cargo
SE-28H5} Truck tracior (M911), A 18 1 tank or 2 35 tanks or i 18 tanks ot
L shif}) HET, wib0-T low-bed 40 STONs 1,440 STONs T30 §TOMNs
semitrailer fen cargo gen cargo EE&N Cargo
Light-medium 556MH7 5T carga lnuck &0 45 6 STONs o 4 1,080 5TONs o 2 540 5TONs or
truck company Do’ 3,600 pax 1,620 pax
{18 paxfvah)
5T truck traclor 10 7 HA ! A HA NA
[MB18)
AT P 14 | contaiver 4 28 containers ? 14 containers
semitrailer or 15 STONs or 420 STONs or 210 STONs
o 39 pax™ o7 980 pat of 430 pai
(18 pax/veh)
Light-medium 55614 5T tractor (MB18) 0 } 4 N BA WA BA
TRiCK company pr{lA| i) 14 1204 4 B ] 4
semitrailer container or containers or containers of
15 8TONs or 420 5TONs o 210 STONs or
36 pax” 980 pax 450 pan
18 paxtven)
5T cargo huck 5t kH 6 STONs or 4 868 STONs or 2 444 STONs or
] 2060 pax 1487 pax
Transporiation 55630 5 cargo truck 18 13 B3TONS or H 156 STONs or 1 TBSTONs or
mator ransport 2 520 pax 260 pax
cofvaty,aF 134T cargo 18 B 180N T %S 1 18%3T0N
assault diasion ;
{railer
57 tracior (M8 18} ] ] 1 container 2 12 containers 1 f containers
w22V T semirailer or 15 STORS ar 30 STORs or or 15 STOHs or
o or 35 pax” 70 pax 35 pax
57 tractor (W18} H 6 12 ST or 2 144 STONs or l 72 STONs or
w21 54P 50 pax £00 par 300 pas
semilrailer {127}
107 tractor wf 2 1 25 $TONs H 50 STONs 1 25 STONs
25T lowbed
semitrailes
5T tractor w/ 10 7 5,000 gal 2 70,000 gal 1 35,000 gal
5,000-gal fuel fank
semitrailer
5T cargs track 2 | 1,800 gal 2 3,500 gal 1 1,800 gal
witank and pump
unit w134
cargo trailer wf
Yk urst
Transpartation 55-84H(0 5T tractor w/ k) % 5,000 gal 2 250,000 gal i 125,000 gal
mator bransport 5,000-gal fuel fank
Comay, semitraller
inartry 5T traclor 10 7 N NN N WA
division
[mecharized) .
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Table 3-19. Motor transport units capabilities on surfaced roads (cont)

Piecss Planning Lotal Hauls Ling-Hauts
Pigees Aval Figure Trigs Capacity Trips Capacity
Unit 10 Equipment Auth {75%) And Unit Per Day Per Day Per Day Par Day
58-84H0 13T S&P bl 15 12 STOMs or H 254 STONs or | 127 STONs or
{eont} semitrailer 50 pas™ 1,500 pax 750 pax
of
2T il 15 1204t ? 14204 1 70k
semitrailer container or tontainers or cantainers of
15 STOMs or 210 5TONs or 105 $TOMs of
35 pax™ 1,050 pax 525 pax
5T carga truck wf & 4 1500 gal ? 144,000 gal | 7.200 gal
tank and pump unit
wi1VeT cargn
{railer witank unit
5T cargo truck & 45 5 STONs or 2 450 STONs or 1 225 STONs ar
20 pay’ 1,800 pax %) pax
Transporiation 558THD 57 cargo truck &0 4 58T0Ns or 2 450 §TONs o 1 235 STONs or
motor transport 20 par' 1800 pax WK pax
Campany 5T tractor 10 7
127 54P 2 15 12 STONs o 2 168 STONs o 1 &4 STONs or
semilratler 0 pax™ 1,500 pax 750 pax
of
2% bl 15 { 204 2 14 204t 1 7 At
semitrailer tortaner or containgrs or containers or
15 STONs ar 210 STONs o 105 8TONs or
35 par” 1050 par 525 pax
5T tractor w/ # % 5,000 gal ? 250,000 gal | 125,000 gal
50002l fuek tank
semilrailer
5T cargo truck ] 4 1800 gl 2 144,000 gal l 120 gal
w/pump and tank unit
ad 14T carge
[railer witank Lnit
Transportahan 558704 5T carga truck 3% ) & STOMs or 4 548 STONs or 2 324 STOMs or
motor iransport 20 pa™ 2,160 pax 864 pax
campary, heavy (16 paiveh)
dvision 5T ractor KE] ) NA NA NA NA N
247 b 49 1204t 4 6 At 2 48 Nt
semitrailee container or containgrs or containets o
15 STONs ar 1,440 STONs or 120 STONs or
35 par™ 6,860 pax 3430 pax
HET tractor wf b1} 18 1 tank or 4 12 tanks o ! 36 tanks or
transporter 4 8TOMs : 2,880 STONs 1,440 STONs
Ben Cargo gen Cargo N cargo
Tramsporiation 55-88H0 5T cargo tnick &0 45 6 STOMs 2 540 STONs or 1 260 STONs or
motor transport 20 pay' 1,800 pax 720 pax
compary, {16 pax/veh)
fartry 5-T tractor (W818) 16 12 5,000 gal ? 120,000 gal l 60,000 gal
w5, 000-gal fuel tank
semilrailee
STractor 10 7 A A NA o HA
2227 semitraiier X 15 1 204 2 14 204t 1 7204
container or tontainers or containgrs o7
15 STONs or 210 STOMs or 105 $TONs of
or 35 pax™ 4% pax 245 pax
12-78&P X 15 12 STORs o 2 168 STONs or 1 84 STONs or
semitrailer (W127) 50 pax™ 700 pax 350 pax
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Table 3-19. Motor transport units capabilities on surfaced roads (cont)
Pinces Fianning Local Hauls Ling-Hagls
Pieges Aval Figure Trips Capacity Trips Capacity
Unit TOE Equipment Auth {15%) And Unit Per Day Per Day Par Day Pur Dy
B5-88H0 5T cangs tnick wf 5 3 1,800 gal 2 10,800 gal l SA400 gal
feom) pump and tank unit w/
1% cargo
traitar witank unit
Trensportation 55.88)8 5T cargo fruck EK| k] & STOMs or 2 288 STONs or | 144 STONs o
motor transport 20 par' 960 pax 384 pax
company, {16 pax/vah
oty 5.7 tractor wf 8 § 1204 2 Lk 1 6Mk
dnision, 1A container or containars or contalners or
It semirafer 15 §TONs o 180 STONs or 80 §T0Ns ot
35 pax” 420 pax, 210 pax

"Racammended in amargencies only; n troop Seats provided.
“Rumbat of trips based on tactical employmant of und [short tumatound times). For ganeral troop mavemsnts, plan on four trips per day.

See Figure 3-35 for illustrations of Army
motor transport vehicles.

TRUCK, UTILITY, 1/4TON, M161A2

TRUCK, UTILITY, 4X4, 3/4-TON, M1009{CUCV]

Ml
-
N f‘

TRUCK, UTILITY, 1/2.TON, M274 (MULE)

TRUCK, UTILITY-CARGO/TROOP CARRIER. 11/2-TON,

M1038 {HMMWV}

Figure 3-35. Army motor transport vehicles
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CARGO CARRIER, TRACKED, 6-TON, M548 TRUCK, 8X8, 10-TON. M377 (HEMTT)

Figure 3-35. Army molor iransport vehicles (cont) |
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TRUCK-TRACTOR, 6X6. 10-TON, w/DUAL REAR
WINCHES, M123E2

TRUCK-TRACTOR, BX6. M911, COMMERCIAL HEAVY TRUCK-TRACTOR, 8X8, 221/2-TON, M746, HEAVY
EQUIPMENT TRANSPORTER (HET!

EQUIPMENT TRANSPORTER (CHET}

iy

SEMITRAILER, STAKE, 12-TON, M127A2

SEMITRAILER, LOW-BED, M172A1

Figure 3-35. Army motor transport pehicles fcont)
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SEMITRAILER. FLATBED, BREAK-BULK/CONTAINER SEMITRAILER, 34-TON, DUAL-PURPOSE BREAK-
TRANSPORTER, 22 1/2-TON, M8 BULK/CONTAINER TRANSPORTER, M872

SEMITRAILER, LOW-BED, €0-TON. M747, HEAVY SEMITRAILER, FUEL TANK, 5,000-GALLON, M131A4C
EQUIPMENT TRANSPORTER (HET)

T

SEMITRAILER, REFRIGERATOR VAN, 7-TON, M349A4

Figure 3-35. Army motor transport vehicies (cont)
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Section I. ORGANIZATION AND OPERATIONS

RAILWAY UNITS

The term “transportation railway service”
(TRS) applies to railway units assigned or at-
tached to the major transportation organiza-
tion, normally a transportation command.
Composed of supervisory, operating, and
maintenance units, the TRS operates trains,
maintains rail lines of communication, and per-
forms direct support and general support
maintenance on locomotives and rolling stock.

Depending on the extent of the operation, any
TRS supervisory unit may perform staff and
planning functions and serve as the highest
erclzhelon of the military railway service in a
theater.

A breakdown of the railway units according
to TOE, mission, assignment, and capability is
outlined in| Table 4-1. For a detailed discussion
of these units, see FM 55-20.
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Table 4-1. Tables of organization and equipment—railway unils

4-2

MISSION/ASSIGNMENT/CAPABILITY

UNIT TOE
Headqguarters and headgquarters company, 55-201H
transportation railway brigade
Headguarters and headguartars company, 65-202H
transportation railway group
Headquarters and headquarters 55-226H
company, transportation railway battation
Transportation railway 55.227H

enginearing company

MISSION: To command and provide
operational planning, supervision, coordina-
tinm ond rantenl nf franenartatinn raiheray
RILFIN; CIRAR ALIRNIRTWAT W MO JRWVI ARGV Taarvral Y

group or facility activities in the US and
foreign nations,

ASSIGNMENT: To a theater army.
Normally attached to a transportation com-
mand.

CAPABILITY: At level 1, this unit com-
mands and supervises up ta eight transpor-
tation railway groups as well as —

* Provides planning for command and
staff.

* Supervises railway facility operations of
US or foreign nations,

* Supervisas and assists in administrative
and supply matters,

*« Plans for and supervises security of all
buildings, structures, equipment, and in-
transit (by raill supplias,

¢ Providas technical control over train

maovemante terminal nnnrnhnnu

railway
movemenis, efmmnar oporanor

railway
shope and enginehouses, car dlstrlbution,
track and structure maintenance, and
motive power allocation.

* Allocates maintanance of way supplias
and aquipmant.
MISSION: To command, administer, and
supervisa the oparation of railway bat-
talions and attached supporting units.

ASSIGNMENT: To a theater army.
Normally attached to a transportation
railway brigade but may operate directly
under a transpartation command.

CAPABILITY: This unit commands and
supervises three to eight transportation
railway battalions and attached supporting
units as reaguired,

g2 requ

MISSION: To command, administer, and
suparvise the operation of railway and
attarhed sunnarting units af tha transnorta-
attached supporting units of the transporta
tion railway battalion.

ASSIGNMENT: Organic to a transportation

railway battalion

CAPABILITY: This unit—
* Provides command, staff planning, ad-

imictratinn  cantral and conarvicinn nf 3
MINISITENSn, ORIV, and supannswen o a
I

railway battalion and its assigned and
attached units.

» Dispatches all trains.
* Supervises on-line operations.

* Operatas the railway station and signal
towers within its rasponsihility,

tow L= Meagnzsl

* Operates two dining facilities to sup-
port all elemaents of the battalion,

MISSION: To maintain  and repair
railway track, bridges, and buildings within
a railway division.
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Table 4-1. Tables of erganization and equipment—railway units (cont}

UNIT TOE MISSION/ASSIGNMENT/CAPABILITY

ASSIGNMENT: Organic to a transportation
railway battalion.

CAPABILITY: At level 1, this unit parforms
maintenance, repair, and limited construc-
tion of track, bridges, buildings. and struc-
tures of a railway division approximately
90-150 miles {145-240 kilometers) long.

Transportation railway equipmant 55-228H MISSION: Ta inspect, service,
maintenance company and make running repairs on diesel-
electric locomotives and rolling stock.

ASSIGNMENT: QOrganic to a transportation
railway battalion,

CAPABILITY: Atlaval 1, this unit—

» Performs daily and annual running
repairs on 40 diesel-alectric locomotives.

* Parforms daily ruaning inspections on
approximately 800 railway cars.

¢ Performs limited repairs to railway-
peculiar tools and equipment within the
railway division.

* Provides wreck train support to the
railway division.

Transportation train-operating 55-229H MISSION: To operate railway
company lagcomotives and trains.

ASSIGNMENT: To a transportation com-
mand. Normally attached to a transporta-
tion railway battalion. May opserate
separately under supervision of the ap-
propriate transportation element.

CAPABILITY: At full strength, this unit pro-
vides 50 train crews daily for road or ter-
minal operations, including switching,
classifying, and making up traing for the

road.
Transportation electric power 55-217H MISSION: To maintain and repair
transmission company electric power transmission facilities for

alactrified railway operations,

ASSIGNMENT: To a transportation com-
mand. Normally attached to a transporta-
tion railway battalion.

CAPABILITY: Atlevel 1 this unit—

* Maintains and repairs electric power
transmission facilities, including power
substations and catenary, for a system of
200 miles (320 kilometers} of slectrified
railway comprising main lines, passing
tracks, yard tracks, and sidings.

* Operates power substations on a
24-hour basis.

Diesel-electric locomotive 55-247H MISSION: To perform gensral support
rapair company maintenance on diesel-electric locomotives
and railway cranes.
ASSIGNMENT: To a transportation com-
mand, theater army. Normally attached to a
transportation railway group,

4-3
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Table 4-1. Tables of organization and equipment—railway units {cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation railway car
repoir company {ganeral support}

Transportation railway service teams:

EA, enilway
station team

EB. railway

tarminal detachmen

9

EC, railwey
saction crow

55-248H

55-820H

CAPABILITY: Atlevel this unit—

¢ Provides the following annual man-
hours of productive maintenance:
- Air brake repair— 13,320
- Diesel engine repair— 146,520
- Diesei-glactric engine repair — 109,85
- Welding — 3,230
+ Provides internal Class X  supply;

however, does not provide supply to sup-

ported units.

* Providas technical assistence and
maintenance support 1eams to UsSer units on
an exception basis for specific items of
equipment. These are items which require
GS maintenance but because of opera-
tions, cannot be luauuy svacuatsd tc a GS
maintenance shop.

* Provides GS maintenance for repair and
return of diessl-electric locomotives and
railway-crane-paculiar stocks to the Army
systam.

MISSION: To perform general support
maintenance on railway equipment.

ASSIGNMENT: To a transportation com-
mand, theatar army. Normally attached to a
transportation railway group.

CAPABILITY: Atleval 1, on a 24-hour basis,

the unit—

* Provides the following annual man-
hours of productive maintenance:
- Air brake repair—13,320
- Fabric repair—13,320
- Electrical repair—&,660
- Machining —29,970

- Rallway car ropair—269,740

- Metal work (blacksmithing) —59,84%

* Provides GS maintenance to support
approximately 2,500 railway cars, including
stripping. fabricating, milling, assembling,
eracting, and painting.

* Receives, stores, and issues 8,000 line
items of railway supplies and rapair parts
per month to support four to six railway
hattalions.

ASSIGNMENT: To a trensportation
battalion or comparable unit.

MISSHON: To operate ah on-line railway
station.
CAPABILITY: This unit operates a raifway
station.

MISSION: To operata a railway terminal on
a 24-hour basis.

CAPABILITY: This unit operstes a railway
terminal with a capacity of ten trains par
day.

MISSION: To perform railway maintenance
of way.
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Tabie 4-1. Tables of organization and equipment—railivay units (cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

ED, diesel-electric Incomotive maintenance
crew (direct suppart)

EE, railway car repair crew
idirect support)

EF. railway-yard-operating detachment

EG, bridge and building maintenance
detachment {diract support)

EH, raitway-trairi-operating section

E), railway workshop mobile detachment
{direct support)

CAPABILITY: This unit maintains approxi-

mataly 15 o A tromk oeiloe tranka
miawlsry i MF LT ATELACTINDS ouna,

roadbeds, switches, and miscellanesous
railway facilities).

MISSION: To perform DS maintenance on
diasel-alectric locomotives.
CAPABILITY: This unit performs D$
maintenance on approximately seven
dinsel-elactric locomotivas per year. The
unit provides the following annual
man-hours of maintsnance:
* Ajr brake repair—3.330

¢ Elactric component repair—3,330
s A !

MISSION: To inspect and maintain railway
cars at distant points from fixed facilitias,
CAPABILITY: This unit inspects and per-
forms DS maintenance .on approximataly
400 railway cars par year. Tha unit provides
the following annual man-hours of
maintenance;

* Aijr brake rapair—9,930

* Metal working —6.660
* Railway car repair—19,980

MISSION: To operate a rail yard.
CAPABILITY: This unit—

* Qperates a railroad yard on a8 24-hour
basis when yard train crews are provided
and when not more than two recelving and
classification yards. including humps, are to

ha anaratad
2€ gperaieg.

* Inspects and makes running repairs on
rolling stock crossing the yard.

s inspacts and, if necessary, adjusis or
secures loads on cars passing through the
yard.

MISSION: To maintain railway bridges and
buildings.

CAPABILITY: This unit maintaind bridges
and buildings along 45 to 75 track-miles,

MISSION: To operate trains.
CAPABILITY: This unit—

* (perates two traing in either road or
switching service, on a 24-hour basis.

* When augmented by six additional
brakemen (taam EK). oparatas two trains in
switching service on a 24-hour basis.

MISSICN: To perform DS maintenance of
diasel-elactric lacomotives and rolling stack
in areas with inadequats or no atatic
facilities.

CAPABILITY: This unit performs inapaction

,and DS maintenance on 20 diesel-alectric
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Table 4-1. Tables of organization and equipment—railway units fcont)

UNIT

MISSION/ASSIGNMENT/CAPABILITY

EJ. railway maintenance of way crew

EK. railway-train-operating section

locamotives and 100 railway cars. The unit
provides the following annual man-hours of
maintenance:

* Air brake repair—B,660

» Electrical repair— 3.330

e Electrical component repairs—19.980

* Nonelectric component repairs — 19,980

PY e oy ]

+ fachining — 16,650
« Metal working —3,330
* Railway car repair— 13,330

MISSION: To perform maintenance of way
functions.

CAPABILITY: This unit maintains approxi-
mately 40 track-miles lincluding track,
bridges, buildings, railway signals, and
cemmunications lines| in a large terminal
area.

MISSION: To augmeant railway-
train-oparating section [team EH) when it is
required to operate two trains in switching
sarvice on a 24-hour basis.

CAPABILITY: Provides the brakemen

necessary to aperate two 1rgins in switching
sarvice.

4-6
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ADMINISTRATION
Phases of Operation

There are three phases of military railway
operation:

* Phase I, which is conducted exclusively by
military railway personnel.

» Phase Il, during which railway lines are
operated and maintained _b?; military railway
personnel augmented with and assisted by
ocal civilian railway personnel.

FM 55-15

 Phase Ill, which is begun as soon as local
conditions permit. Under this arrangement,
local national civilian railway personnel
operate and maintain railway lines under the

irection and supervision of the highest
military railway echelon in the theater. This ar-
rangement releases railway unit personnel for
other duties.

Standing Operating Procedures

See Figures 4-1 and 4-2|for sample SOP for-
mats for rail movements and the transporta-
tion railway service respectively.

r

{Classification)

STANDING OPERATING PROCEDURE

1. GENERAL. Policies and factors invoived in selecting and carrying out raif movements.
2. SUPPLY MOVEMENTS

a. Releases. Date required, procurement methods, formats, dissemination, action required.

b. Routing. Responsibilities and procedures.

¢. Diversions and reconsignments. Authority and initiating procedures for method used.

d. Records and reports. Responsibilities and methods for maintaining specific records; ap-
propriate references to reports.

3. TROOP MOVEMENTS

a. Current situation {for example, war, peace, partial or full mobilization, civil unrest).
b. Distance to be traveled.

¢. Origin and destination points,

d. Security requirements.

e, Tactical situation.

f. Types and amount of equipment available.

g. Priority.

{Classification)

Figure 4-1, Sample format lor rail mpvements S0P
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/_
{Classification)

STANDING OPERATING PROCEDURE
1. GENERAL

a. Rail transportation integration in the theater transportation net.
b. Operational control. :
c. Coordination with adiacent commands for rail use and support of operating units.

to support theater strategic plans.

ported.
3. ORGANIZATION. Available operating units, location, and operating limits.

equipment, as well as for freight, passenger, and special trains.
5. PLANNING

a. Long-Range.
{1) Responsibilities and procedures.
{2) Primary and alternate rail routes selection.
{3} Line capacity, troop equipment, and supply requirements.
{4} Rehabilitation and projected requirements.
{6} Communication and security requirements.
(6} Demolition plans.

k. Shori-Range.
{1) Current operational plans.
{2} Current rail-line capacity and requirements.
{3} Phases of operation.

facilities.
6. OPERATIONS

. Disseminating and implementing movement programs.
. Coordinating with the transportation movements officer,
. Setting priorities for rail equipment and its use.
. Preparing and compiling operational and situation reports.
. Ordering cars and documenting their use.
Scheduling special trains.
. Constructing and using railcar spanners.
. Loading, blocking, and bracing cars and inspecting loaded cars.

oW 0 Q0 re

maintaining military and utility raitway facilities and equipment.

supplies; requirements and priorities for major items, including locomotives and rolling stock.

Figure 4-2. Sample format for transportation railtay servicea SOP
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d. Coordination of the theater rail plan for selection, rehabilitation, and operation of rail lines

2. MISSION. Rail net and facilities operated; terminals, installations, and commands sup-

4. FUNCTIONS. Responsibilities for operation and maintenance of militery raitways and

(4} Selection and rehabilitation of new or additional railheads, yards, and installation

7. MAINTENANCE. Responsibifities, procedures, Inspections, reports, and standards for

8. SUPPLY. Responsibilities and procedures for requisitioning, stocking, distributing, main-
taining levels of, disposing of excess, and accounting for railway operating and maintenance
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9. INTELLIGENCE AND RECONNAISSANCE. Responsibifities and procedures for collecting,
processing, disseminating, and using intelligence.

10. SECURITY. Procedures, responsibilities, and coordination of security requirements for
trains and rail line-of-communication facilities, defense and demolition plans, and supplies en

raute by rail.

11. RECORDS AND REPORTS. Responsibilities and procedures for records and reports of
railway operations, situation, personnel status, equipment maintenance and inspection, equip-

ment status, and project status.

12. TRAINING. Responsibility for conducting unit and technical training.

(Classification)

FM 55-15

Figure 4-2. Sample format for transportation railiay service SOP (cont)

PLANNING

When planning the most effective use of a
railway system, you will need to consider—

e Line length.

 Roadbed and track condition.

 Track gage.

« Track type (single, double, or multiple).
« Rail weight.

« Ballast type and depth.

» Tie type (if wood, treated or untreated).
» Tie spacing.

» Axle load limitations (track and bridge).

« Line profile showing location and length
of ruling grade.

* Line alignment showing location and
length of minimum-radius curves.

 Location and description of bridges and
tunnels.

e Location and length of passing tracks.

 Location, type, and quantity of fuel
supply.

» Location, quantity, and quality of water
supply.

« Location and capacity of yards.

« Location and capacity of car repair
shops and enginehouses.

« Type and availability of motive power
(weight in working order, expected working
tractive effort, drawbar pull, and age).

» Type and availability of rolling stock
(capacity, dimensions, and age).

~« Climatic and prevailing weather condi-
tions.

* Diagrams showing minimum structure,
maximum unrestricted loading, and equipment
gages.

e Signal system (wire or radio re-
quirements and coordinating responsibilities).

« Dispatching facilities.
* Route junctions.

 Availability of new equipment and
repair parts.

e Local labor resources.

Since the direction of military suppl
movements is primarily forward, military rail-
line capacity estimates are g_ener_ally based on
net tonna%e moved in one direction. However,
since total capacity is based on train density,
the movements of trains in both directions
must be considered. When the railway net
under consideration includes several divisions
and branch lines, a separate estimate should be
made for each. The limiting factors to consider
when estimating rail-line payload capacity are

4-9
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power (locomotive) and resistance (rolling,
grade, curve, and weather). Use the following
planning formulas and factors in the order in
which they are listed.

Weight on Drivers

The weight on drivers of a locomotive is that
weight which is supported by the driving
(powered) wheels when they rest on a straight
and level track. Weight on drivers does not in-
clude any of the remaining portion of the
locomotive’s weight.

Weight on drivers is expressed in short tons
(STONSs). Different types and classes of
locomotives differ in weight. All locomotives
are constructed to specifications issued by the
purchaser, the using railroad, or the manufac-
turer. The weight on drivers of some common
Xpes of diesel-electric locomotives used by the

rmy is included here for ready reference. See
FM 55-20 for a complete breakdown of Army
locomotives’ characteristics.

. Weight on
Locomotive Type Drivers (STONs) HP

Multigage, O-6-6-0 120 1,600
Standard gage, 0-4-4-0 60 500
Tractive Effort

Tractive effort (TE) is the horizontal force
which a locomotive exerts if the wheels do not
slip. Expressed in pounds, TE measures a
locomotive’s potential power. The TE is sup
plied by the locomotive’s manufacturer. See
FM 55-20 for TEs of Army locomotives. When
TE data are not available, use the formulas
below to compute TE. Be sure to allow for the
locomotive’s age and condition.

Starting TE is the power that a locomotive
has available to move itself and its load from a
stopped position. Continuous TE is the effort
required to keep a train rolling after it has
started. As train momentum increases, needed
TE diminishes rapidly. In steam locomotives,
there is no difference between starting and con-
tinuous TE. A steam locomotive can generally
continue to pull what it can start. However, a
diesel-electric locomotive cannot continue to
exert the same force achieved in starting
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without damaging its power unit. The con-
tinuous TE of a diesel-electric locomotive is
about 50 percent of its starting TE.

Starting TE corresponds to the adhesion of
the driving wheels to the rails. If the TE ex-
pended exceeds this adhesion element, the
drivers will slip. Normally, the adhesion ele-
ment is 30 percent of the weight on drivers for
dry rails and 20 percent for wet rails—for an
average of 25 percent.

_ The estimated starting TE for a locomotive
:js,_ therefore, 25 percent of its weight on
rivers.

For an 80-ton (160,000-pound) locomotive on
drivers:

Starting TE = 25% X 160,000 Ib =
40,000 Ib

For a steam locomotive with starting TE of
40,000 pounds:

Continuous TE = Starting TE = 40,000 Ib

For a diesel-electric locomotive with starting
TE of 40,000 pounds:

Continuous TE = 50% X 40,000 Ib =
20,000 Ib

Drawbar Pull

Drawbar pull is the pulling ability of a
locomotive, less the effort needed to move the
locomotive. Tests have shown that 16 to 20
pounds of pull per ton are needed to start the
average locomotive or freight car on straight,
level track under favorable weather and
temperature conditions. A locomotive or car
having roller bearings will start with
somewhat less effort. For railway planning,
use 20 pounds per ton. Resistance drops after
equipment  starts rolling. However, to
establish pulling ability (drawbar pull)
available for starting and Pulling a train, sub-
tract 20 pounds per ton of locomotive weight
from the continuous TE of the locomotive. A
diesel-electric locomotive having a weight on
drivers of 80 tons and a continuous TE of
20,000 pounds has a drawbar pull of 18,400
pounds (20,000 pounds minus 1,600 pounds).

Maximum drawbar pull is exerted only at
very low speeds—up to about 10 MPH—after
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which it drops off sharply. To obtain drawbar
pull at given speeds, apply a speed factor to the
maximum drawbar pull. Remember that
speeds differ for different types of locomotives.

or one type of steam locomotive, drawbar pull
was found to diminish in inverse ratio to speed:
drawbar pull was 80 percent at 20 MPH,
50 percent at 50 MPH, and 20 percent at
80 MPH. Use this inverse ratio as a rule of
thumb for estimating drawbar pull of steam
locomotives at various speeds. Drawbar pull
diminishes more rapidly at higher speeds for
diesel-electric locomotives than for steam
locomotives.

Resistance Factors

Rolling resistance. ~ Rolling resistance in-
cludes the forces which act on a train in a direc-
tion parallel to the track and tend to hold or
retard the train’s movement. The components
of rolling resistance are friction between the
railneads and the wheel treads and flanges,
resistance due to undulation of track under a
moving train, internal friction of rolling stock,
and resistance in still air. There is no absolute
figure to use for rolling resistance. Experience
has led to safe average values for rolling
resistance in the theater of operations. These
values are:

Average Value Track Condition

5 Excellent
6 Good to fair
I Fair to poor
8 Poor

9-10 Very poor

Grade resistance. Grade resistance is
20 go)unds times the percent of grade (20 X %
grade).

Curve resistance. No entirely satisfactory
theoretical discussion of curve resistance has
been published. However, engineers in the
United States usually allow from 0.8 to
1 pound per degree of curve. Military railway
planning allows 0.8 pound per degree of curve.

Weather resistance. Weather is another fac-
tor in train resistance. Experience and tests
have proven that below-freezing temperatures
diminish the hauling power of locomotives.
Following are the effects of specific

FM 55-15

temperatures shown in percent of hauling
power loss:

Temperature Loss in Hauling Power
(F) (%)
Above +32 0
+31 to +16 5
+15 t0 0 10
-I to-I0 15
-1l to-20 20
-21 to-25 25
—-26 t0-30 30
-31 to-35 35
-36 to—40 40
-41 to-45 45
-46 to-50 50

Ordinarily, wet weather is regarded as local
and temporary. Disregard it in normal plan-
ning. However, in countries with extended wet
seasons, loss of tractive effort due to slippery
rails may prove serious if sanding is inade-
quate. The applicable reduction in TE is a mat-
ter of judgment. However, in general, TE will
(rle_t be less than 20 percent of weight on

rivers.

Gross Trailing Load

Gross trailing load (GTL) is the maximum
tonnage that a locomotive can move under
given conditions, such as curvature, grade, and
weather. Determine GTL by combining all of
the factors discussed in the preceding
garagraphs. Use this formula to calculate

TL:

DBP X W
RR + GR+CR

where GTL = gross trailingf load
DBP = drawbar pul
W= weather resistance
RR= rolling resistance
GR = grade resistance
CR = curve resistance

GTL =

When using two steam locomotives (either
double-heading them or having one pull and
the other push), find GTL by taking 90 percent
of the total GTL of both locomotives. The
90 percent figure is based on the difficulty in
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Ioerfectly coordinating the actions of two
ocomotive operators. However, when diesel-
electric locomotives are used in multiple-unit
operation, the GTL will be 100 percent of the
total GTL for both locomotives since they are
operated by one person from a single control.

Net Trainload

Net trainload (NTL) is the payload carried by
the train. NTL is the difference between gross
weight (total weight of cars under load) and
tare weight (total weight of cars empty). In
military railway planning:

NTL =50% X GTL

Train Density

Train density (TD) refers to the number of
trains that may be safely operated over a divi-
sion in each direction during a 24-hour period.
Work trains are not included when computin
TD. However, their blocking the main trac
can reduce the density of a rail division. Train
density may vary greatly over various divi-
sions due to—

Condition and length of the main line.
Number and location of passing tracks.
Yard and terminal facilities.

Train movement control facilities and pro-
cedures.

. Av_ailabiliti of train crews, motive power,
and rolling stock.

On a single-track line, passing tracks are nor-
mally 6 to 8 miles apart. Multiple tracks (three
or more) are generally considered double track
for planning purposes since it is often
necessary to remove a portion of the third and
fourth tracks to maintain the double-track line.

The capacity and turnover of cars and trains
operating in and out of terminal yards must be
considered, either from definite experience and
intelligence factors or by inference from other
related information.

Use the following formulas for reasonably
accurate estimates of freight TD for lines with
20 percent passenger trains.
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For a single-track operation, use this
formula:

o= (NT+1),24Xs

2 LD

where TD = train density
NT= number of passing tracks
1="constant (number of trains that
could be run if there were no
passing tracks)
2= constant to convert to one
direction
24 = (éon)stant (number of hours per
ay
average speed (FM 55-20)
length of division

S
LD

When determining the number of passing
tracks, do not include those less than 5 miles
apart. The passing tracks selected should be
uniformly spaced throughout the division.

Double-track operations must be fluid and
flexible. Therefore, the number of trains
operated should not exceed the number of
trains which could be cleared off either main
track at any given time in an emergency. Use
the factors given for single tracks to find
double-track TD (TD2):

24 XS
LD

If there is not enough information available
to evaluate the potential TD of a rail line, use a
TD of 10 for single track and 15 for double
track as a rule of thumb.

TD=(NT+I)X

Tonnage

Net division tonnage (NDT) is the payload
tonnage (in short tons) which can be moved
over a railway division (90 to 150 miles) each
day. NDT includes railway operating supplies,
which must be programed for movement the
same as the supplies of any other service. To
determine NDT, multiply the NTL by the TD
of the particular division. Compute NDT
separately for each division.

When calculating NDT, certain other factors
must be considered. For example, troop,
passenger, or hospital trains will replace an
equal number of tonnage (cars with loads)
freight trains. When the operation of such
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trains is expected, allowance in NDT estimates
is made by adjusting the TDs of the divisions
concerned.

End-delivery tonnage in military operations
Is that tonnage (in short tons) delivered at the
end of the railway line (railhead) each day. In
all rail movements, end-delivery tonnage is the
same as the NDT of the most restrictive divi-
sion.

EQUIPMENT REQUIREMENTS
Rolling Stock

Freight cars. Compute requirements
separately for operations between major sup
ply installations and areas on each line of
communication:

number ~ daily tonnage - turnaround y 1 19
of care " average tons per car time

Use these average planning factors for net
load per car:

Standa(r%%rsgad Gage Narrr%vn(gage

US equipment 20 15
Foreign equipment 10 15

Turnaround time is the estimated total
number of days required for a car to complete a
round-trip—the time from J)Iacement for
loading at point of origin to destination and
back. Allow 2 days at origin, 1 day at destina-
tion, and 2 days’ transit time for each division,
or major part of a division, which the cars must
cross. Use this method rather than an actual
hour basis to incorporate delays due to
terminal and way station switching as well as
to in-transit rehandling of trains. Dispatch
times required are:

Location or Type of Dispatch Time

Operation (Days)
At base of operation 2
Forward traffic 1 per division
Return traffic 1 per division
At railhead l

Tank cars. Compute tank car requirements
separately, based on bulk POL requirement
and turnaround time.
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Passenger cars. Passenger car requirements
vary, depending on policies for troop move-
ment, evacuation, and rest and recuperation.
Theater ﬁassenger car requirements are ful-
filled with local equipment.

Road locomotives. Use this formula to deter-
mine the number of road locomotives required
for operation over a given railway division:

locomotives = TD (RT +4TT X2 x 1.20

where TD = train density
RT = running time (length of
division divided by average
speed)
TT = terminal time (time for

servicing and  turning
locomotive)
24 = number of hours per day
2 = constant for two-way traffic
1.20 = constant allowing 20 percent

reserve

“RT + TT” (called the locomotive factor) is
the percent of time during a 24-hour period in
which a road locomotive is in use. The
locomotive factor provides for the pooled use
of motive power which may make one or more
trips per day over a short division. Estimates
of downtime at terminals are 8 hours for steam
locomotives and 3 hours for diesel-electric
locomotives.

Switch engines. The number of switch
engines required at a terminal is based on the
number of cars dispatched, received, or passed
through the terminal per day. As a reserve to
allow for maintenance and operational peaks,
add 20 percent to the total number of switch
engines required for the railway line.

Average Speed

For planning purposes, use the following
chart to estimate average speed values. Select
the most restrictive factor of the eight factors
shown. If the restrictive factor is not known,
use an average speed value of 8 MPH (13 KPH)
for single track and 10 MPH (16 KPH) for
double track. If the most restrictive factor af-
fects only a comparatively short distance (10
percent, or less) of the division, use the next
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higher average speed. If the average speed falls
below 6 MPH (10 KPH) because of the
gradient, reduce tonnage to increase speed. (A
2 percent reduction in gross tonnage increases
s?eed by 1 MPH.) If the ruling grade materi-
ally affects tonnage, consider using helper
service.

Average Speed
Single Track  Double Track

Restrictive Factors MPH KPH MPH KPH

Condition of Track

Exceptionally good 12 19.3 14 225
Good to fair 10 161 12 19.3

Fair to poor § 129 10 16.1
Poor 6 9.6 8 12.9
Grade (%)

1orless 12193 14 225
Itol5 10 161 12 193
15t025 8 129 10 16.1
25103 6 96 8 12.9

LOADING
Open-Top Cars

Military equipment loaded on DOD-owned
cars traveling on common carrier lines in
CONUS must meet the individual railroad’s
loading standards as well as those of the
Association of American Railroads (AAR).
This requirement also holds for military equip-
ment loaded on common carrier cars. Loads on
foreign railroads must meet the blockin? and
lashing standards of the country involved.
Standardization Agreements (STANAGS)
govern loading military equipment on NATO
rail lines. The AAR’s Rules Governing the
Loading of Department of Defense Material on
Open-Top Cars is on file at all ITOs in CONUS.
See TM 55-2200-001-12 for a detailed discus-
sion of loading standards.

Explosives and Other Hazardous Materials

Regulations. The US Code establishes DOT
authority and responsibilities for handling and
transgorting hazardous materials (Section
831-835, Title 18, Chapter 39). The regulations
are published in Parts 170-179, Title 49, Code
of Federal Regulations (Transportation), and
Bureau of Explosives Tariff 6000. The DOT is
responsible for regulating interstate shipment
and movement of all hazardous materials by
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rail, air, highway, and water through its major
operating agencies. These regulations outline
requirements for classifying, packaging, mark-
ing, labeling, and storing hazardous materials.
The regulations also ensure comparability of
materials and govern placarding containers
and vehicles carrying these materials. Title 49,
CFR 174, establishes requirements for haz-
ardous materials transported by rail. These
regulations cover minimum transportation
requirements only. DOD and DA may sup-
plement DOT requirements when needed.

For more specific regulations and guidance,
see:

» AR 55-355—for transportin? miIitarP/ ex-
plosives and hazardous materials by military
or commercial carriers within CONUS.
AR 55-355 requires compliance with all regula-
tions, including reporting accidents (according
to AR 385-40), maintaining records, tracing
shipments, completing SF 361 when required,
and ensuring cargo security. AR 55-355 lists
AAR loading rules for safe transportation.
This regulation also contains information on
placarding containers and vehicles.

» AR 385-40—for information on reporting
accidents.

o MIL-STD- 129 series—for guidance on
marking packages.

« Bureau of Explosives (AAR) pamphlets—
for loading and bracing methods. Title 49,
CFR 173-56, requires approval by the BOE
(AAR) of all loading, blocking, and bracing
methods used in rail shipment of unboxed ex-
plosive projectiles, torpedoes, mines, and
bombs exceeding 90 pounds. Only the military
Is authorized to ship palletized explosive pro-
jectiles of not less than 4 1/2 inches in diameter
without being boxed. See—

- Pamphlet 6—for carload and less-than-
carload shipments of explosives and other
dangerous articles.

- Pamphlet 6A—for carload and less-than-
carload shipments of loaded projectiles and
loaded bombs.

- Pamphlet 6C—for trailer and less-than-
trailer shipments of explosives and other
dangerous articles via trailer-on-flatcar (TOFC)
or container-on-flatcar (COFC).
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Methods of bracing and blocking other than
those given in these BOE pamphlets must be
submitted through military transportation
channels to the BOE for approval.

e TM 9-1300-206—for information on the
care, preservation, and destruction of ammuni-
tion. See also data on quantity-distance
standards for manufacturing, handling,
storing, and transporting mass-detonating
ammunition, explosives, and small arms am-
munition. This technical manual also includes
quantity-distance classes and tables for all
classes of ammunition and explosives.

» TM 55-602—for general guidance on
transporting special freight. This technical
manual identifies applicable directives and
regulations as well as agencies prescribing
transportation policies.

» Army Materiel Command publications—
for outloading drawings of ammunition,
missile systems, sFeciaI weapons, and other
hazardous materials.

Bracing and blocking. Use only sound lumber
free from cross grain, knots, knotholes, checks,
or splits, which impair the strength of the
material or interfere with proper nailing. Use
nails plentifully and in the proper places;
balanced nailing is important. All nails should
be long enough for necessary holdin? power
and ample penetration of car walls, floors, or
other bracing and blocking. To obtain the
greatest holding power, nails must be long
enough to penetrate, but not protrude through,
the timber holding the point of the nail. Nails
must not be so Iar%e that they cause splitting.
Place nails along the same grain in the wood.
Whenever possible, drive nails straight-not
toenailed. To prevent sparks, use brass or cop-
per hammers to nail braces around packages of
explosives.

Drive nails holding sidewall blocking into
the heavy uprights supporting the car lining.
Car lining is only three-quarters or seven-
eighths of an inch thick and has little holding
power for large nails.

Basic precautions. When loading packages in
a car, avoid lost space by J)ressmg each
palcka %I firmly toward the end of the car as it
Is loaded.
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Avoid high pressure on small areas. Use the
largest possible area of a package to resist
pressures. Nail beveled boards to the car floor
to cover defects in the floor or projecting pieces
of metal or nails. Cars with corrugated or
pressed metal unlined ends, as well as cars
with bowed ends, must be boarded up at the in-
side of the ends to the height of the load.

Avoid placing a large shipment in one end of
a car. Do not load a shipment exceeding
12,000 pounds in one end of a car unless other
frei?ht Is to be loaded to balance the other end.
Failure to observe this precaution may cause
the car to leave the track.

Never load or stow incompatible chemicals
or explosives together (49 CFR 170-1 79).

Never use—
¢ Cars with end doors.

e Cars with automobile loading devices
(unless the loading device is attached to the
roof of the car so that it cannot fall—applicable
to shipment of Class A explosives onlyg).

» Refrigerator cars (unless use is authorized
by the carrier or owner, ice bunkers are Pro-
tected by solid bracing, and nonfixed floor
racks are removed).

When loading in closed cars, secure the load
so that it does not come in contact with side
doors or roll and shift in transit.

When lift trucks move heavy loads in and
out of cars, a temporary steel plate or other
floor protection device of suitable size will pre-
vent the truck from breaking through the floor.
Place the load in the car so that there is no
more weight on one side than on the other.
Limit the load per truck to half the load limit
stenciled on the car. Cars should be loaded as
heavily as possible up to the load limit
stenciled on the car.

Material loaded between truck centers and
the ends of the car must not exceed 30 percent
of the stenciled load limit (15 percent each end)
when both ends are loaded and 10 percent
when only one end is loaded.

When loading, blocking, and bracing am-
munition for carload and less-than-carload
shipments, make sure ammunition containers
are tightly wedged in place at the time of
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loading. Bulkhead braces for partial layers
must be long enough to permit nailing to
upright braces behind car lining. Length will
vary, depending on weight of lading supported.
The filler strips nailed to the sides of the car
must be extended across the doorway. No
other doorway protection is required.

Dangerous-cargo placards. On loaded cars,
labels and placards are required for containers
and railcars carrying explosives and other
hazardous materials. See 49 CFR 172-174 for a
description of labels and placards and
FM 55-70 for a detailed discussion.

Empty tank cars and boxcars are often
placarded with notices warning of lingering
gases and fumes. These warning cards stress
that care must be used in switching the cars as
well as in unloading their contents.

Cargo Security

At origin. The shipper is responsible for the
security of carload freight until the car is
coupled to a locomotive or train for movement.
The shipper must be fully aware of this respon-
sibility.

Before loading, the shipper should inspect
the car thoroughly to ensure that it meets
security and serviceability requirements. Cars
with insecure doors or holes or damaged Blaces
in floors, roofs, or sides must be repaired before
they are used.

The shipper is also responsible for properly
loading and bracing the load and for closing
and sealing the car. Improperly stowed or
braced loads may be damaged in movement
and so invite pilfering (see TM 55-601).

Loading should conform to the standards
necessary for safe movement under existing
conditions. Seal closed cars containing sen-
sitive cargo—arms, ammunition, and ex-
plosives (AA&E)-with cable seal locks. If
these locks are not available, use a Number 5
steel wire twist or a wire cable of larger or
equivalent thickness, together with a ball-type,
serialized seal to secure door hasps. Shipping
papers furnished the carrier should specify
that flame or heat-producing tools will not be
used to remove sealing devices from AA&E
shipments. For nonsensitive shipments ﬁother
than AA&E), a ball-type, serialized seal will
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suffice. Cover shipments in open cars with

securely fastened tarpaulins. Fasten small

]lc}ems shipped on flatcars securely to the car
oor.

The shipper prepares an accurate list of con-
tents, prepares the wayhbill, and affixes
placards to the cars. The shipper also
transmits/mails an advance notice of AA&E
shipments to the consignee. After a car is
loaded, sealed, and documented, it should be
moved as quickly as possible.

At military installations, the originating
transportation officer and railway personnel
must inspect all open-top cars before move-
ment to ensure that they are loaded properly
and meet clearance requirements.

In transit. The appropriate commercial
railroad (in CONUS) and the TRS (in oversea
theaters) are responsible for the security of all
in-transit carload freight from the time the car
Is moved from its loading point until it reaches
its designated unloading point. The originat-
ing rail carrier or the TRS prepares all car
records, train documents, and other records re-
quired to speed movement and prevent loss of
cars en route. When operating conditions per-
mit, group the cars carrying pilferable freight
for economical use of guards. Give special
ha?fdling to mail or high-priority classified
traffic.

In CONUS, the appropriate Army head-
quarters provides train guards. In oversea
theaters, military police or other units as-
signed or attached to the TRS for security
duties provide train guards. These units also
guard cars and trains during movement in
railroad yards. Sensitive su%plies may be
guarded by personnel assigned to the car by
the loading agency. The yardmaster notifies
the dispatcher on receipt of cars with special
guards. The yardmaster also notes receipt on
the train consist, which is transmitted to yards
and terminals. This notification helps avoid
delays in transit and expedites placement at
the destination.

Guard crews check car seals and inspect
trains for security. They prepare a record, by
car number, of all guarded cars in trains and
note any deficiencies or incidents en route.



When a relief guard takes over, the crews make
a joint inspection and sign the record.

When a “bad-order” car containing sup-
plies subject to pilferage is “set out, ” a
member of the guard crew should remain with
the car until properly relieved. Guard crews
must be alert at all times, particularly when
the train is stopped or passing through tun-
nels, cuts, and villages at slow speed.

At destination. When carload freight is
placed at the designated depot, siding, or
track, the consignee then becomes responsible
for the shipment. Cars should be unloaded as
quickly as possible to lessen chances of
pilferage.

When removing wire seals from closed cars,
be careful not to break latches on the car doors.
Wire cutters are recommended for this pur-
POSe.

Do not use flame or heat-producing tools to
remove sealing devices from shipments of
arms, ammunition, or explosives.

CONSTRUCTION, MAINTENANCE,
AND SUPPLY

Construction Requirements

For planning purposes, a railroad division in-
cludes 100 principal route miles of main line
single or double track. The division includes
terminal operation and maintenance facilities,
fueling and watering facilities, and necessary
signaling equipment or interlocking facilities.

WWW.SURVIVALEBOOKS.COM
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Passing sidings on single-track lines,
crossovers on double-track lines, and stations
are located at intervals required by traffic.
Normally, there is at least one spur or siding
provided at each station.

The engineer service in the theater of opera-
tions is responsible for new rail construction
and large-scale rehabilitation. TRS
maintenance of way personnel, however, ma
be required to assist engineer personnel wit
rehabilitation.

See Table 4-2 for the materials and man-
hours required for new construction of one mile
of standard-gage (56 1/2-inch), single-track
railroad. See[Table 4-3 for expected rehabilita-
tion requirements for a 100-mile standard-

age, single-track division extending inland
rom a port. The table shows average per-
centage of demolition over the entire division.
For further information, see FM 5-35,
FM 55-20. and TM 5-370.

Maintenance Responsibilities

After railways are constructed and turned
over to it for operation, the TRS is reSﬁonsible
for minor railway maintenance in the com-
munications and combat zones to the forward
limit of traffic. See TM 55-204 for further
discussion of this subject.

The TRS is responsible for—

. Maintainingi the railway communications
circuits used exclusively for railway operation
and administration. (Responsibility becomes
effective when all circuits on the line have been
turned over to the TRS.)

Table 4-2. Material and man-hour requirements for railroad construction *

ITEM STONs MTONs MAN-HOURS

Grading {includes clearing averags wooded terrain} - - 5,000
Ballast delivered, average haul—5 miles {8.05 km} - 2,500
Tracklaying and surfacing - - 3,400
Bridging—70 linear feet (21.34 m) 128 m 3,200
Culvarts, 7 per mile—280 feet {85.34 m) 8 7 1,400
Ties— 2,900 218 300 -
Rail, 3¢-pound — ARA — A Saction il 45 -

115-pound — ARA —E Section 103 57 -
Fastening [based on 39-foot rail) {11.89 m) 33 10 -

Total

568 530 15,500

*Par 1 mile of standard-gage single track.
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 Operating railway block signals of in-
terlocking plants and centralized traffic con-
trol devices.

. Providin? ~unit  and intermediate
maintenance of signals and control devices.

« Installing, maintaining, and operating in-
ternal communications.

The TRS is normally divided into a number
of divisions for maintenance and operation.
Each division is assigned a railway battalion;
each battalion includes personnel from the
railway engineering company to perform
necessary maintenance of tracks and struc-
tures.

The battalion commander has overall respon-
sibility for railway maintenance, includin
maintenance procedures, instructions, an
work. The railway engineering company com-
mander is maintenance of way superintendent.
The superintendent is directly responsible for
inspecting and maintaining tracks and struc-
tures and for supervising all maintenance work
and procedures. Platoon and section leaders
supervise assigned maintenance operations.

Maintenance Categories

There are three categories of Army
maintenance: unit, intermediate, and depot.
They are discussed here as they apply to
locomotives and rolling stock.

Locomotives. Suitable in?j)ection pits and
facilities must be provided for inspection,
repair, and adjustment of locomotive parts.
Locomotives must be inspected periodically
and maintenance documented according to rail
technical manuals. See DA Pam 738-750 and
TM 55-203 for specific requirements.

Maintenance on locomotives is normally per-
formed in an enginehouse. Enginehouses are of
two general types: turnaround and
maintenance. The turnaround enginehouse is
small, equipped only for Performing minor
repairs and services usually requiring only
1 1/2 to 3 hours. The maintenance enginehouse
has facilities for making major as well as minor
repairs. Division locomotives are kept in good
operating condition and at maximum
availability. See FM 55-20 (for diesel-electric
locomotives) for a general reference covering
maintenance procedures at enginehouses.
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Unit maintenance. Unit maintenance of
locomotives  consists of duringb-operation
maintenance, inspection of visible moving
parts, lubrication, and repair/replacement of
parts which might otherwise interfere with ef-
ficient operation. The train-operating company
performs during-operation maintenance. The
engineman is responsible for the equipment he
operates. The fireman maintains proper water
level and steam pressure on steam
locomotives. The balance of unit maintenance
is the responsibility of the railway equipment
maintenance company.

Intermediate maintenance. The railway
equipment maintenance company and the
diesel-electric locomotive repair company per-
form intermediate maintenance. If repairs are
not too extensive, they are made and the
locomotive put back into service. The mobile
railway workshop supplements the railway
equipment maintenance company’s capability
and functions under direction of the railway
group headquarters. If repairs are beyond the
railway workshop’s capability, the unit makes
only those repairs required to move the
locomotive to a fixed installation for repair.

Depot maintenance. The diesel-electric
locomotive repair company performs limited
depot maintenance. The TRS has no units that
perform full depot maintenance. This category
of maintenance is beyond the capabilities of
the railway car repair company and diesel-
electric locomotive repair company and
requires evacuation to CONUS or to an
appropriate base or facility.

Rolling stock. Repair track installation (rip
tracks) is normally set up at main terminals.
Rip tracks are also located at other points of
the division, such as junction points or heavy
loading centers, to take care of repairs that
cannot be made at the loading installation and
to avoid moving the cars into the main ter-
minal. The master mechanic (railway equip-
ment maintenance company commander) is
responsible for the operation of the rip tracks.

Unit maintenance. The railway battalion’s
train maintenance sections and crews perform
unit maintenance (running repairs and inspec-
tion of rolling stock). Military or civilian car in-
spectors perform maintenance at the
originating terminals and at inspection points
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en route. Inspectors perform repairs required
for safe train operation.

Intermediate maintenance. The railway bat-
talion’s train maintenance sections and crews
and the railway car repair companies perform
intermediate maintenance. Military or civilian
maintenance personnel perform intermediate
maintenance at the home terminals of the cars
or at a prescribed location. Maintenance con-
sists of running and emergency repairs that re-
quire taking the car out of service for a short
time only (see TM 55-203).

Depot maintenance. The railway car repair
companies perform limited depot maintenance.

Maintenance of Way

Roadway. Roadway maintenance is the work
required to kee[ﬁ the part of the right-of-way on
which the track is constructed in serviceable
condition. This part of the right-of-way in-
cludes excavations, embankments, slopes,
shoulders, ditches, and road/stream diversions.
See TM 55-204 for a detailed discussion of
roadway maintenance.

Track. In a theater of operations, the track
must be operable at all times. The four primary
considerations in track maintenance are gage,
surface, alignment, and dress. The continual
passing of trains around a curve eventually
moves the track, altering the alignment and
distorting the curve (see subparagraph “Deter-
mining Track Curvature”). TRS maintenance
of way personnel should restore the track to its
correct curvature if any distortion exists. In-
spect the roadbed and track fre((qjuently to
avoid operating delays because of damage by
sabotage, direct enemy action, or weather.

Structures. In a theater of operations, struc-
tures essential to railway operations must be
maintained according to the prescribed
maintenance standards. These structures in-
clude brid?es, culverts, tunnels, and fuel and
water facilities. When repairing structures,
always observe minimum clearances.

Determining Track Curvature

Survey method Degree of curve (D) is a
measure of the sharpness of curvature and is
defined as the angle subtended at the center of
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curvature by a chord 100 feet long. Radius of
curvature (R) is the distance (in feet?]from the
apex of the central angle out to the curve;
mathematically, R is the reciprocal of the cur-
vature (C) of a curve. A chord is a straight line
joining two points on the curve. The arc is the
continuous portion of that curved line (as a
part of a circle) between the same two points.
The smaller the central angle (and the greater
the radius), the closer the arc measurement
comes to the chord measurement (100 feet).

~ The area of the sector of a circle is expressed
in either of two ways:

_ RXarc o A= 3.1416 X R*’X D
2 360
where: A = area

R = radius of curvature in feet
degrees of curvature

arc = 100 ft (since arc and chord are
almost the same for a 10 curve)

A

O
Il

To solve for R:
_ _arcX360 — arcX57.3
2X31416 XD D

R then equals 5,730 for a 10 curve
and 5,%3’0 for a D° curve.

The following chart shows the relationship
between degree of curve and radius of
curvature for simple curves.

D R D R D R

5730 7 819 13 44l
2865 8 716 14 409
1910 9 637 15 382
1,433 10 573 16 358
1,146 11 521 17 337

955 12 478 18 318

String method. If a surveying instrument is
not available, compute the degree of simple
curvature (arc of a circle) of a track by the
string method. Although this method is not
exact, the degree of error is slight. A length of
ordinary field "commo” wire makes an ideal
string. Commo wire is readily available, will
not stretch, and may be rolled up and carried in
the pocket. The wire may be marked with three
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dabs of white paint to indicate the beginning,
middle, and end of the 62-foot length needed.

To determine the degree of track curvature
by the string method—

» Select a portion of track well within the
main body of the curve.

» Mark a 62-foot section on a length of wire
or strong cord with dabs of white paint at the
beginning (A), middle (M), and end (B) of the
section.

» Secure A to inside of high rail (5/8 inch
from top). Tightly stretch wire until B touches
inside of rail (see Figure 4-3).

« Measure the distance R from M to inside
of rail. Distance in inches equals approximate
degree of curve.

If the distance R from M to rail measures
5 inches, then the degree of curve is 5. As a
curve gets sharper, the distance R increases.

il N

/| = CHORD DISTANCE 62 FT ——= |\
A ™ B
R =inches = D°

Figure 4-3. Determining curvature
(string method).

Supply Procedures

Railway supplies are expendable supplies re-
quired for the operation and maintenance of
railway divisions. Railway supplies are
distinguished from organizational supplies. All
operating units must submit reports of sup
plies on hand at the beginning of operations.

Whenever possible, use local supply sources
to reduce transportation requirements. In a
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theater of operations, supplies may be pro-
cured from—

« Military stocks.

» Manufacturers in or near the theater.

» Foreign railways.

» Captured enemy material and equipment.

e Parts and assemblies manufactured or
repaired by the railway battalion.

 Transfers from other railway operation
units.

The battalion supply officer serves as fuel
agent for the railway transportation battalion.

e or she must make sure that the operating
TRS agencies receive enough locomotive
fuel regardless of source. Requisition fuel and
lubricants through normal supply channels.

The supply officer of the highest transporta-
tion railway echelon prepares tables of
allowances and supplies for all units within the
command. The supply officer determines a
workable stock level allowance for each unit to
ensure its uninterrupted operation. Normally,
stock levels for the railway division are deter-
mined from past requirements.

Estimate repair parts requirements by using
the factor 1.5 STONSs per month for each train
moving in either direction per da?/. Beginning
with the first railway division, select the train
density established for the division and multi-
ply by 2 ﬂfor two-way travel). Then multiply
the result by 1.5 for the total amount in
STONS of spare parts required per month for
this division. Use this process for each suc-
cessive division to determine the total STONs
required per month for the entire railway. This
total is an estimate only. Revise as necessary
to fit operation conditions.

Section 1. RAIL TRANSPORT DATA

LOCOMOTIVE CLASSIFICATION
Whyte System

Locomotives are classified according to
wheel arrangement. The Army uses the Whyte

System. Although originally developed for
steam locomotives, this system may be used
for any type of motive power. Three or more
digits separated by a hyphen designate the
number of wheels on the locomotive. The first
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digit represents the number of leading or
“guide” wheels, the second the number of driv-
ing or powered wheels, and the third the
number of trailing wheels. If there are no lead
or trailing wheels, then the figure “0” is used
in each case. If there are two separate sets of
driving wheels, they are shown as two separate
digits-always, of course, with a hyphen
between them. For example:

» 2-8-2 Denotes a locomotive with one pair
of leading wheels, four pairs of coupled driving
wheels, and one pair of trailing wheels.

» 2-8-0 Denotes a locomotive with one pair
of leading wheels, four pairs of coupled driving
wheels, and no trailing wheels.

* 0-6-6-0 Denotes a locomotive with no
leading or trailing wheels and two sets of three
driving wheels each.

Continental System

The classification system commonly used in
Europe and other parts of the world classifies
locomotives by axles rather than wheels.
Powered axles are represented by letters-"A”
being one powered axle; “B,” two powered
axles; “C,” three; and so on. Nonpowered or
idling axles are represented by numerals. Us-
ing this system, the Army 0-4-4-0 would be a
“B-B” and the 0-6-6-0 would be a “C-C.” A
2-8-0 steam locomotive would be a I-D-0. A
locomotive with two six-wheeled trucks would
not necessarily be equipped with all axles
powered, usually the middle axle being an

4-22

idler. This locomotive would then be shown as
an “A-I-A+ A-I-A,” the plus sign (+) repre-
sentking the separation of the front and rear
trucks.

RAILWAY EQUIPMENT
CHARACTERISTICS

Refer tol Figure 4-4 and[Tables 4-2 through

[4-14] for railway equipment characteristics:

» Motive power.
Locomotives{Table 4-4,
Locomotive cranes-{Table 4-5,
Railway maintenance

motor cars{Table 4-6.

* US rolling stock.
Open-top cars (gondolas an
hopper cars){Table 4-7.
FlatcarsfTable 4-8.

Refrigerator cars-Lah
Special-purpose cars-

» DOD Military Rail Fleet, an
extract from The Official Railway Equipment
Register which provides an example of data
available on DOD cars under MTMC control.
This publication also contains data on all US
rolling stock and is updated quarterly. The
ITO at each CONUS installation should have
the most current edition for reference.

e West German rolling stock—Table 4-13.
 Korean rolling stock—Table 4-14.
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Figure 4-4. Characteristics of DOD military rail fleet cars
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CLEARANCES AND TRACK
GAGES

Standard Clearances

Overhead clearances and platform heights
are measured from top of rail, side clearances
from centerline of track. See Table 4-15 and

for_ standard minimum clearances.
Local conditions may call for greater

clearances. Clearances below those specified
are dangerous and require aPpro riate warning
signs or devices. For example, telltales must be
used for overhead clearances ranging between
18 to 22 feet.

Table 4-15. Standard minimum clearances—
wires, buildings, and other struclures

tem

Overhead clearances:
Wires:

High voltage

Other

Structures

Side clearances:
Buildings
Canopies:
Upta 150"
Higher than 156"
Platforms:
3'9”
8
Refrigerator platforms:
32
47"
Enginehouse entrance:
Qverhead
Side

Clearance
fm) {ft-in)
8.53 28'0”
8.23 27’0
671 22'0"
2.59 8’8"
259 g'e”
1.68 56"
1.88 6'27
152 5'Q"
1.88 62"
2.59 8’6"
518 170"
1.98 6’6"
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Figure 4-5. Standard minimum clearances—single-track bridges and tunnels

4-35



WWW.SURVIVALEBOOKS.COM

Composite Clearance Diagrams

Sample clearance diagrams in Figures 4-6
andshow the distances that equipment or
cargo may project to the sides at various
heights above track level. The diagrams are
composites of the minimum dimensions of all
similar structures in the countriesw
corresponding track gages) in[Table 4-16
Therefore, not all the limiting clearances
shown in the composites will exist at once on

any particular rail line. A clearance diagram
must be obtained or made for the rail line being

operated. Do not confuse horizontal distances
shown in the diagrams with track gage.

For example: in Figure 4-6, a vertical
clearance of 3 feet 8 inches corresponds to a
width clearance of at least 9 feet 8 inches. A
vertical clearance of 9 3/4 inches corresponds
to a width clearance not less than 8 feet 1 1/2
inches. In , a vertical clearance

between 13 374 inches and 3 feet 4 inches
results when the width clearance is not more
than 8 feet.

B 1%" -

F
13" 8"
TRACK
R
B 9y"
ot §§ " -
l 95" =i
b1 )
] '1—-4—-_ 9° 3~ } -
3" iﬁ 3K iil
|3’2‘/.” l— 870" - "
3 g 94" B4
I J'. N\ t ¥
= T L J
¥ I | v} + | | A L ; y L
T T I | g 5 6 :I TOP OF
T SR B 2% —————] RAIL
I
I
I

Figure 4-6. Compaosite clearance diagram for standard-gage (56:‘ 127} and
broad-gage (6G7, 63, and 667} irack
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Note 1: 2’ BY, " for 38-inch track gage. Note2: 4 for 36- and 3%Y%-inch track gage.
3’ for 3%%- and 42-inch track gage. 4’ 5" for 42-Inch track gage.

Figure £7. Composite clearance diggram for narrow-guge
(36", 39 3/8", and 42"} track
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Table 4-16. Principal track gages of the world
Country Gages (in) Country (ages (in)
Africa: india 24, 30,39 3/8, 66
Algeria 393/8,41 9/16,56 1/2 Indonesia 235/8,291/2,42
Angola 23578, 42 Iran 561/2
Benin 393/8 Irag 393/8,411/4,561/2
Cameraon 393/8 Israel 56 1/2
Central African Japan 42,56 1/2
Republic 42 Jordan 41 1/4
Chad 377716, 42 Korea 30
£ongo (Brazzaville) 393/8.42 Laos 393/8
Egypt 291/2,393/8,561/2 Lebanon 41 174,56 12
Ethiopia 393/8 Malaysia 30,393/8
Gabon 39 3/8, 42 Nepal 30, 39 3/8, 66
Ghana 42 Pakistan 30,39 3/8, 66
Guinea 393/8,561/2 Saudi Arabia 411/4,561/2
Ivory Coast 393/8 Sri Lanka 30, 66
Kenya 393/8 Syria 411/4,56 1/2
Liberia 56 1/2 Thailand 333/8
Libya 377/18 Tibet 393/8
Madagascar 3938 Turkey 291/2,393/8,411/2,5 172,
Malawi 42 60
Mali 3938 USSR 393/8,80
Mauritania 56 1/2 Yietnam 393/8
Morocco %6172 Europe:
Mozambique 291/2, 42 T
Niger 377/16, 56 1/2 Altana %172
2 ustria 30,393/8,561/2
Nigeria 30, 42 Belgium 393/8, 56 1/2
Reunion (Frarice) 333/8 Bulgaria 235/8,291/2, 30, 56 1/2
Senegal 393/8 Czechoslovakia 39.3/8, 56 1/2, 60
Sierra ’Leone 30 Denmark 56 1/2
Somalia 393/8 Estonia (USSR) 60
Sudan 42 Finland 291/2, 60
Swazlignd 42 France 393/8,561/2
Tanzania 33 3/8 Germany 235/8,291/2,393/8,56 1/2
Togo 39 3/8 Greece 29172, 393/8, 56 1/2
Tunisia 393/8,561/2 Hungary 30, 56 172, 60
Uganda 393/8 Ireland (Republic) 63
Upper Volta 42,56 1/2 Italy 375/8,561/2
Zaire {Kinshasha) 235/8, 24,39 3/8, 42 Latvia (USSR) 235/8,291/2,56 1/2, 60
Zambia 42 Lithuania (USSR) 235/8, 29 1/2, 56 1/2, 60
Zimbahwe 42 Luxembourg 561/2
Asia: Netherlands 56 1/2
Afghanistan 393/8,561/2,60 Norway 393/8,42,561/2
Bangladesh 30,393/8, 66 Poland 291/2,561/2,60
Borneo 393/8 Portugal 39 3/8, 66
Burma 393/8 Rumania 36,56 1/2, 66
Cambodia 393/8 Spain 235/8, 36,39 378,66
China Sweden 35,42,561/2
(People's Republicy 56 1/2 Switzerland 393/8,961/2
China (Taiwan) 24,30,411/2 Turkey 561/2
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Table 4-16. Principal track gages of the world fcont)

Gountry Gages {in) Country Gages {in)
USSR 235/8,393/8,42,561/2, 60 United States (CONUS) 56 1/2
United Kingdom 235/8,24,30,42,561/2 South America:
Yugoslavia 235/8 30,393/8,561/2 W 291/2,393/8,56 1/2, 66
Central America Bolivia 30,393/8
and West Indies: Brazii 30,393/8,561/2 63
Costa Rica 42 Chile 235/8,30,393/8, 42,56 1/2,
Cuba 36, 56 1/2 66
Dominican Republic 30,42,56 7/8 Colombia 36
El Salvador 36 Ecuador 30, 42
Guatemala 36 Guyana 56 1/2
Hait 30, 42 Paraguay 24,291/2,30,393/8 56 1/2
Honduras 36, 42 Peru 235/8,36,561/2
Jamaica 561/2 Suriname 393/8
Nicaragua 42 Uruguay 56 1/2
Panama 36, 60 Yenezuela 24,30,393/8, 42,56 1/2
Puerto Rico 393/8 Pacific (cean:
Trinidad $61/2 Australia 30,42,56 1/2, 63
North America: Hawaii (US) 36
Alasha (US} 56 1/2 New Caledonia
Canada 36,42,56 1/2 (France) 393/8
Mexico 36,561/2 New Zealand 42
Newfoundland Philippines 42
(Canada) 42 Tasmania (Australia) 42
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BRIDGE CAPACITY
Cooper’s E-Rating

The weight, in thousands of pounds, which a
bridge can support for each driving axle of a
locomotive is referred to as the Cooper’s
E-rating of the bridge. Military railroad
bridges are normally designed for a Cooper’s
E-45 rating but may be built for lighter or
heavier loads as required. Determine the
required Cooper’s E-rating of a bridge for a
particular locomotive by dividing the
locomotive’s weight on drivers by its number
of driving axles.

For example, for a 2-8-0 (steam) locomotive
weighing 140,000 Bounds on drivers to cross a
bridge safely, the bridge must have a rating of
E-35 or above:

140,000 =
S 35,000

Steel I-Beam Bridges
Use Table 4-17|to determine capacity of steel

I-beam bridges constructed with two, four, six,

LENGTH

—

DEPTH

I\l

WIDTH

WWW.SURVIVALEBOOKS.COM

or more steel stringers or girders of equal
dimensions. One strmger per rail is assumed.
Measure the width and thickness of the lower
flange of one stringer at the center of the span
length (see Figure 4-8). Also measure the depth
and length of the stringer. Then select the steel
stringer that is nearest to these dimensions
and find the corresponding E-rating of the
bridge. The age and condition of a bridge can
reduce its E-rating. The quantity of this reduc-
tion must be determined by qualified person-
nel, normally from the Corps of Engineers. For
additional information concerning bridge
capacities, refer to TM 5-312.

Wooden Bridges

Usg Table 4-18to determine capacity of

railway bridges with wooden stringers.
Measure the width of each stringer under one
track at the center of the longest span and add
the measurements to obtain total stringer
width. In Figure 4-9, the total stringer width is
2 X W. Also measure the depth and length of
one stringer. Then refer to the table to find the
corresponding E-rating.

THICKNESS

Figure 4-8. Dimensions of a steel stringer

TOTALWIDTH = 2 x W

Figure 4-9. Dimensions of a wood stringer
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Table 4-18. Capacity (E-ratings/—wooden bridges

Stringer Bridge Capacity (E-Rating)

Dimensions (in) Span Length (ft)

Width  Depth 10 12 14 16 18 20 22
18 12 E-16  E12
18 14 E-22  E18 E-10
18 16 £-28  E-20 E-15 £-10
18 18 E-38  E26 E-18 E-14 E-12
20 12 E-18  E12
20 14 25  E17 E-12
20 16 £33 E23 E-16 £-12 E-10
20 18 £43 €29 B2l K6 E13 EID
24 12 £-22  E15 E-11
24 14 E-30  E21 E-14 E-1i
24 16 E40  E28 E-20 E-15 E-12
24 18 £-52 E36 E-25 €19 E-15 E-12 £10
36 12 E-34 E23 E-17 £-12 E-10
36 14 £47  E-32 E-23 €17 E-14 E-11
36 16 E-62 E43 €30 E-23 E-19 E-15
36 18 E-78  E-53 £-30 E-30 E-24 X E-16
40 12 E-38  E-26 E-19 E-14 E-1%
40 14 E-52  E-36 E-25 E-20 E-16 E-12
0 16 E-69  E-47 E-35 E-26 E-21 E-17 E-17
40 18 E-87  E&0 E-44 E-34 E-27 E-22 E-18
48 12 E-46  E31 E-23 E-17 E-13
48 14 63  E43 E-31 E-24 E-19 E-15
LH] 16 E-69  E47 E-35 E-26 E-21 E-17 E-17
43 18 E-105  E-73 E-53 £-41 E-33 E-27 E-22
54 12 E-52 E-35 £-27 E-19 E-15
54 14 E-72  E49 £-35 E-22 E-18
54 16 E94  E65 E-46 E-36 E-29 E-24
54 18 E-119  E-42 E-60 £-46 E-38 E-30 E-25
60 12 £-58  E-40 E-30 E-22 E-17
60 14 £-79  E5S E-39 E-30 E-35 20
‘0 16 El4 E72  ES2  EA) B33 EY
60 18 E-132  E-52 E-67 E-52 £42 E-34 £-28
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MAXIMUM BULK
LOADS

The rated weight capacity of a car does not
mean that the car can carry the rated tonnage
of all items. For many types of cargo, the cubic
capacity of the car is reached ahead of the
rated wei?ht capacity. When this occurs, the
tonnage of the maximum cubic capacity of the
car represents its actual capacity.

FM 55-15

Freight cars loaded with high-density items
can nearly always be loaded to their rated
capacity. Examples of high-density items are
ammunition, barbed wire, cement, flour,
gravel, corrugated iron, rails, rifles in chests,
sand, stone, sugar, telephone wire, and
engineer tools.

See Table 4-19 for rated and actual car
capacities for some lighter bulk items.

Table £-19. Car capacily for some low-density items

Item

Car Capacity (STONs)
Rated
30 40 50
Actual

Blankets, baled
Bread

Canned goods, boxed
Clathing, baled

Meat

Motor vehicle parts
Sangbags

Tentage

Ties, railroad

27 32 40
19 24 30
30 36 45
21 32 40
15 24 35
24 28 40
2] 24 30
15 20 30
19 26 32
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Section I. ORGANIZATION AND PLANNING
WATER TRANSPORT AND TERMINAL transportation ~ motor

UNITS

_Terminal commands may have any combina-
tion of assigned or attached units as required
to carry out their mission:

Transportation Units:

» TOE 55-16 Headquarters and
headquarters detachment,

« TOE 55-17
» TOE 55-18
» TOE 55-19

» TOE 55-28

transport battalion

Transportation light truck
company

Transportation medium
truck company

Transportation car
company
Transportation  heavy

truck company
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+TOE55-116 Headquarters and
headquarters company,
transportation terminal
battalion

+TOE 55-117  Transportation terminal

+ TOE 55-118H
*TOE 55-118J

service company, break-
bulk

Transportation terminal
transfer company
Transportation
transfer company

cargo

+TOE 55-128  Transportation medium
boat company

» TOE 55-129  Transportation heavy boat
company

+TOE55-139  Transportation medium
amphibian company

+TOE 55-157  Transportation floating
craft general support
maintenance company

«TOE 55-158  Transportation lighterage

maintenance
general support

company,

«TOE 55-500  Transportation service
organization headquarters
units

Other Units:

+TOE 5-129  Engineer port construction
company

«TOE5-500  Engineer administrative
and headquarters teams

»TOE8-500  Medical service organi-
zation

+TOE 10-500  Quartermaster service
organization

*TOE 11-500  Signal service organization

*TOE 14-500  Finance service
organization

»TOE 19-76 Headquarters and
headquarters detachment,
military police battalion

¢ TOE 19-77 Military police company

A breakdown of Army water transport and
terminal units according to TOE, mission,
assignment, and capability is outlined in Table

5-1.

Table 5-1a. Tables of organization and equipmeni—uwater transport and terminal units

MISSION/ASSIGNMENT/CAPABILITY

UnNIT TOE
Headquarters and headquarters company, 55-111H
transportation terminal brigade
Headquarters and headquarters company, 55-112H
transportation terminal group
Headguarters and headquarters company, 55-116H

transportation terminal battalion

5-2

MISSION: To command, plan, supervise,
coordinate, and control the activities of brigade
transportation terminal groups and other assighad
or attached units and to perform staff planning for
tarminal oparations.

ASSIGNMENT: To a theater army command. Nor-
mally assigned to tha transportation command
{TRANSCOM;.

CAPABILITY: Atlevel 1, provides command, con-
trol, and administration for up to eight transporta-
tion terminal groups and assigned/attached sup-
porting units of othar administrative or technical
services, Performs unit maintenance on  &ll
organic equipment except communications equip-
ment,

MISSION: To command units employed in the
oparation of water terminals and to perform staff
planning for water terminal operations,

ASSIGNMENT: To a TRANSCOM. Normally at-
tached to a transportation terminal brigade
{TOE 55-111H}

CAPABIUTY: At level 1, provides command and
supervision of operations, training. and ad-
ministration oh a 24-hour basis for up to six
transpottation terminal battalions.

MISSION: To command units amployed in the
operation of water terminals.
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Table 5-1a. Tables of organization and equipment—water transport and terminal units {cont)

unNIT TOE MISSION/ASSIGNMENT/CAPABILITY

ASSIGNMENT: To a theater army area command.
Normally attached to a transportation terminal
group. May be attached to a transportation ter-
minal brigade or may opearate separately under the
supervision of an appropriate commander,

CAPABIUTY: Atlevel 1, provides command, con-
trol, pianning, and supervision for attached units
reguired tc  discharge up to four ships
simultanecously at an established water terming! or
up to two ships at & LOTS site.

Transportation terminal service company 656-117H MISSION: To discharge, back-load. and transship

{break-bulk} break-bulk cargo at water terminals located at
ports or beaches.

ASSIGNMENT: To a TRANSCOM. Normally at-
tached to & transportation terminal battalion or
may operate separately under supervision of an
appropriata commandar.
CAPABILITY: At lavel 1, with 76 percent agquip-
ment availability and 28-hour operation, this unit—
« Discharges one break-bulk ship in a fixed port
or over beaches at the daily rate of 1,000 STONs of
cargo per day, or back-loads 500 STONs of cargo
per day.
» Sorts cargo by dastination and loads cargo
from marshaling yards on land transportation.

* Accounts for all cargo handled as requirad by
MILSTAMP:. prepares nacessary transportation
documentation.

« Provides limited in-transit storage &8s required.

+ Parforms unit maintenance on all organic
equipment axcept communications equipment.

Transportation terminal transfer company §5-118H MISSION: To transship cargo at Army air, rail,
motor, and inland barge terminals.
ASSIGNMENT: Normally assigned to a theater ar-
my area command, THANSCOM, or transporta-
tion brigade. May be attached toc a motor
transport group of terminal group.
CAPABILITY: This unit—

* Dparates up to three separate terminals on a
round-the-clock basis {SRC 55-1184710}. Each ter-
minal transships 300 STONs of break-bulk cargo or
200 containers per day for a daily unit total of 900
STONs, 600 containers, or a mix thereof.

* Dperates up to three separate terminals on a
single shift (SRC §5-118H720). Each terminal
transships 150 STONs of break-bulk cargo or 100
conteiners per day for a daily unit total of 450
STONSs, 300 containers, of a mix thereof.

+ Redocuments transshipped cargo or con-
tainers as requirad.

» Stuffs and unstuffs containers on a limited
basis.

Transportation cargo transter company 55-118J MISSION: To transship cargo by air, rail, and
motor terminals.
ASSIGNMENT: Normally assigned to a
TRANSCOM or to a corps support command
{COSCOM). WNormally attached to a motor
transport battalion, terminal, or aviation group or
battafion.

5-3
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Table 5-1a. Tables of organization and equipmeni—iwaler transport and terminal units (cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation terminal service company
{container}

Transportation terminal service company
{container)

55-119H

55-118.

CAPABILITY: Atlevel 1, this unit—

* Operates up to three separate terminals on a
round-the-clock basis (SRC 55-118J410). Each
platoon transships 1,000 STONs of break-bulk
cargo or 150 containers per day for a daily unit
total of 3,000 STONs of break-bulk cargo, 450 con-
tainers, or a mix thereof.

* Dperates a single terminal on a round-the-
clock basis {SRC 55-118J420}. The unit transships
1.000 STONSs of break-bulk or 150 containers.

* Redaocuments transshipped cargo or con-
tainers as required.

* Stuffs and unstuffs containers on a limited
basis.

MISSION: To discharge, back-load, and transship
containerized cargo at terminals located at
beaches or fixed ports.

ASSIGNMENT: Te a TRANSCOM. Normally at-
tached to a transportation terminal battalion or
may operate separately under supervision of an
appropriate commander.

CAPABILITY: At level 1, with 75 percent equip-
ment availebility and 24-hour operations, this
unit—

s Discharges or back-loads 300 containers, or
simultanaously discharges 180 containers and
back-loads 150 containars (LOTS operation).

* Discharges or back-loads 600 containers, or
simultaneously discharges 300 containers and
back-loads 300 containers {fixed-port opera-
tions).

* Sorts containers by destination, loads con-
tainers from marshaling yards on land transporta-
tion, and stuffs and unstuffs containers on a
limited basis.

* Receives and processes containers for
retrograde.

*» Accounts for all cargo handled as required by
MILSTAMP and prepares necessary transporta-
tion documentation.

* Provides limited in-transit storage.

MISSION: To discharge, back-load, and/or
transship containerizad cargo at water tarminats
lacated at beaches or fixed ports. On an exception
basis when augmented with team JE, te
discharge, back-load, and transship break-bulk
cargo at water terminals located at beaches or
fixed ports.

ASSIGNMENT: To an HHC TRANSCOM or a
COSCOM when employed to support independent
corps operations. Normally attached to an HHC
transpartation terminal battalion.

CAPABILITY: At level 1, in two shifts with four
cranes operational and 75 percent availability of
other mission equipment, this unit—

* Discharges aor back-loads 300 containers, or
simultaneously discharges 300 containers and
back-loads 300 congainers (LOTS operation).
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Tabie 5-1a. Tables of organization and equipment—water transport and terminal units (cont)

UMIT TOE MISSION/ASSIGNMENT/CAPABILITY

* Sorts containers by destination, loads con-
tainers from marshaling yards on land transporta-
tion, and perfarms limited stuffing/unstuffing of
containars, Raceives and processes containers for
retrograde.

# Accountis for ail cargo hendied as required
by MILSTAMP and prepares necessaty transporta-
tion documantation.

* Provides limitad in-transit storage.

s Dizcharges one break-bulk ship in a fixed port
or over the beach at a rate of 1,000 STONs of cargo
per day {when augmented with teaam JH).

Teansportation tarminal service company 58-124) MISSION: To discharge. back-load, and transship
(break-bulk and container} break-bulk and contalnsrized cargo at water ter-

minals located at beaches or fixed ports.

ASSIGNMENT: To &8 TRANSCOM or to a COM-
SCOM when employed to support independent
corps operations. Narmally attached to & transpor-
tation terminal battalion.

CAPAEBILITY: At level 1—in two shifts with 76 per-
cant operational availabliity of all milsslon
aquipment—

* In 8 LOTS oparatfon, thle unit—

— Discharges 1,600 STONsg of break-bulk cargo
or back-loads at the seme rate, or simultaneously
dischargez B00 STONs of break-bulk cargo and
back-locads 800 STONs of break-bulk cargo.

— Discharges 200 containers or back-loads 200
containers, or simultaneously discharges 100 con-
tainers and back-loads 100 containers (when sup-
ported by team J.J).

& In a fixed-port oparation, this unit—

— Discharges 400 containers or back-loads at
the same rate, or simuiteneousty discharges 200
containars and back-loads 200 containers {whan
supported by team JJ).

— Discharges 2,500 STONs of break-buik cargo
or back-loads at the same rate, or simultaneously
discharges 1,250 STONs of break-bulk carge and
back-loads 1,250 STONs.

— 5orts break-bulk and containers by destina-
tion, loads break-bulk cargo and containers from
the marshating yerds on land transportation, and
performs limited stuffing and unstuffing of con-
tainers.

— Receives and processes containers for
retrograde.

— Provides limited in-transit storage.

Transportation medium boat company 55-128H MISSION: To provide and operate landing craft
for the movement of personnei and cargo in Army
water terminal operations and Army waterborne
tactical operations and to augment naval craft in
joint amphibious operations when required.
ASSIGNMENT: To a theater army command or
other appropriate command in a theater of opera-
tion. Normally attached to a transportation ter-
minaf battalion (TOE 55-116) or a transportation
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Table 5-1a. Tables of organization and equipment—water transport and terminal units (cont)

UNIT

TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation heavy boat company

Transportation medium lighter company
{LACV)

55-129H

65-137H

tarminal group {TOE 55-112). May be attached in
support of a joint amphibian operation or may
operate saparately under an appropriata com-
mander.

CAPABILITY: At level 1, with 75 percent equip-
ment availability and 24-hour operations, this
unit—

+ Transports an average of 1,000 STONs of non-
containarized cargo, based on an avarage of 42
STONs each for 12 landing craft making two trips
daily.

» Transports in A& one-time maximum lift 960
STONs of noncontainerized cargo, based on 18
landing craft.

» Transports In a ons-time maximum lift 3,200
combat-aquipped troops, based on 16 landing
eraft.

ed on one contalnsr sach for 12 landing craft mak-
ing 20 trips daily.

e Transports 240 20-faot containars par day, bas-

MISSION: To provide and operata landing craft
for transporting personnel, containers, and out-
size cargo in offshore discharge operations and for
augmenting lighterage service,

ASSIGNMENT: To a theater army command in a
theater of operations. Normally attached to a
transportation tarminal battalion or a transporta-
tion terminal group. May be attached In support of
a joint amphibious operation or may operate

separately undar an appropriate commander,

CAPABILITY: At laevel 1. in 24-hour operations,
this unit—

- T-'F.-HS" rte an av varage of 1 l-'nl'l'l STQNMs of nan-
containerized cargo, 4, 000 troops with individual
equipmant, or 540 STONs of vehicles, or 1,500
STONs of madium tanks, based on an availability
of 10 landing craft, each making ona trip daily.

* Transports an avarage of 160 containers (20° x
B’ x 8°), based on an availability of 10 landing craft,
eacih making four trips daiiy.

+ Transports in a one-time maximum Lift 1,800
STONs of noencontainerized cargo or 4,800 troops
with individual aguipment based on an availability
of 12 landing craft. Each landing craft transports
160 STONs of cargo or 400 troops for a trip not ex-
ceeding 2 hours. (For trips more than 2 hours, but
less than 3 hours, maximum troop lift iz 4,200; for
trips ovar 3 hours, maximum is 3,600).

MISSION: To provide lightarage for movement of
general cargo and light wheeled vehicles betwesn
ships at anchorage and inland transfer and
segragation areas in LOTS operations or am-
phibious operations.

ASSIGNMENT: To a TRANSCOM. Normally at-
tached to a transportation terminai battaiion or
may operate saparately under the supervision of
an appropriate headquarters.



WWW.SURVIVALEBOOKS.COM M 55.15

Table 5-1a. Tables of organization and equipment—iwater transport and fterminal uniis fcont)

MISSION/ASSIGNMENT/CAPABILITY

UNIT TOE
Transportation medium lighter company 56-137J
{LACV}
Transportation meadium amphibian com- 55-139H
pany

CAPABILITY: Atlevel 1, this unit—

¢+ In a 24-hour operations, with 67 parcent of the
equipment operational, transports a daily average
of 300 containers or 3,900 STONs of unitized cargo,
based on eight LACVs. LACVs sach average 1.87
containers per hour or 37.4 per day.

* Using the operational swing crane installed on
the vessel, off-loads transported containers where
no cargo discharge facilities are available at a
slight trade-off of cargo weight/mission en-

....... ==l
durance (fusl),

* Operates inland over hastily prepared trails
and barriars which are impassahle to most cargo
vehicles and materials-handling eguipmant.

MISSION: To provide lighterage for the
movement of general cargo and light wheeled
vehicles between ships at anchorage and inland
transfar and segregation areas in LOTS operations

or amphibious operations.

ASSIGNMENT: To a TRANSCOM. Normally at-
tached to a transportation terminal battalion or
may opearats separately under the supervision of
an approptiate haadquarters.

CAPABILITY: Atlevel 1, in two shifts, this unit—

* With B7 percent of the craft operational,
transports 8 deily avarage of 300 containers or
4.050 STONs of cargo, based cn eight LACVs.
LACVs each average 1.87 containers per hour or
37.4 containers per 20-hour operating day.

* Dperates from ship to shora, shore to shora,
and inland ovar marginal tarrain whlch is lrn-

nacanhla tn maet saran vahiclas an =
FoSEa.8 0 MOST S8Brgs vaniligs an d ms

handling equipmant.

MISSION: Te nprovide lighterage for the
movement of general cargo and light wheelad
vehiclas batween ships st anchorage and inland
transfer and segregation areas in LOTS or am-
phibicus operations.

ASSIGNMENT: To a theater ermy command. Nor-
mally attached to a transportation terminal bat-
talion, May be attached to a transportation ter-
minal group or a transportation terminal brigade,
or may operate separately under the supervision
of an appropriats headquarters,

CAPABILITY: Atievel 1 (SRC 55-139H510}. with 76
percant equipmant availability {18 LARCs) and 24-
hour oparations, this unit—

* Transports 1,080 STONs of noncontainarized
cargo or light whaeeled vehicles per day, each
LARC carrying an average of 10 STONs of cargo
per trip and avaraging six trips per day {basad on
finld expeariance).

* Transports 360 20-foot containers {(containers
not exceeding 15 STONs and sea conditions not
excesding 5 feetl, each LARC carrying one con-
tainer and averaging 20 trips per day {based on

finld aveansinmns
Tigia QAT IU’I“'UJ

With 75 parcent equipmant availability {18 LARCs),
in a single shift {SRC 55-133H20), this unit—

5-7
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Table 5-1a. Tables of organization and equipment—uwater transport and terminal units (cont)

UNIT TOE

MISSION/ASSIGNMENT/CAPABILITY

Transportation floating craft general sup- 56-157
port maintenance company

Transportation lighterage maintenance 66-158
company, genearal support

Transportation watarcraft teams: 55-530H

FA, Deck cargo barge, nonpropelled

FB, Picketboat, 46-foot

5-8

* Transports 540 STONs of general cargo and
light wheeled vehicles, sach LARC carrying an
avarage of 10 STONs of cargo per trip and averag-
ing three trips per shift [based on field ex-
perisnce).

* Transports 180-foot containers [containers not
exceeding 15 STONs and sea conditions not ex-
ceeding 5 feet), each LARC carrying one container
and averaging 10 trips per day {(based on field ex-
perienca).

MISSION: To provide intermediatea maintenance
for Army landing craft, amphibians, and harbor
craft and to provide intermediate maintenance of
radio and radar equipment organic to Army
marine craft.

ASSIGNMENT: Normally to a TRANSCOM or
transportation terminal group. May be attached to
a transportation terminal battalion.

CAPABILITY: This unit—
+ Providas productive maintenance as listed in

* Receives, stores, and issues approximataly
9,000 line items of marine-peculiar repair parts and
items required for its maintenance missions.

* Parforms marine salvage opergtions in con-
junction with the floating craft intermediate
maintenance mission,

MISSION: To provide intermadiate maintenance
for wheeled amphibians and landing craft and for
radio and radar aquipment installed on them and
to provide unit-level repair parts, components,
and maintenance supplies to support lighterage
units’ amphibians and lending craft, including
radio and radar equipmant.

ASSIGNMENT: To a terminal group or
TRANSCOM. Normally attached to a terminal bat-
talion but may operate separately under supervi-
sion of an appropriate commander designated by
theater army,

CAPABILITY: This unit—

* Provides productive maintenance listed in
Table 5-1b.

* Receives, stores, and issues approximately
5,000 line iterns of marine equipment repair parts
and supply items reguired for the company's
maintenance and supply mission,

* Qperates a direct exchange service for
salacted items.

ASSIGNMENT: To a watercraft unit or a
transportation terminal headguarters.

MISSION: To transport cargo other than bulk
liquid.

CAPABILITY: When under tow, can transport 150
STONs of deck cargo.

MISSION: To provide water transportation for
patrol, command, inspection, and general utility
services in support of terminal or inland waterway

operations, ,
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Table 5-1a. Tabies of organization and equipment—water fransport and terminal units (cont)

UNIT TOE MISSION/ASSIGNMENT/CAPABILITY

CAPABILITY: In 24-hour operations, carries up to
10 passengers at sn averags speed of 14 knots.
FC, Dack or liquid cargo barge, 120-foot, MISSION: To transport deck or bulk liquid cargo.

nonpropelled CAPABILITY: In 24-hour oparations, when under
tow, transports up to 4,160 barrels of liquid cargo
or 655 STONs of dry cargo.

FD, Harhor tug, 45-foot MISSION: To perform tug and towing services in
support of terminal and inland waterway opera-
tions.

CAPABILITY: In 24-hour operations, shifts small
nonpropelled barges at variable speeds up to 6
knots. Assists in patroiiing, firefighting, and
genearal utility use.

FE, Passenger and cargo or picketboat, MISSION: To provide transportation in a harbor

§5-foot area for personnel and cargc in support of ter-
minal operatians.
CAPABILITY: In24-hour operations, transports up
to 27 STONs of cargo or 24 passengers at an
average speed of 11 knots. Serves as a command
and control craft for boat oparations. Vessel
patrols offshore at a speed of 12 knots with a troop
capacity of five.

FF, Refrigerated cargo barge, 120-foot, non- MISSION: To transport refrigerated cargo.

propelied CAPABILITY: In 24-hour operations, when under
tow, transports 355 STONs of refrigerated cargo.

FG, Harbor tug, 70-foot MISSION: To perform tug and towing service in

support of terminal operations.

CAPABILILTY: In 24-hour operations. shifts all
size barges at variable speeds up to 11 knots,
Assists in docking and undocking large vessels
andin firefighting.

FH, Barge crane, 68-ton MISSION: To load and discharge heavy-lift cargo
that is beyond the capability of ship’s gear.
CAPABILITY: IN 24-hour operations, makes in-
dividual lifts up to 68 STONs.

Fl, Barge crane, 100-ton MISSION: Ta load and discharge heavy-lift cargo

that ie hoavond tha canahility nf ehin'e noar
LG QRYONG NS CEPAQONNY OF SR 5 G838,

CAPABILITY: Makes individual lifts up to 100
STONs. Operates on a 24-hour basis.

LY N g REISSE MRl T [ S — P R | aromin a_oml ma ot a

UW-TOOTL MISOIVIN. 19 PETIUNM IUY J4nd 4ga8negrdl towing
services in support of terminal operations.
CAPABILITY: In 24-hour operations, performs
heavy tows within a harhor area or limited off-
shore towing between terminals. Berths and
unberths oceangoing vessels. Transports itself

with a qualified escort in transoceanic voyages
FK, Oceangging tug, 126-foot MISSION: To make ccean tows of barges and
vessels,

CAPABILILTY: In 24-hour operations, makes
ocean tows of barges and vessels.

FL. Liquid or dry cargo barge. self-propelled MISSION: Ta transport liquid or dry cargo in
terminals or along coastwide routes not sarved by
MSC.
CAPABILITY: In  24-hour operations. along
coastwide routes not served by MSC.

FM, Beach discharge lighter MISSION: To transport large quantities of mobile
or outsize equipment, unitized cargo, and con-
tainers from ships offshore to the beach.
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Table 5-1a. Tabies of organization and equipment—iwater transport and terminal units feont)

UNIT TOE

MISSION/ASSIGNMENT/CAPABILITY

FO. Oceangoing tug, 143-foot

Transportation watercraft maintenance teams: 55-550H

1A, Diver team

18, Floating craft maintenance team {GS)

5-10

CAPABILITY: Thisteam—

« Marries with and discharges nine RO/RO
vessels whare port facilitias for the vesssel are not
available,

¢+ Transperts pier to pier one hundred 20-foot
containers with an averagas weight of 15 STONs
sach; transports ship to pisr 50 containers; or
transports 200 empty containers.
* Provides itz own unitleve! administration

wr
supply, and food service and its own DS and G
maintenance.

MISSION: Te provide amphibious lighterage
service primarily for heavy, outsize, or bulky
equipment.

CAPARILITY: In 24 haur o
Lo L LI

APABILITY: in 24-hou a
phibian availability rate of 75 percent, this unit—

s Transports daily 450 STONs of heavy, outsize,
or bulky noncantainerized cargo in five trips.

o
=l

* Transports daily twenty-one 20-foot con-
tainers or 2,626 combat-aquipped troops in sevan
trips,

* Provides its own unit-level administration,
supply, maintenance, and surface transportation
ashorea.

* Performs its own amphibian DS and GS
maintenance.

MISSION: To provide ocean tow of barges and
vessels,

CAPABILITY: In24-hour operations, makes ocean
tows of barges and vessels.

MISSION: To perform deap- and shallow-water
diving functions.

ASSIGNMENT: To a transportation group or a
transportation terminal battalion.

CAPABILITY: Performs approximataly 24,800 an-
nual man-hours of diving, underwater recon-
naissance missions, and underwater welding and
cutting, salvage, hull repair, and structure inspec-
tion and repair.

MISSION: To perform GS maintenance on
fioating craft.

ASSIGNMENT: To a transportation group or B
transportation floating craft G5 maintenance
company.

CAPABILITY: Provides personnel, skills, and
equipment for the following annual man-hours of
maintenance:

¢ Hull repair/inspection— 18,600

¢« Machinist—9,300

= Marine sngina repair— 12,460
* Meatal work —3,100

* Plumber pipefittar—3,100

» Radio repair—3,100

Rigger—3,100 .
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Table 5-1a. Tables of organization and equipment——water transport and terminal units (cont)

UNIT TOE

MISSION/ASSIGNMENT/CAPABILITY

1€, Lighterage maintenance team (D§)

Transportation terminal service teams: 55-560.J

JA, Stavedore/container-handling equipment
maintenance

J8, Cargo documentation

JC. Freight consolidation and distribution

JD, Transportation contract supervision

JE, Cargo hatch gang

JF., Container-handling {ship}

JG, Container-handling (shore)

JH, Break-bulk avgmaentation (container]

MISSION: To perform hull and engine
maintenance on amphibians and landing craft.

ASSIGNMENT: To a transpaortation terminal bat-
talion or a transportation lighterage DS
malntenance company.

CAPABILITY: Provides personnel, skills, and
squipment for the following annual man-hours of
maintanance:

* Hull repair/inspection — 24,800
* Machinist—6,200

* Hydraulic repair—3,100

* Radio repair—3,100

* Marine engine repair—52,700

MISSION: Te provide transportation terminal
BErvices.

ASSIGNMENT: To a transportation command for
attachment as required.

CAPABILITY:
Maintains stevedore gear and rigging eguipment.

Performs documentation required in the loading
and discharge of 500 STONs of general cargo or
480 containers daily in a water terminal, railhead,
truckhead. or airhead.

Processes 100 LCL shipments daily at a
consolidation and distribution point, fixed water
terminal, barge site, railhead, airhead, or
truckhead, or stuffs and unstuffs twenty-five 20-
foot containers or aquivalants daily.

Arranges for the loading or discharge of cargo
from ships or barges and the clearance of
discharged cargo from the terminal by contract.
Arranges for the movement of cargo from ter-
minals, depots, or local procurement sources by
inland waterways and highway transport con-
tracts. Administers contracts made in connection
with loading, discharge, terminal clearance, and
transport of cargo.

Provides personnel and equipment to handle 240
containers daily {two cranes on a one-shift basis}
at a water terminal or providez personnal and
equipment to handle 100 containers daily on a one-
shift basis at a LOTS site {two cranes, one at ship-
side and one at the beachl.

Provides personnal and squipment to handte 240
containers daily (two cranes on a one-shift basis}
at a water terminal or provides personnel and
equipment to handle 100 containers daily on a one-
shift basis at a LOTS site {two ¢ranes, one at ship-
side and one at the beach). Also provides limited
organizational maintenance to supporting unit,

Provides personnel and egquipment to transship
120 containers at a water terminal or 100 con-
tainers in a LOTS operation from the shore crane
to the container-marshaling area and to operate
the container-marshaling area in one shift.

When attached and integrated into operations of a
transportation terminal service company {con-
taiper), discharges 1,000 STONs of break-bulk
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Table 5-1a. Tables of organization and equipment—icater transport and terminal units {cont)

UNIT TOE MISSION/ASSIGNMENT/CAPABILITY

cargo pet day or back-loads 500 STONs of break-
bulk cargo per day.

In two shifts, docurments break-bulk cargo or
contalners baing loaded or discharged from up to
four ships in a fixed port operation or two ships in
a LOTS operation.

* In a fixed port operation, handles 400
containers in two shifts.

J1, Automatad cargo documentation

JJ, Heavy crane platoon

* In a LOTS operation, handles 200 containers in
twao shifts,

* Parfarms organizational maintenance on
organic aquipment, except C-E; performs DS
maintenance on container-handling equipment.

Table 5-1b. Capabilities for TOEs 55-157 and 55-158
fapproximate annual man-hours of productive maintenance)

TOE 55157 TOE 55-158
Lavel 1 Level 2 Level 3 Level 1 Level 2 Lovel 3
Diving 21,700 21,700 18.600 - - -
Hull repair 86,600 74,400 65,100 68,200 52,700 49,600
Hydraulic repair - - - 6,200 6,200 6,200
Instrument repair 3.100 3.100 3.100 - - -
Machining 24,800 21,700 18,600 9,300 9,300 6,200
Marine alectrical rapair 18,600 18,600 12,400 24,800 24 800 24,800
Marine engine rapair 55,800 49,600 43,400 167.400 142,600 117,800
Power genarator aquipmaent repair 12,400 9,300 6.200 - - -
Plumbing and pipe fitting 9,300 9,300 8,300 6.200 6,200 6,200
Radar repair 9,300 6.200 6,200 6,200 3.100 3,100
Redio rapair 12,400 12,400 9,300 6,200 6,200 6,200
Refrigeration 16,600 15,500 15,500 - - -
Rigging repair 12,400 9,300 9,300
Shest metal working 12,400 9,300 9,300
Woelding (blacksmithing) 12,400 9,300 9,300
Total 306,700 269,700 235,600 294,500 251,100 220,100

NOTE: Man-hours criterion for Category Il {moblle) units is 3,100 available productive maintenance man-hours per repair
person pet year according to AR 570-2,

TERMINAL PLANNING
Reference Publications

request to be put on the DMAHTC’s mailing
list for Notice to Mariners.

There are several sources of information to
use in the initial phases of port selection and
water terminal planning—The World Port
Index (DMA Pub 150) and Sailing Directions.
These publications are published and updated
by the Defense Mapping Agency
Hydrographic/Topographic Center
(DMAHTC), Washington, DC 20390. To en-
sure continuous updating of these references,
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World Port Index. This publication includes
location, characteristics, known facilities, and
available services for over 7,200 ports, shipp-
ing facilities, and oil terminals throughout the
world. The 7,200 ports are listed by their pre-
sent and former names, applicable Sailing
Direction number, and port index number.
Chartlets showing the sequence of ports and
examples of harbor types are also included.
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Following is a list of items found in the index:

« Index number. Each port and place in the
text is numbered consecutively. Index
numbers for ports and places are found in the
alphabetical index; page numbers are not
listed. If there is an alternate or more familiar
name, that name will have the same index
number. However, only the approved name will
appear in the text. In general, ﬁorts are listed
under the names approved by the US Board on
Geographic Names.

» Ports. Ports are grouped according to
country and locality in the same geographic se-
quence as the chartlets in the forepart of the
volume. The listing of ports in off-lying islands
normally interrupts the coastal listing at some
convenient place near the island. River ports
are listed toward the beginning of navigation,
alternating from bank to bank unless local con-
s_id(aations make another listing more prac-
ticable.

o Latitude and longitude. The position of
each port is obtained from the best scale chart
available, expressed in degrees and minutes.

» Sailing Directions information. The Sail-
ing Directions publication number for the port
or area in which the port is located is normally
given.

e (Chart. The number of the best scale chart
issued by the DMAHTC is listed with no
prefix. In'some cases foreign charts are listed
when the DMAHTC provides no covera%e.
These charts can be obtained from the
hydrographic departments or services of the
countries concerned or their authorized agents.

« Size. Classification of port size is based on
area, facilities, and wharf space.

» Harbor type. The harbor is the principal
water area of the port. Examples of harbor
classifications are coastal natural, coastal
breakwater, or open roadstead.

e Shelter. Shelter (from wind, sea, and swell)
Is the area where normal port operations are
conducted, usually the wharf area. Shelter for
the anchorage area is given for ports where
cargo is handled by lighters.

e Entrance restrictions. These are natural
factors such as ice or heavy swell that restrict
the entrance of vessels.
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'« Overhead limitations. This entry only in-
dicates that bridge and overhead power cables
exist. Refer to the chart for particulars.

. Deﬁths. Depth information is given for the
main channel, main anchorage, and principal
cargo pier and/or oil terminal. Depths refer to
chart datum. Depths are given in increments of
5 feet (1.5 meters).

» Channel (controlling). The controlling
depth of the principal or deepest channel at
chart datum is given. The channel selected
should lead to the anchorage (if within the har-
bor) or to the wharf or pier. If the channel
depth decreases from the anchorage to the
wharf/pier and cargo can be worked at the an-
chorage, then the depth leading to the an-
chorage is used.

 Anchorage. The depth in the anchorage is
the least depth in the best or principal an-
chorage. The depth listed is a general depth
rather than an isolated shoal spot. A shoal
which does not necessarily obstruct the an-
chorage is not considered for the least depth if
the rest of the anchorage is safe and usable.

 Cargo pier and oil terminal. Where ap-
plicable, the greatest depth alongside the
wharf/pier and oil terminal is given according
to chart datum. If there is more than one
wharf/pier, then the one which has greatest
usable depth is shown.

» Tide. The mean range in feet is normally
given, but the mean rise is substituted if range
data is not available. The distinction between
range and rise can be disregarded without af-
fecting the general usefulness of this publica-
tion.

o Maximum size (vessel). Sizes of vessels
that can be accommodated are indicated by an
L (ships over 500 feet) or an M (ships less than
500 feet).

» Good holding ground. Good holding
ground is indicated only where actual an-
chorage conditions have been reported.

~» Turning area Entry indicates that a turn-
ing basin or other water area for turning
vessels is available in the port.

» First port of entry. Entry indicates a port
where a ship may enter and clear foreign goods
through customs.
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o US representative. Entry indicates
whether the United States maintains civilian
or military representation in that port.

o ETA message. Entry indicates whether an
ETA message is required for that port.

« Pilotage. Entry indicates the necessity or
advisability of taking a pilot. In some cases,
pilotage may be compulsory although pilots
are not actually stationed at the port in ques-
tion and must be obtained elsewhere.

» ‘Tugs. Entry indicates whether tugs are
available for docking or anchorage assistance.

* Quarantine. Entries indicate if regular

uarantine procedures are required or if fur-
ther details must be found in other publica-
tions.

« Communications. Types of available com-
munications are noted for the port or nearby
area.

o .Load/off-load. Entry refers to the area
where normal port operations are conducted.

+ Medical facilities. Entry indicates port has
some form of medical facilities that will ac-
commodate crew.

» Garbage disposal. Garbage can be dis-
posed of at the pier or by lighters at the
anchorage or mooring at indicated ports.

o Degausser, dirty ballast, cranes, and lifts.
Facilities are available as indicated.

~o Services. Availability y of normal port ser-
vices is indicated.

o Supplies. The availability of provisions,
water, and fuel oil is listed. Fuel oil and diesel
oil are listed separately. Where the original
source information fails to distinguish between
the two, both kinds of fuel are presumed
available and are so listed.

* Repairs. Repair facilities for oceangoing
vessels are classified as follows:

- A-major; extensive overhauling and
rebuilding Iin well-equipped shipyards.

- B-moderate; extensive overhauling
and rebuilding that does not require
drydockin%. Suitable drydocking facilities
are usually lacking or inadequate.

— C-limited; small repair work in in-
dependent machine shops or foundries.
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- D—emergency only.
- N—none.

» Drydock and railway. The general size and
type of the largest underwater repair facility in
a port is listed.

« Sailing Directions. There are 43 volumes
of Sailing Directions— 35 of Sailing Directions
En Route and 8 of Sailing Directions (Planning
Guide). Each Sailing Directions (Planning
Guide) covers one of the world’s great land-sea
areas, based on an arbitrary division of the
world’s seaways into eight ocean basins.

Chapter 1, Countries, contains information
about all of the countries adjacent to a par-
ticular ocean basin covered by one of the eight
publications. It also covers pratique, pilotage
signals, and pertinent shipping regulations.

Chapter 2, Ocean Basin Environment, con-
tains information on the physical environment
of an ocean basin. Included are ocean sum-
maries and local coastal phenomena not found
in referenced atlases, as well as concise in-
formation about physical forces to consider
during planning.

Chapter 3, Warning Area, includes the firin
danger areas, submarine operating areas, an
other cautions pertinent to an area.

Chapter 4, Ocean Routes, describes the
recommended steamship routes as they
originate from all major US ports and naval
bases and terminate in foreign ports in the
planning guide area. Applicable traffic separa-
tion schemes are also included.

Chapter 5, Navaid Systems, describes the
radio-navigation systems pertaining to the
ocean area described. National and interna-
tional systems of lights, beacons, and buoys
are described and illustrated.

Elements of Terminal Planning

Twenty-four hours is generally considered a
complete, round-the-clock working day for ter-
minal and related water transport operations.
The day consists of two 10-hour shifts with the
remaining 4 hours taken up in mealtime, shift
changes, and maintenance. For general plan-
ning purposes, a transportation terminal ser-
vice company (TOE 55-117) or its equivalent is
considered capable of discharging 1,000
STONSs per 24-hour working day.
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The elements normally considered in ter-
minal planning are—

« :Existing terminal capacity (total tonnage
and personnel that can be received, processed,
and cleared through the terminal in a day).

« Terminal work load required to support
the particular operation (target cargo tonnage
and number of personnel per day).

 Base development requirements needed to
increase terminal capacity to meet the target
tonnage érequirements for construction, equip-
ment, and personnel).

Terminal capacity. Three major factors deter-
mine throughput capacity:

» Terminal reception capacity— the number
and type of ships that can be moved into the
harbor or coastal area of the terminal per day.

 Terminal discharge capacity— the amount
of cargo and personnel that can be discharged
in the terminal per day.

 Terminal clearance capacity— the amount
of car%o and personnel that can be moved
through and out of the terminal per day.

For planning purposes, express each factor as
short tons per day, containers, or square
feet/measurement tons per day. In every in-
stance, one factor will be the limiting (deter-
mining) factor. Even though the Iimitin? factor
may be obvious, be sure to estimate all three
factors accurately because the estimates will
point out areas that need improvement.

Two more factors that impact on throughput
capacity are—

Transfer capacity— the amount of cargo and
personnel that can be moved from the
discharge point to the in-transit storage areas.

Storage capacity— the amount of cargo that
the in-transit storage areas can hold, based on
the average dwell time of the cargo.

See[Figure 5-1 for a checklist to use when
determing throughput capacity. For further in-
formation, see FM 55-60, FM 101-10-1, MTMC
Report TE 73-44, Parts | and Il, and MTMC
Report TE 73-44A.

Terminal work load. The theater commander
assigns the mission (terminal work load) of a
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particular terminal. The mission assignment is
a target tonnage based on the terminal’s
throughput capacity. Both initial and an-
ticipated tonnages are included in the target
tonnage figure. Initial tonnage is the amount
of cargo the terminal organization is expected
to handle before its capability is increased by
base development. Anticipated tonnage is the
amount of cargo required at a future specified
date to support a particular operation and to
build up a reserve sugply for the support of
future operations. When the target tonnage
assignment is made, the terminal commander
estimates the construction, equipment, and
personnel required to increase the terminal
capacity to handle the anticipated tonnage.
The actual capability of the terminal depends
on its sustained ability to receive and clear the
daily capacity over a period of time.

Berthing Facilities and Anchorage Areas

Terminal discharge capacity is the I-day
capacity of a terminal to accommodate ships in
the harbor and to discharge them. For general
planning purposes, ships are discharged in two
ways—~by direct discharge onto the pier or
wharf from vessels berthed alonﬁside or hy
lighterage from vessels anchored offshore or in
the stream. Deep-draft wharfage is required for
pierside discharge; shallow-draft wharfage and
anchorage areas are considered jointly for
lighter discharge. See the|glossary for defini-
ti%nsfof anchorage, berth, mole, pier, quay, and
wharf.

When planning, consider availability of
harbor berths and anchora:ge, wharf capacity,
lighterage discharge, and local conditions.
Determine whether vessels can be brought into
the anchorage areas and alongside the berth,
Berths and anchorages are evaluated
according to size of the vessels they can ac-
co_mglodate. Berthing capacity is then deter-
mined.

Berth capacity. Port capacity estimates are
based on all available berthing facilities. In-
clude all facilities suitable for handling cargo
in the estimate. If the use of a particular berth
is doubtful and its capacity has been included
in the estimate, a clarification should be given.
Berthing capacity is materially affected by the
followilng factors.
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4 —

Channel dapths

Obstructions

Eneamy air activity

Enemy surface activity

Enemy submarine activity

Climate and seasons

Weather

Minefields or contaminated areas
Capabhilities in combating obstaclaes

Tactical dispersion requiraments

Wharf facilities

Beach capabilities

Discharge ratas ashore

Discharge rates in the stream

Anchorage area

Extent of destruction or contamination
Climate and seasons

Weather and tide characteristics
Cargo-handling equipment available
Floating craft and equipment available
Transit sheds and in-transit storage areas
Availabitity of local harbor

Space reserved for local economy
Enemy activity .

NERREERER RN

__ Capability of rail facilities

Capacity of highway facilities
Capacity of inland waterway facilities
Capacity of pipeline facilities
Capacity of air facilities

____ Enemy activity

____ Capability of data processing facilities

-

>Evaluste to determine water
terminal recaption capacity

Evaluate to determine water
>terminal
capacity

Evaluate to determine water
> tarminal
capacity

Water terminal
throughput
capacity

discharge [input]

clearance {output)

_ J

Figure 5-1, Terminal throughput capacity checklist

Layout. The analyst must consider the layout
of the facility:

» Adequacy of approaches.

» Stacking space on the landward side.
» Raised or depressed tracks.

» Stuffing and stripping sheds.

» Truck backup for stuffing and stripping
sheds.

* Open storage space.
* Transit shed space.
» Number and size of transit shed doors.

Along with the berth layout, consider curbs,
fences, and surfacing material, depth of water
alongside at high and low water, and location
of on- and off-loading ramps.

Weather. Weather has a direct bearing in
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berth use and capacity-especially during ex-
treme conditions.

Alignment. Wharf face alignment is impor-
tant. Consider the angle points and curvatures
along the wharf face. If they are excessive,
reduce the usable linear footage appropriately.

Wharf construction. Deck strengths of piers,
wharves, and transit shed floors are extremely
important. A rule of thumb for determining If
load capacity is adequate is the current use of
the area in question. If it is known that a cer-
tain cargo is normally handled, a fair load-
capacity evaluation can be made. The ideal
load capacitY is 800 or more pounds per square
feet; 500 or less Pounds per square feet is con-
sidered marginal to unacceptable. Consider the
height of the wharf or pier deck relation to the
rise and fall of the tide. This is extremely im-
pﬁ_rtant when considering ramp use on RO/RO
ships. !



Several factors limit using the stern or side
ramp on RO/RO vessels. The distance between
the top of the pier and the water at mean low
water (MLW) may prevent ramp use. If this
distance is excessive and exceeds the angle
limitations of the ramps, the side or stern open-
ing may be below the top of the pier. On the
USNS Comet, USNS Admiral William M.
Callaghan, and USNS Meteor, it is possible for
the ramp angles to be excessive because the
ramp openings are too far above the pier. The
vessel draft and the range of tidal change, of
course, contribute to the magnitude of this pro-
blem. This limitation must be evaluated on a
case-by-case basis to ascertain whether a
specific ship can use its stern or side ramps for
loading at a specific time period.

The working space is determined by the type
wharf; the length and width of the apron, exits,
and decking; type of cargo handled; and an-
ticipated tonnages. The working space must be
large enough to allow cargo to be unloaded and
cleared without delay. See MTMC Reports TE
73-44 and TE 73-44A for detailed information
on computing or projecting specific types of
working spaces. Local customs, specialized
construction, and the pier may cause
variations in berth dimensions, but the loaded
draft of the ship will always be the controllin
factor. Vessels require 60 to 70 feet of whar
space in addition to their measured length
overall (LOA) to allow their mooring lines to be
properly stretched out. Use the following berth
specifications for general planning.

General Berths

Class  Length (ft)  Water Depth (ft)
A 1,000 32-36
B 850 30-34
C 700 22-30
D 550 17-22
E 400 13-17
F 100 6-13
Tanker Berths
Class  Length (ft)  Water Depth (ft)
T-A 1,200 50-75
T-B 800 35-50
T-C 400 20-35
T-D 250 14-20

'Depths are computed for MLW.
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Use the following formulas to calculate
diameter of anchorage berths:

Offshore anchorage (diameter) = 2(7D + 2L)

In-the-stream anchorage (diameter) =
4D+2LxR

where;

D = depth of water at MLW
L = overall length of ship
R = reserve factor of 1.4

Lighterage discharge. Wharves used by
lighters should be within a reasonable distance
of enough anchorages and moorings.
Lighterage berths are assigned in units of 100
feet for each lighter (to the nearest 100 feet).
The unit measurement must be used
realistically. Disregard length of wharf more
than 100 feet but less than the next 100-foot
unit. A 350-foot wharf accommodates three
lighters at the same time. All alongside berths
with depths less than 18 feet are considered

lighter berths. For LASH and SEABEE
barges, refer to |“Basic Cargo Load/Unload

Temporary storage. Break-bulk cargo can be
temporarily stored in open or covered areas. To
determine usable square foot space, allow for
fire lanes and center, intersectin%,_ and working
aisles. To determine usable cubic foot space,
you must allow for lost height in stocking odd-
shaped items and for height restrictions
caused by Iightin? and sprinklers. Use the
following formulas for initial planning for open
or closed storage:

Usable square feet = A x .55
Usable cubic feet = A x B x .45

y = AX Bx .45
40

Measurement ton capacit

where;

A = available square feet
B = height available in feet

Note: Car%;o dwell time will greatly influence
capacity of storage areas. Dwell time can also
be very detrimental to the throughput capacity
of the terminal.

Open storage. Approximately 10,000 square
feet of space is required for each 1,000 MTON
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of cargo (10 square feet per MTON) to allow 50
percent space for surge and security. Average
stock height is 6 feet or two pallets high.

Covered storage. Approximately 7,500
Is\ﬂuare feet of space is required for each 1,000

TONs of cargo (8 square feet per MTON),
allowing 50 percent space for surge and
security. Average stock height is 8 feet or two
pallets high. Approximately 10 percent of each
day’s target tonnage will require covered
storage.

Long-term (open or covered) stora%e. In a port
area where temporary storaf]e will be for more
than five days, use the following formula to
compute the storage area required:

MTON/mo X aq f/MTON X days storage _ :qft
2 30 pace

For open storage requiring 10 square feet per
MTON:

MTON/mo days _ s5qft open storage

X 10 X epace

For covered storage requiring 8 square feet per
MTON:

MTON!mo days _ eqft covered storage

x B8 X
a0 space

Conditions vary with localities and may
sometimes be very unusual. When necessary,
berth, wharf, and lighter discharge factors
must be adjusted or reduced to meet
emergencies caused by local conditions.

Basic Cargo Load-Unload Times

The ship load-unload times in Table 5-2 are
based on a 20-hour workday. RO/RO and
Seatrain load-unload times were computed
from actual experience in past REFORGER
(return of force to Germany) exercises. There
has been enough REFORGER experience with
MSC RO/RO ships to place a high reliability on
the times shown.

Helicopters on RO/RO ships. Helicopter
loading on RO/RO ships is a lift-on/lift-off
operation. Additional effort is also required to
place helicopters in their final stow position.
Therefore, when transporting a significant
quantity of helicopters on RO/RO vessels,
allow additional  load-unload time.
REFORGER experience has shown that 1
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Table 5-2. Load-unload times for basic cargo
1

Tima in Days

Type of Ship Load Unload
RO/RO? 1.0 0.75
RO/RO SL-72 15 1.0
Seatrain 30 2.0
Break-bulk:

Ammunition 4.0 4.0

Unit equipmant 40 20

General cargo 40 4.0
Container3 1or2® 10r24
LASHS: 8 10r2? 1023

SEABEES. 7 1oz2 Tor2

1 Assumes 20-bour workday; excludes weather and
mechanical delays.

Refer tc following paragraph on hslicopter
toading.

Assume availability of at lesast two gantry cranes
per berth. Load-untoad time is exclusive of con-
tainer stuffing-unstuffing tima.

4 One day reguired for less than 900 containers, 2
days for more than 330 containers.

% These are general planning times; refer to

following paragraphs for loading LASH and
SEABEE ships.
One day to load or unload ships and two days (four
for ammunition) to load or unlead lighters; load-
unload timas for flighters should ke increased to
three days for a unit move invalving helicopters.,
The ship and lighter operations may run con-
curretitly. In any svent, allow a minimum of two
days for load-unload operations {including
lighters} invelving unit equipment or resupply.

7 One day to load or unload ship and two days to
load or unload bergss when berges are loaded or
unloaded at SPOE. Aliow a minimum of two days
for concurrent operations, depending on barge
barthing and terminal throughput caepabilities.

hour must be added to the normal load time for
each six helicopters.

LASH and SEABEE. Loading LASH and
SEABEE ships involves two separate opera-
tions: loading cargo on the lighters/barges and
loading lighters/barges on the mother vessel.
These operations may be concurrent, or the
mother ship may be loaded after all
lighters/barges are stowed with cargo. The
time required to load all of the Ii%hters/barges
with cargo is a de?endent upon the berth space
and the number of cranes devoted to the opera-
tion. See TM 55-1520-400-14 for detailed in-
formation and procedures on loading
helicopters in LASH and SEABEE lighters.

LASH loading time depends on the load
(commaodity) materials-handling eguipment cy-
cle time, and stevedore gang productivity. In-
formation from various ports and terminal
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operators throughout the United States in-
dicates that an average of 4 hours is required
to load a LASH lighter with military equip-
ment. This includes the time required to
remove hatch covers, load cargo, block and
brace, and secure hatch covers.

Specialized Loading

When maximum unloading efficiency is the
governing factor rather than economy of cargo
space, the principles of combat loading should
be employed. In this specialized type of
loading, mixing cargo types within ships’
holds is kept to a minimum and each hatch is
self-sustaining.

Cargo stowage should be blocked vertically
in each hatch; this saves time by reducing the
number of times that cargo gear must be re-
rigged or shifted. Within each cargo space,
drafts of cargo should be palletized, netted, or
containerized; drafts should not be tiered
unless MHE is available to move cargo from
the wings to the hatch square. When cargo is
palletized, at least four pallets in each hatch
square should have bridles intact so that no
time is wasted in breaking the stowage.

Vehicles should not be floored over and
tiered, even if SEace is available, because bull-
ing vehicles to the square on the upper tier and
clearing the flooring and shoring is time con-
suming. As far as possible, trailers should be
stowed with their prime movers. Unit cargo
may be loaded in vehicles to the lower reduci-
ble height if the ship’s ?ear capacity is not ex-
ceeded. Powered vehicles must be in running
condition with fuel tanks three-quarters full.

Use a profile loading diagram for the ship to
compute unloading time for each hatch at time
of prestowage. Obtain information for the pro-
file loading diagram from the storage plan.
Add the time factors for hatch opening, shift of
gear, and all drafts to obtain total unloading
time for each hatch. Enter this total in the
tabulation for the hatch on the profile loading
diagram.

Rig and boom capacities differ among hat-
ches for each design of cargo vessel. In general,
5-ton booms are installed to serve each hatch.
One or more hatches are also served by 30 to
60-ton capacity jumbo booms. The limiting
load factor of the rig is the safe working load of
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the wire rope multiplied by the number of
parts. The normal safe load for a single-rigged
yard-and-stay rig is 6,600 pounds for 5/8-inch
wire and 8,000 pounds for 3/4-inch wire (im-
proved plow steel) in good condition. Heavier
weights must be lifted by doubled yard-and-
stay rigs, swinging booms, four-boom rigs, or
jumbo booms.

Average weights of drafts are-

« Palletized general cargo— 1 STON
« Palletized ammunition— 1 1/2 STONSs
e CONEX—5 STONS

Vehicle weights depend upon type of
preloading.

Use the following guidance to compute
unloading time:

« Single-rigged yard-and-stay—5 minutes
per draft (pallets, [/4-ton trucks and trailers,
1/1 2-ton trailers, empty 3/4-ton trucks).

* Doubled yard-and-stay or double-purchase
swinging-boom rig— 10 minutes per draft
(CONEX, empty 2 |/2-ton trucks).

* Jumbo boom rig— 15 minutes per draft
(veEu):Ies heavier than 2 1/2-ton trucks, APCs,
tanks).

» Opening hatch— 15 minutes average (25
minutes for weather-deck hatch, 10 minutes for
‘tween-deck hatch).

» Shifting rig—30 minutes.

Unloading time strengths for specially
equipped vessels (roll-on/roll-off and LKA
equipped with special ramps, elevators, pallet
conveyors, monorails, or other devices) must
be developed from experience.

See FM 20-12 for detailed guidance on com-
bat loading as well as commodity loading and
selective loading. Loading diagrams for US
Navy Amphibious Force vessels, as well as
standard maritime-commission-design vessels,
should be secured from the combat cargo of-
ficer assigned to an individual vessel. While
these vessels may be of the same design, their
loading capacity for each hold will differ.

Container Operations

Unless local conditions dictate otherwise,
container berths should be along a quay rather
than a finger pier. Placing containers along a
quay allows some flexibility in berth lengths.
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Terminal layout. A typical container terminal
consists of the ship berth, container cranes, en-
try facilities, marshaling area, container in-
spection garage, container packing shed, and
equipment storage.

Containership berths require a minimum
length of 1,000 feet to handle the size of vessels
currently in use. A maximum length of 1,100
feet will take the largest containership present-
ly afloat or contemplated.

Since most container vessels have no ship-
board cranes to handle containers, container
cranes will be required. Two or more cranes,
working simultaneously, can unload and load a
containership.

The truck entrance to a terminal should con-
sist of two or three entry lanes with a cor-
responding number of departure lanes. Each
lane should have a truck scale to weigh the con-
tainers in or out. A building will usually be
located at this entry/exit point for handling
necessary paperwork and assigning positions
in the marshaling yard to incomin? containers.
Approach roads to the terminal should be
generous. Container operations generate
substantial truck traffic, peaking on days
when ships are in port. This peak necessitates
truck-holding lines at the terminal entrance.

Located near the entry building and next to
the marshaling area is a small garage for the
physical inspection of arriving or departing
containers. Inspection is required because
responsibility for the containers changes as
they enter or leave the terminal. In addition, a
maintenance garage is usually provided for
stevedoring devices used to handle the con-
tainers in the marshaling yard.

A less-than-container load (LTCL) packing
shed is usually provided. The term “container
freight station” is often used for such a
building. The building need not be next to the
marshaling area and definitely should not
assume the normal location of a transit shed.
Any structures near the stringpiece tend to im-
pair movement of containers to and from the
cranes during loading and unloading opera-
tions. The size of packing sheds varies, but the
general confi?uration resembles a typical truck
terminal. Delivery trucks arrive at one side of
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the building cargo is moved from these trucks
directly into waiting containers on the op-
posite side with a minimum flooring of cargo.
The packing shed, therefore, tends to be long
and narrow with emphasis on the necessary
number of truck and container doors.

Container storage and retrieval systems. A
number of storage and retrieval systems and
combinations of systems are in use at con-
tainer terminals. Of these, the most common
are chassis storage, straddle carrier, and travel
crane. Where space is limited, a vertical
storage and retrieval system is used.

Chassis storage. A container discharged by a
ship is placed on a semitrailer chassis. The
chassis is hauled by a yard tractor to an
ass[?ned terminal position and remains there
until picked up by a highway tractor. Chassis-
carrying export containers are similarly stored
b%/ highway tractors and later hauled to the
ship by yard tractors. Since containers are
stored one level high, this system requires
more terminal storage space than any other
container storage system. Handling efficiency
is 100 percent because every container is im-
mediately available to a tractor unit and all re-
quired handlin%s are productive. This system
requires more chassis than any other system.

Straddle carriers. Containers are stacked two
or three levels high by straddle carriers. These
carriers straddle the containers and carry them
between shipside and storage areas or onto
trucks or railroad cars. Less storage space is
required with this system since containers can
be stored two or three high. Handling efficien-
cy, however, is reduced to 50 percent or less
because an upper container must be moved to
reach a lower container. In some cases the
tractor-chassis system is used between ship-
side and stacking area.

Traveling bridge cranes. Containers are
stacked up to four high by traveling bridge
cranes. These cranes can stack higher than
straddle carriers and so increase the capacity
for a given area. However, handling efficiency
is reduced by the many nonproductive han-
dlings required for retrieval of containers. Con-
tainers are delivered to and from the cranes by
tractor-chassis units.
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INLAND WATERWAY PLANNING

Inland waterways include all rivers, lakes,
inland channels, protected tidal waters, and
canals deep enough to accommodate water-
borne traffic. In a theater of operations, an in-
land waterway is normally operated as a com-
plete system. The system includes locks, dams,
bridges, and other structures that contribute
to or affect movement of vessels carrying
passengers and freight. Inland waterways are
principally used by the civilian economy.
Military use depends on waterway develop-
ment, necessary rehabilitation, the tactical
situation, and the impact of such use on the
civilian economy.

Inland Waterway Service. When required, an
inland waterway service may be formed to con-
trol and operate a waterway system and to for-
mulate and coordinate plans for using inland
waterway transport resources. It may also be
formed to integrate and supervise local civilian
facilities supporting military operations. The
inland waterway organization varies in size
from a single barge crew to a complete inland
waterway service, depending on requirements.
The service ma?/ be composed entireIP/ of
military personnel, or it may be staffed by local
civilians supervised by military units of the ap-
propriate transportation staff section.

Inland Waterway System. Three separate
functional components-the ocean reception
Foint (ORP), the inland waterway, and the in-
and waterway terminal-make up the inland
waterway system. The transportation planner
must estimate the capacity of each of these
functional components; the lesser capacity
becomes the capacity for the inland waterway
system.

Ocean reception point (ORP). An ORP con-
sists of mooring points for ships, a marshaling
area for barges or other lighterage, and a con-
trol point. There should be at least two stake
barges at each ORP-one for import cargo and
one for export. LASH, SEABEE, container,
and genera car?o vessels may discharge at an
ORP. Because of the rapid discharge capability
of LASH and SEABEE vessels, the ORP
should have enough berthing to handle twice
the barge capacity of that type ship. The ORP
should have water space with enough stake
barges to accommaodate the same amount of
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bar?es as the wharf space. Barges can be of the
preloaded variety such as those discharged
from LASH and SEABEE vessels; or they can
be barges or other lighterage loaded from con-
tainer or general cargo vessels. In either in-
stance, there must be enough wharfage or
stake barge space to handle barges from cur-
rent working ships as well as those returning
empty from previous working ships.

Reception, discharge, and clearance
capacities of an ORP are computed in the same
manner as for an ocean terminal-with minor
differences. ORP clearance capacity is the
number of personnel, containers, barges, or
STON:Ss of cargo that can be moved from the
ORP via any mode. Just as terminal transfer
and storage capacity influences terminal
discharge capacity, so tugs and barges (ter-
minal transfer) and wharves or stake barges

storage) influence ORP discharge capacity.
areful analysis determines the space required
and available for stake barges as well as the
space required to move barges to and from the
stake barge. Also, transit time between the
ship and the stake barge or wharf and other
factors incidental to cargo (barge/lighterage)
transfer and storage must be determined.

Inland waterway terminal. An inland water-
way terminal normally includes facilities for
mooring, cargo loading and unloading,
dispatch and control, and repair and service of
all craft capable of navigating the waterway.
Terminals are established at the origin and ter-
minus of the inland water route. Intermediate
terminals are located along the way wherever a
change in transportation mode is required.

Terminals in an inland waterway system are
classified as general cargo, container, liquid, or
dry-bulk-commodity shipping points. ExceFt
for the general cargo type, terminals usually
include special loading and discharge equip-
ment that permits rapid handling of large
volumes of cargo.

Inland Waterway Capacity

The inland waterway’s physical features af-
fect its ability to carry cargo. Some of these
features are-

 Width and depth of channel.

* Horizontal and vertical clearance of
bridges.
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e Number of locks.
» Method of lock operation.
e Time required to clear locks.

Freeze-ups, floods, and droughts also affect a
waterway’s capacity. The translgortation plan-
ner must know when to look for seasonal
restrictions and how long to expect them to
last. Other factors to consider are speed, fluc-
tuation, and direction of water current as well
as availability of craft, labor, terminal
facilities, and maintenance support. The
number of craft or barges using the waterway
determines the method for computing its
capacity.

Estimate. Usually there are not enough craft
or barges available to fill or exceed the capaci-
ty of an inland waterway. However, if there are
enough, daily capacity can be estimated
Determine the number of craft per day that can
be passed through the most limiting restric-
tion (lock, lift bridge, or narrow channel];
multiply this figure by the average net capaci-
ty of the barge or craft in use.

Formula. Normally the capacity of a water
way is so large or the availability of barges so
limited that there are not enough barges to fill
or exceed the waterway capacity. In this case,
use the following formula to compute the
number of tons a given number of barges can
move a given distance each day:

F=HXGXE
A

where

F = daily tonnage

H = number of barges required or available
G = tons per barge

E = hours of operation per day

A = turnaround time for barges in hours

Turnaround time. Turnaround time is the
length of time it takes after leaving a point to
return to it. If barges are being picked up at a
wharf or stake barge, barge loading time is not
part of the computation. If barges are picked
up at shipside without marshaling at a wharf
or stake barge, barge loading time 1s a factor in
turnaround time. The following factors must
be known before computing turnaround time:
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« Length of haul— the round trip distance
between the barge pickup point and barge
delivery points.

o Speed— influenced by wind, current, power
of craft, and size of load. If the craft’s speed
cannot be determined, assume it to be 4 miles
per hour in still water (6.4 kilometers per hour).
Speed and direction of current can frequently
be discounted since resistance in one direction
may be balanced by assistance in the other
direction. However, this is not always the case.

« Loading and unloading time— the time it
takes to load and unload a craft at origin and
destination.

¢ Time consumed in locks— the time it takes
a craft and its tow to pass through a lock.
When exact data is lacking, assume lock time
to be one hour per single lock.

e Hours of operation per day— usually
planned as 20. Dropping barges from the tow,
refueling, taking on stores, rigging up, and
maintenance consume the remaining 4 hours.

e Transit time— the time to move the craft
the length of the haul and return it to its origin.
Computing transit time is strictly a
mathematical function: the distance traveled
divided by the speed of the craft. Transit time
does not include stops or delays of any kind.
Turnaround time, on the other hand, is the
total time it takes for a barge or tug to go from
start point to destination and return to start
point, including transit time and all delays.

Use the following formulas to compute turn-
around time ébarge turnaround times always

include unloading time; loading and unloading
times do not apply to tugs):
Barges
K = B+_CE3+D A= B+C+D
Tugs
L=CtD  m=c+D
E
where
A = Darge turnaround time in hours

B
C

unloading time per barge
transit time



D = locking time

E = 24-hours per day . |

K = barge turnaround time in days
L = tug turnaround time in days
M = tug turnaround time In hors

Barge and tap requirements. Barge and tug
requirements for containerships, LASH an
SEABEE ship, and RO/RO ships cannot be
figured on the basis of tons carried. For LASH
and SEABEE vessels, loading time is_com-
pletely omitted from the turnaround time for-
mula“at both the ORP and the inland water-
way. Discharge tonnage for containers is ex-
pressed as containers per hour. Barge and tug
re uwerpents for tthe vessels .dePend on the
sizes of tugs avallable, restrictions on the
number of ,barlges per ton, and the number of
barges available.

Barges.To determine_the number of barges
needed to move a specified number of tons a
?grenc]mgd distance each day, use the following

H= X

]
= >

where

H = number of barges required
F = daily tonnage™

A = turnaround time in hours
G =tons per harge.

E = hours of operation per day

Note that since turnaround time in hours must
be known to determine the number of barges

%e_quired, turnaround time must be computed
irst.

Tugs. Once the number of bar%es required to
Perform a given task is known, the number of
ugs or towhboats needed to tow the barges can
be com?uted. When tut};s are used, the arrange-
ment of the tows must be considered. It i
sometimes possible to operate with fewer tugs
than tows because tugs do not have to wait in
&ort while cargo Is_being transferred.

oreover, one tug can often tow more than one
barge. When planning a towing operation, con-
sider the fit of the tow in the locks. Use the
following formulas:

Tows g =H
1

where

J = number of tows

H = number of barges required or
available

| = number of barges per tow

Tugs M= 9L
K

where

M = number of tugs required
L = turnaround tirme for tugs in days
K = turnaround time for barges in days

Note that turnaround times for barges and
tugs must be computed first.

Inland Waterway Terminal Capacity

Inland waterway terminals are staffed by ap-
propriate transfer units or teams. The number
of terminal transfer units required depends on
the results of an inland waterway terminal
throughtput analysis, A throughput analysis
sﬂout[lg%g conducted for eacf] n%aﬁ&l watere\l/ay
terminal in the system. The restricting capaci-
t%/ receFtl(?n, discharge, or clearance% for %ach
terminal determines ts capacity. Then these
individual capacities are combined into one
%umu,latllve capacity for the inland waterway
erminal.

Inland Waterway System Capacity

After estimating the caﬁac,lt of the three
functional components of the inland waterway
system. use the lesser of the three as the
estlmateld c?pacny for the gnnre S s&gm For
xample, if capacity per day is 3,000 tons
TORP)PZ 0 tors (Cm ‘ot wateX/v ), and 2500
ons ‘(infand waterway terminal), " then 2,000
ton? is the capacity for the inland waterway
system.

Once the capacig/ of the inland waterway
system has been determined. personnel re-
quirements for each component of the system
can be determined. If host-nation personnel
will support part of the system, determine only
US army personnel needs. When planning. per-
sonnel and unit requirements for an inland
waterway system, refer to FM 101-10-2.

When d,etermining equipment needed to sup-
part the Inland waterway System, first deter-
mine the number and capabilities barges and
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tugs the_host nation will supply to the US
Army. Then determine the US Army’s
augmientation requirement, When deciding
which egwmem IS best suited for the system,
refer to FM 55-50. For more complete informa-
tFllc\)AnS%n66Army terminal operations, refer to
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LOGISTICS OVER-THE-SHORE
PLANNING

Historically, the phrase “logistics over the
shore” (LOTYS) has applied where a vessel an-
chored in open water was discharged into
ligherage with the lighterage subsequently
discharged over a bare beach. This definition
was narrow and restrictive. The current defini-
tion of LOTS is “any vessel discharge opera-
tion other than one conducted at a fixed-pier
facility.” A fixed-,oier discharge operation is
one where a vessel is discharged direct to land
or land transportation. A LOTS operation is
one where a vessel is discharged directly to
other than land or land transportation. LOTS
includes vessel discharge to lighterage and
subsequent discharge over the shore. The type
of beach or vessel anchorage plays no partin
defining a LOTS operation. See FM 55-50 for a
detailed discussion.

Terms. The planner should be familiar with
these terms:

» In-the-stream anchor— anchorage in pro-
tected deep water such as a harbor.

» Offshore anchor— anchorage
shoreline in unprotected deep water.

NOTE: From either of the above anchorages,
the ship can discharge to lighterage for subse-
quent discharge to a flxed-ﬁort facility, unim-
proved facility, or bare beach.

» Fixed port facility— specifically designed
to accommodate cargo discharge or backload
operations; characterized by sophisticated
equipment and procedures; frequently oriented
toward a specitic type of cargo such as con-
tainer, RO/RO, hazardous, and general cargo,
although there is a recent trend toward com-
bination facilities; normally has extensive
hardstand areas, transit sheds, shore cranes,
and access to well-established, well-defined rail
nets and roadnets.

e Unimproved facility— a fixed facility not
specifically designed for cargo operations; for
example, a pier facility frequented by fishing
vessels; has hardstand or hard surface
alongside a shallow body of water and perhaps
some type of simple shore crane used for
loading and discharging fishing boats;
characterized by a marked lack of
sophisticated facilities and equipment; water

off the
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depth and pier length inadequate for ocean-
going vessels; sparse roadnets; rail nets proba-
b(ljy nonexistent; existing facilities might be
adapted for use in cargo operations, but MHE,
transit sheds, marshaling area, and com-
munications would have to be provided to sup-
port operations.

» Bare beach operations— beach essentially
as nature made it; considerable engineer sup
port needed to provide a facility suitable for
cargo operations.

NOTE: These beach facilities are inefficient
and only used when fixed or unimproved
facilities are unavailable or inadequate. There
are no preexisting facilities, but LOTS site
location should be in proximity to highway and
rail facilities. All other capabilities, MHE,
hardstand, communications, and support
facilities would have to be provided.

Bare Beach Operations. Existing port
capacities in many areas will not be enough to
support theater tonnage requirements. This,
coupled with the possibility of enemy in-
surgent activities, means that emphasis in
planning will be shifted from large port com-
plexes to widely scattered beach operations. It
Is estimated that upwards of 40 percent of all
cargo entering a theater by surface means will
be delivered through dispersed beach ter-
minals. Therefore, the senior terminal com-
mander in the theater must continually plan to
open new beaches. These beaches will—

» Absorb the tonnage capacity of a port or
unimproved facility made untenable by enemy
actions.

» Relieve congested routes of communica-
tions.

» Reduce land transportation required to
support combat elements.

Plans should include-

* Proposed location and layout.
* Type of lighterage used.
« Task organization needed.

¢ Route and methods of movement to the
area.

e Construction required.
e Communications requirements.
* Logistical support procedures.
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Supervision. Close attention and supervision
are required at each bare beach LOTS
discharge point. The success of each beach
operation depends to a great extent on the effi-
clency of cargo operation on the beach itself.
Supplies and equipment being brought to the
beach must be kept moving across it toward in-
land destinations as rapidly as possible. A
cluttered beach offers a lucrative target to the
enemy and hinders cargo movement. Using
amphibians or LACV-30s for lightering
general cargo aids significantly in reducing

each congestion.

Each two-ship terminal will be under the
direct operational supervision of a terminal
battalion. As a minimum, each will be manned
by two terminal service companies, two light
or medium amphibian companies, and one
medium boat company. In addition, one or
more truck companies may be attached for
intraterminal transportation and clearance
assistance. Terminal transfer elements may be
required to aid in clearing cargo backlogs in
discharge areas. Harbor craft teams may also
be attached as required. The functions of a
number of these terminals, dispersed along a
maximum of 150 miles of shoreline, will be
coordinated by a terminal group or brigade.
II_igrlmterage maintenance is provided at group
evel.

The minimum troop assignments given
above are based on an average planning factor
of 25 percent of all cargo entering a theater be-
ing vehicles and other heavy lifts and the re-
mainder, general or container cargo. Of the
2,000 STONs of mixed general cargo which
two terminal service companies can discharge
per day (1,000 STONSs each), 75 percent (1,500
STONS) will be lightered by the amphibian
units. The remaining 25 percent will be
delivered ashore by the medium boat
company.

Maintenance. Employing terminal units over
widely separated distances along a coastline re-
quires careful evaluation of the maintenance
system supporting a complex of scattered
operations. Increased emphasis must be placed
on organizational maintenance. Unit
maintenance personnel should be well-trained
and every effort made to remedy minor
troubles and prevent costly equipment
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breakdowns. The terminal group SOP should
establish the procedure _for providin
maintenance support. Floating craft
maintenance units supporting terminal opera-
tions over an extended coastline require mobile
marine repair facilities and on-site repair
Service.

Dispersion. In dispersed beach terminal
operations, terminal units, operating equip
ment, cargo, and facilities are separated as
widely as operational efficiency permits. All
activities are spread over a wide area to avoid
offering the enemy a concentrated target.
Discharge operations which offer the enemy a
lucrative target are scheduled as seldom as
possible and for as short a time as possible.
Dispersion of terminal units greatly increases
reliance on radio communications for effective
command, control, and coordination. There-
fore, communications security (COMSEC) and
electronic  counter-measures (ECCM) are
critical to maintaining reliable communica-
tions.

Site Selection. The first step in site selection
IS to determine the beach areas available.
Degree of dispersion that can be attained is
directly related to daily tonnage requirement
and size and nature of the assigned area. As
soon as practicable after designating the
limiting points of the area, reconnoiter the
sites to determine those most suitable for
operations. Selection of sites should be based
primarily on their existing capability to ac-
commodate desired tonnage. Consider these
major factors:

Tide.

surf.

Beach gradients.

Bars.

Bottom characteristics and beach surface.
Anchorage areas.

Weather.

Topographic features.

Remember that LOTS depends almost
wholly on favorable weather. Also, lighterage
operations alongside a vessel are particularly
hazardous if more than a moderate sea is run-
ning. Heavy surf reduces the amount of cargo
brought in by lighters and can cause suspen-
sion of the entire operation.
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Beaches ideally suited for LOTS without
Prior preparation or alteration are seldom
ound. Therefore, some engineering support is
usually required for landing craft to beach and
to provide exits from the beach to discharge
areas and the clearance transportation net.

Normally, the terminal group or brigade
commander, in consultation with naval
authorities, initially selects possible beach
sites for LOTS. This is done after an extensive
study of maps and hydrographic charts and an
analysis of aerial reconnaissance reports. A
detailed ground and water reconnaissance of
the selected area determines feasibility of the
sites. The reconnaissance should be as
thorough as time and the situation permit.
Aerial reconnaissance is useful to verify in-
formation obtained from map reconnaissance.
Road nets shown on the map may have been
destroyed or made impassable; new roads may
have been built. Bridges may have been
destroyed, or structures may have been built
on the beach. It is crucial that naval
authorities be consulted early in the study.
This is so that advice about possible anchorage
areas as well as difficulties and hazards to
Blavigation will be available as early as possi-

.

Reconnaissance. The party which conducts
the ground and water reconnaissance must in-
clude personnel capable of advising the
terminal group commander on the following:

» Engineering effort required to prepare and
maintain the area.

« Signal construction and maintenance re-
quired for communication within the beach
area, as well as between the beach area and the
terminal group headquarters.

* Need for and location of beach dumps,
transfer points, and maintenance areas.

* Type of quhterage that could be employed
most effectively.

* Need for and location of safe-haven
facilities for lighterage.

eLocation and desirability y of anchorage
areas.

»Possibility of using spud (self-elevating,
nonpropelled) piers and other special equip-
ment.
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* Vulnerability to enemy attack of the ter-
minal area, its seaward approaches, and its
connections with the interior.

The typical reconnaissance party should con-
sist of but not be restricted to the following
personnel:

*Representatives of the terminal group
commander (to coordinate or supervise the
reconnaissance team and to recommend task
organization).

» The terminal battalion commander and ap-
propriate staff members.

« An engineer officer (preferably from the
supporting engineer unit).

« A signal officer (preferably from the sup-
porting signal unit).

* Representatives of amphibian units (to
locate desirable entrances to and exits from
water, transfer points, and so forth).

* Representatives of landing craft units (to
select beach areas, anchorages, maintenance
areas, and navigation aids).

* Representatives of units with special
equipment.

* US Navy representatives (to advise on an-
chorage areas and naval support required).

» A military police representative (to deter-
mine needs and plan military police support for
traffic control and beach management).

In addition to gaging beach area
characteristics, the reconnaissance Jlarty must
determine whether the selected area has
enough anchorage for the number and types of
ships required to support planned beach opera-
tions. If the Navy representative indicates an-
chorage areas that are acceptable, they must
be examined to see if lighterage can cross from
the anchorage areas to the beach. For example,
sandbars or reefs just offshore may ﬁreclude
the use of LCMs, LCUs, or barges. These con-
ditions may also re(iuire the use of amphibians
until a channel is cleared. Important features
to consider are depth, size, landmarks, and
underwater obstacles.

Depth. For large cargo ships, a minimum
depth of 30 feet and a maximum of 210 feet are
required. Maximum draft of ships to be
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discharged and the ground swell conditions
decide minimum depth. The length and weight
of anchor chain determine maximum depth.

Size. For planning purposes, the anchorage
area should be a circle with an 800-foot radius
to provide a safe free-swinging area for the
standard five-hatch vessel. If larger vessels are
?nticigl)ated in the operation, use the following
ormula;

2(7D + 2L) =R (diameter in feet)
where.

D = depth of water in feet

L =length of vessel in feet

A much larger radius may be required for
dispersion if operations are being conducted
under threat of nuclear warfare. Bow and stern
mooring is not considered desirable in tidal
areas because athwartship currents cause ex-
cessive strain on mooring gear. Also, ap-
preciable changes in depth require continuous
watching of the anchored vessels. The type of
offshore bottom also has a significant bearing
on how close ships can be anchored to each
other because a ship will drag anchor if the bot-
tom is too rocky or slushy.

Landmarks. Landmarks (especially those
assisting navigation and location of beaches),
such as prominent hills, are helpful.

Underwater obstacles. Underwater obstacles
should be noted. These include bars, shoals,
reefs, rocks, wrecks, and enemy installations
which might interfere with the passage of
vessels to and from the area. Estimate the
degree of interference offered and the amount
of work involved to clear channels.

During the reconnaissance, the terminal
battalion commander also selects and assigns
company areas and frontages, indicates areas
of defense responsibilities, and tentatively
organizes the area of operations. On com-
pletion of the reconnaissance, findings are
analyzed and the most desirable beach areas
selected. Alternate beaches are chosen and
listed in order of suitability. The battalion
commander submits the sites selected to the
terminal group commander along with a
written plan for implementing operations at
the selected beach.
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Beach Capacity. For general planning, deter-
mine beach capacity by applying data con-
tained in FM 101-10-1. However, this data is
based on average conditions and must be
adapted to specific beach operations. For a par-
ticular discharge site, several factors must be
considered. These factors fall into two
groups- those which limit the cargo-handling
capacity of the beach and those which restrict
the flow through the area because of the nature
of the beach and the hinterland. Whichever
group is more limiting to the quantity of sup-
plies that can be handled determines the
capacity of the beach. Beach terminal planning
requires a beach capacity estimate and in-
volves the same steps used in planning for a
fixed ocean terminal.

Personnel/equipment factors. Cargo-handling
capacity is affected by the following factors:

« Availability and expertise of personnel for
discharging ships and handling cargo on the
beach and in the discharge areas.

» Type and availability of mechanical aids
and transportation equipment for beach
clearance.

» Types and amounts of lighterage available
for operation.

e Ability of the enemy to interrupt opera-
tions.

Terrain factors. Most terrain factors are self-
explanatocrjy, but beach exits and the
hinterland play such important roles in beach
capacity that they are discussed in detail.
Possible terrain limitations are—

« Length and width of beach.
 Underwater obstacles.
« Tidal range.

» Strength and direction of tidal stream (rip
currents and littoral currents).

e Surf.

Gradient of beach.

Bearing surface of the beach.
Availability and type of beach exits.
Hinterland.
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Beach gradient and materials. Beach gra-  Mild—11in 60 to 1 in 120 feet
dient,”or the underv&/ater slope of t?%l beack?, is o Flat — Less than 1 in 120 feet
usually expressed as a ratio of depth to : T : .
horizontal distance. A gradient of 1in 50 in- Eg?g%{:&t&g?ls are classified according to par
dicates an increase in depth of 1 foot to every '

50 feet of horizontal distance. For landing and Partcle diameter
amphibious craft, usually only the gradient Materia (in microns*) {in fnches)
from the water’s edge seaward to a depth of 3 Boulder 256,000 g over 1028 and over
fathoms (18 feet) needs to be determined. A Cobble 256,000 - 64.000 10.24 - 256
gradient slightly steeper than 1 in 50 is con- Stane 64,000 - 4,000 256-0.16
sidered suitable for a loaded _Iandl_n% ship tank teyomsesons 2000 100 005008
(LST); a gradient of 1 in 20 is satisfactory for b 000 - 500 0,04 -0.002
an LCM-8. Mediam sand 500 - 250 0.002 - 0.001
Fine sand 250 -125 0.001 - 0.0001
Following are classifications of beach gra- Yery fine sand 125- 623 0.0001 - 0.000625
dients: Sl 625-38 0.000625 - 0.0000156
' . *Micron is approximately 000003937 inch.
« Steep—More than 1 in 15 feet ) —
*Moderate 1 in 15 to 1 in 30 feet See Figures 5-3 and 5-4 for profile views of
*Gentle—1in 30 to 1 in 60 feet beach sites.
v 4
STEEP MODERATE GENTLE
115 . 12 I1-30 l -
| omii=1 MILD FLAT
| 195 1120
—
L J
300 20 240 210 180 150° 120 il 80’ 3 )

Figure 5-3. Profile view of typical underwater gradient

BEACH DR SHORE ofenti— COASTAL —
.-— TERRAIN

= Beach width at [ow waler (MaxMUM)  ee—— EXITS

SEA APPROACH

| B |

== ]ffshore —geeag——— Nearshore

ot F 125110 et Brach width at hugh water -—jmd
{minimum) {normally dry}

£ _ Zane of or backshare o
o g B normal
3 E £ wave wash "I;Lrn:s-
£E =2 above p W
23 =« water level B P
] erm crest
3 {vanable) #  Plam
Extreme limit
- = High-water level (High tide}= Lymiit of narmal wave action  Of Starm-wave
m it " action
N ’ (intrequently
: reached)

- Nane
— " i — *‘ - l.0w-w§ter {datum)
A {low-tide) g o Beach gradient in bigh-water zone

W R {influenced greatly by wave achion)

e Ao Average nearshore bottom slope
s N LR
SRy BT A = A known depth referred to (datum} nearshore zone
= Approx. 30 feet or 10 meter depth B = Distance of known depth from shorehine

Figure 54. Marine beach profile diagram .
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Beach exits. The capacity of a beach to
discharge and clear supplies and personnel is
limited by the capacity of the roadnet from the
waterline to inland destinations. These
destinations include dumps, principal inland
areas, and the interior communications net.
Since the useful capacity of the beach can
never exceed roadnet capacity, an early and
detailed analysis must be made to determine
the capacity of the existing roadnet. If the road
net capacity is inadequate, new roads must be
built, which will require additional engineer
support both for construction and
maintenance.

The number of exits required varies ac-
cording to physical characteristics of the
roads, the type and amount of cargo, and the
type of conveyance used in beach clearance.
Different types of equipment should have
separate routes. The adjacent area is a factor
which may limit the number of possible exits
from the beach. An otherwise ideal beach may
be backed by sand dunes, seawalls, swamps, or
other obstacles which hamper clearance opera-
tions.

Hinterland Besides the beach and its exits,
consider the following factors when selecting a
beach for unloading cargo:

« Existing roadnet or rail net.
» Physical characteristics of existing roads.

o Strength and width of bridges in the ex-
Isting roadnet.

» Possibility of building a roadnet (if none
exists).

» Existing telephone and telegraph lines,
radio stations, power lines.

 Need for new telephone lines, et cetera.
e Suitable area for heliport (if needed).

Beach Transfer Points. Beach transfer points
are locations where cargo is transferred from
amphibians to a clearance mode for delivery to
destination. The requirement for beach
transfer points is identified and their locations
designated during reconnaissance. A desirable
beach transfer point has the following
characteristics:

e |t should be located to the rear of the

FM 55-15

beach so it will not interfere with operations at
the shoreline.

e It should be on the route that amphibians
travel when moving from and to the water.

* It should be near the clearance route
where cargo trucks moving in the traffic pat-
tern can receive their load without interfering
with other traffic and still have access to an ex-
it from the transfer point.

« It should allow amphibians to cross the
beach, which makes it unnecessary to prepare
a beach roadway for cargo trucks.

e There should be room for a roadway on
either side of the MHE operating at the
transfer point so that there is no interference
between amphibians and cargo trucks.

o[t should allow for location of cranes on
firm, level ground with their longer axis
parallel to the direction of vehicle movement so
that loads can be transferred with the least
amount of movement of the boom.

Temlporary Holding Areas.In general, the
problems of cargo clearance in beach opera-
tions are the same as in conventional port ter-
minals. However, physical differences in the
operating areas may require different pro-
cedures and equipment. In an ideal situation,
clearance transportation capacity is balanced
with discharge capability; cargo is moved
through and out of the terminal area as fast as
it is unloaded from the ships. In reality this
balance seldom occurs. Some cargo backlog
must be anticipated and provided for by
establishing temporary in-transit storage
areas. These areas should be located near
transfer points used by amphibians to ac-
commodate cargo that cannot be immediately
transferred to clearance conveyances. Cargo
unloaded from landing craft that cannot be im-
mediately cleared should also be brought to in-
transit storage areas to avoid congestion and
cargo pile-up on the beach.

When clearance transportation later
becomes available to move cargo from in-
transit storage areas, this imposes an addi-
tional burden on terminal service companies
which unload lighters delivering cargo from
the ship. Any effort diverted by these units to
handling cargo in the in-transit storage areas
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only impairs their ability to keep the lighters
moving. Eventually, the entire operation will
stagnate. Assigning terminal transfer
elements (squads, platoons, or companies) to
load backlogged cargo in the in-transit storage
area onto clearance transportation will solve
the problem. Then cargo will flow out of the
terminal without disrupting discharge opera-
tions at the ship because of slow lighter turn-
around.

Temporary in-transit stora?e areas should be
located away from main clearance roads to
minimize road congestion and present less
lucrative targets. Roads leading from main
clearance roads to in-transit storage areas
must be kept in good condition. Each area
should have a separate entrance and exit. If
tracked vehicles will be used as well as trucks
and amphibians, separate traffic nets may be
needed. The ground should be level, firm, and
dry. The surrounding area should be large
enough to allow in-transit storage facilities to
expand to meet the maximum requirement an-
ticipated.

Traffic Control. Traffic control is vital to pre-
vent congestion in the terminal area and
promptly clear cargo to its initial destination.
To control vehicular traffic in the beach area—

» There should be enough drivers, MHE,
and supervisors for around-the-clock opera-
tions.

* Motor transport equipment should be
ggrgegsjlly planned for maximum use (see FM

» Motor transport units should be attached
at group level to operating terminal battalions
according to requirement fluctuations and
degree of dispersion between beach sites.

» Vehicles should be loaded to capacity if
consistent with cargo  segregation re-
quirements.

» Where practical, vehicles should be loaded
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so they can be unloaded completely at one
discharge point to expedite turnaround time.

« Control procedures should be set up to
provide readily available information on loca-
tion and current use of all motor transport
facilities. Equipment or units can then be
(Lumkly diverted with minimum disruption to
the overall operation.

Beach Management. Requirements for clearing
ersonnel, supplies, and equipment from
eaches usually exceed available capacity.

Careful planning and close supervision are

needed for maximum use of equipment, person-

nel, and facilities. Some measures which can
assist in clearing supplies and equipment from
the beach area are—

e Using amphibians to the maximum.

 Continuously improving the beach in
general.

* Planning handling of peak work loads so
they will not disrupt operations.

e Closely coordinating with cargo transfer
points and temporary holding areas to main-
tain near-capacity cargo flow but not exceed
receiving capacity.

e Separating landing points for amphibians
and landing craft.

» Keeping documentation, records, and
reports to a minimum.

» Locating beach parking areas for MHE
and clearance vehicles in areas readily accessi-
ble to discharge points.

 Adopting an enforced traffic circulation
plan.

* Locating bivouac and messing areas to
avoid time loss when moving personnel to and
from working points,

» Adopting alert systems and defense plans
to prevent surprise enemy attacks and main-
tain an adequate defense.
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Section Il. VESSEL DATA

US NAVY SHIP AND SERVICE
CRAFT DESIGNATORS

US Navy ships and service craft fall into two
major categories: combat and auxiliary/sup
port. A letter T before the identifyin
classification and hull number of a naval vesse
indicates that the vessel is assigned to the
Military Sealift Command sMSC). A letter N
after the identifying classification indicates
that the vessel is nuclear-propelled. An
asterisk (*) indicates that the vessel is a
][Pobilization asset, not currently in the active

eet.

Combatant Ships

Aircraft carriers. Aircraft carriers are de-
signed primarily to conduct combat operations
by aircraft which attack airborne, surface, sub-
surface, and shore targets. Conventional
takeoff and landing aircraft carriers include:

e Multipurpose aircraft carrier—CV
» Multipurpose aircraft carrier—CVN
e ASW aircraft carrier*-CVS

Surface Combatants. Large, heavily armed
surface ships are designed primarily to engage
enemy forces on the high seas:

+ Battleship—BB

« Cruisers
Gun cruiser*—CA
Guided missile cruiser—CG
Guided missile cruiser—CGN

* Destroyers
Destroyer—DD
Guided missile destroyer—DDG

* Frigates
Frigate—FF
Guided missile frigate—FFG

Submarines. Submarines include all self- pro-
pelled submersible vessels, whether combat-
ant, auxiliary, or research and development,
which have at least residual combat capability:

¢ Attack submarines
Submarine—SS
Guided missile submarine—SSG
Submarine—SSN
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e Ballistic missile submarine—SSBN
« Auxiliary submarine—SSAG

Patrol combatants. Patrol combatants mis-
sions may extend beyond coastal duties. Their
sea keeping capability should enable them to
operate more than 48 hours on the high seas
without support:

e Patrol combatant*—PG

» Guided missile patrol combatant
(hydrofoil)—PHM

Amphibious warfare ships. These ships have

organic capability for amphibious assault and
long duration on the high seas:

_* Amphibious helicopter/landing craft car-
riers
« Amphibious
purpose)-LHA o
LI:IDAmpthIOUS assault ship (multipurpose)—
I_P-I_lAmphibious assault ship (helicopter)—
e Amphibious transport dock—LPD

. Landin% craft carriers
Amphibious cargo ship-LKA
Amphibious transport-LPA
Dock landing ship-LSD
Tank landing ship-LST

» Miscellaneous
Amphibious command ship—LCC
Miscellaneous command ship (converted
LPD)—AGF

Mine warfare ships. These are all ships whose
primary function is mine warfare on the high
seas.

» Minesweeper (ocean)—MSO
» Mine countermeasures ship—MCM

Auxiliary Ships

Mobile logistics ships. These ships have the
capability to provide underway replenishment
to fleet units; they also can provide direct
material support to other deployed units
operating far from home base:

 Underway replenishment ships
Ammunition ship—AE/TAE
Store ship—AF

assault ship  (general-



Combat store ship—AFSFS
Oiler—AO/TAO

Fast combat support ship—AQE
Replenishment oiler—AOR

e Material support ships
Destroyer tender—AD
Regair ship—AR
Submarine tender—AS
Support ships. Support ships are designed to
operate in the open oceans in various sea condi-
tions. They provide general support to either
combatant forces or shore-based
establishments. These ships include smaller
auxiliaries which by the nature of their duties
must leave inshore waters:

o Fleet supﬁort
Salvage ship—ARS
Submarine rescue ship—ASR
Aucxiliary ocean tug—TATF
Salvage and rescue ship—ATS

e Other auxiliaries

Auxiliary crane ship—T-ACS
Miscellaneous—AG

Deep-submergence support ship—AGDS
Hydrofoil support ship—AGEH

Frigate research ship—AGFF _
Missile range instrumentation ship—
AGM

Oceanographic research ship—AGOR
Ocean surveillance ship—T-AGOS
Patrol craft tender—AGP

Surveying ship—AGS

Auxiliary research submarine—AGSS
Hospital ship*—T-AH

Cargo ship—TAK

Vehicle cargo ship—T-AKR

Auxiliary lighter ship—ALS

Gasoline tanker—AOG

Transport oiler—T-AO

Transport—AP _
Self-propelled barracks ship—APB
Cable-reﬁairing ship—ARC

Repair ship (small)—ARL

Aviation logistics support ship—T-AVB
Guided missile ship—AVM

Auxiliary aircraft landing training ship—
AVT

Repositioning ship—T-AKX

Combatant Craft
Patrol craft. Surface patrol craft are intended
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for use relatively near the coast or in sheltered
waters or rivers:

* Coastal patrol combatants
Patrol boat—PB
Patrol craft (fast?]—PCF
Patrol gunboat (hydrofoil)—PGH
Fast patrol craft—PTF

* River/roadstead craft
Mini-armored troop carrier—ATC
River patrol boat—PBR

Amphibious warfare craft. These amphibious
craft have the capacity for am|ohibious assault;
they operate mainly in coastal waters but may
be carried aboard larger units:

» Landing craft
Amphibious assault landing craft—AALC
Landing craft, air-cushion—LCAC
Landing craft, mechanized—LCM
Landing craft, personnel, large—LCPL
Landing craft, utility—LCU
Landing craft, vehicle, personnel—LCVP
Amphibious warping tug—LWT
Side-loading warping tug—SLWT

» Naval special warfare craft
Light seal support craft—LSSC
Medium seal support craft—MSSC
Swimmer delivery vehicle—SDV
Special warfare craft, light—SWCL
Special warfare craft, medium—SWCM

Mine warfare craft. Mine countermeasures
craft have the primary function of mine war-
fare; they operate mainly in coastal waters but
may also be carried aboard larger units:

Minesweeping boat—MSB

Minesweeping drone—MSD
Minehunter—MSH

Minesweeper, river (converted LCM-6)—
MSM

» Minesweeper, Patrol—MSR

Sugport_Craft Service Craft). These are Navy-
subordinated craft (including non-self-
propelled) designed to provide general support
to either combatant forces or shore-based
estalishments:

e Dry docks
Large auxiliary floating dry dock, non-self-
propelled (NSP)-AFDB
Small auxiliary floating dry dock (NSP)-
AFDL
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Medium auxiliary floating dry dock
(NSP)—AFDM

Auxiliary repair dry dock (NSP)—ARD

Medium auxiliary repair dry dock (NSP)—
ARDM

Bowdock—YBD

Yard floating dry dock (NSP)—YFD

Tugs

'L%;Be harbor tug, self-propelled (SP)—

Small harbor tug (SPR—YTL

Medium harbor tug (SP)—YTM

Tankers

Fuel oil barge (SP)—YO

Gasoline barge SSP)—YOG

Water barge (SP)—YW

Lighters

Open lighter (NSP)—YC

Car float (NSP)—YCF

Aircraft transportation lighter (NSP)—
YCV

Covered lighter (NSP)—YFN

Large covered lighter (NSP)—YFNB

Lighter (special-purpose) (NSP)—YFNX

Refrigerated covered lighter (SP)—YFR

Refrigerated covered lighter (NSP)—YFRN

Harbor utility craft (SP%—YFU

Garbage lighter (SP)—YG

Garbage lighter (NSP)—YGN

Gasoline barge (NSP)—YOGN

Fuel oil barge (NSP)—YON

Qil storage ar? (NSP)—YOS

Sludge removal barge (NSP)—YSR

Water barge (NSP)—YWN

Miscellaneous

Barracks craft (NSP)—APL
Deep-submergence rescue vehicle—DSRV
Deep-submergence vehicle—DSV
Unclassified miscellaneous—IX
Submersible research vehicle—NR
Miscellaneous auxiliary (SP)—YAG
Floating crane (NSP)—YD

Diving tender (NSP)—YDT

Ferryboat (SP)—YFB

Dry dock companion boat (NSP)—YFND
Floating power barge (NSP)—YFP
Covered lighter (range tender) (SP)—
YFRT

Salvage lift craft, heavy (NSP)—YHLC
Dredge SP)—YM

Gate cra (NSP;—YNG

Patrol craft (SP)—YP
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Floating pile driver (NSP)—YPD

Floating workshop (NSP)—YR

Repair and berthing barge (NSP)—YRB

Repair, berthing, and messing barge
NSP)—YRBM

Floating dry dock workshop (Machine)
(NSP)—YRDM

Radiological repair barge (NSP)—YRR

Salvage craft tender (NSP)—YRST

Seaplane wrecking derrick (SP)—YSD

US ARMY VESSEL DESIGNATIONS
Designations. Each vessel in the transporta-

tion marine fleet bears an individual serial
number, preceded by an applicable prefix:

« Barge, dry-cargo, nonpropelled, medium

(100 through 149 feet)—BC

CBo(Erversmn kit, barge deck enclosure—

Barge, dry-cargo, nonpropelled, large (150

feet and over)—BCL

Crane, floating—BD

nghter beach discharge—BDL

Barge, Irqurd cargo, nonpro?elled—BG

Barge, dry-cargo, nonpropelled—BK

Barge, pier, nonpropelled—BPL

Barge, refrigerated, nonpropelled—BR

Ferryboat—FB

Dry dock, floatrnlg

Repalr sho floating, marine craft,

nonpropelled—FMS

Frei dght and supply vessel, large (140 feet
oveq

Boat utility—

Lrghter air- cushron vehicle—LARC

Lighter, amphibious, resupply, cargo—

LARC

Landing craft, mechanized—LCM

Landing craft utility—LCU

Tug, large, seagoing—LT

Tug, small, harbor—ST

Boat, passenger and cargo—T

Temporary crane discharge facility—

TCDF

Vessel, liquid cargo—Y

US ARMY VESSEL
CHARACTERISTICS

See[Tables 5-3] through- [5-9 for data and

characteristics of ves nd
amphibians. See for

illustrations of Army watercrat and barges.
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Table 5-3. Transportation floating craft

FM 55-15

- Desplacement Capacty g Cargo Capoty__ Let Cagacity
Length Beam  Muitum QLT0M] Water Sped e oy ety Led Cart Soace (LT
Nomencizture Desigrzton Clzssdeation {Overath {Molded) ligtt  Losded  FPoiste Fuel Bap (M ftufy lafy  Wegalthl  Hathes  Taks S Heay Remarks
Wersal, Su0phy, diesal, sieel, s SIo-E 176 5 wr oo 50 915 2042 LG 21,000 12.0 530 - - - 1 o 4 15 [hesagreed 25 adrcral repasr vesssl, mok a5 4 carg
176, Desagn 281 cavvier, hatch suze, 6 x 16"
Viessel, spmcabpomase, diesel, steel, £ 3T ] 179" 10 -y Iy 5848 ] 1502 1443 11862 120 4500 71,462 - - 2 o 4 1
176 Besign 477
Yessel, dop-cangn, dwesel, steel, [ ODDT, 5 SiDB nrwe o g B0 LI50 10,000 15.540 5100 1337 BTS00 56,400 - — 3 0 5 - Exquipped with two fevel-eifing cranes
2100, Design 7013 1400
Yessal iquabcarpn, diesel steet ¥ STDA 22 e W e /10 250 1040 15540 8E0 127 7700 3382 - 11,0798 t 9 2000 Has one dry cargo hatch, 3,382 cu b, oine ligusd cargo
11,500 08, 2107, Design 7014 special Lanks. Equepped wilh fwo S00-GFW cargo pumps
Table 5-4. Boats
Depth Driplacaenent Mammgm  Fyel Fusl Fresh Crursing U
Length Besen {Mokded L I Capacty  Conaurphon  Waler  Speed Range targo -
Nomnclature Designatan Clxssdication [weratih [oided) Amidshigs Laght Loadad 'hﬁl_ - Teali gy {Eaf thr) NMs| [LTOKs) Fassenger Remarks .
+ ST0-A LI wr [ 1 124 Y in 14 5 14 b} 133 ] Transported on rade, Reghaces 2438
0 ) o Y Fr n s 51 %0 w2 o It *h @ 5 Transported o rade.
| ST 86w I o ron % %0 3 115 189 0w ; w H P Yormaly deckoiced. imied cceam spieg et
o tomdiors,
Tahla §.5 Plrmfimmea swarn,
Table 5-5. Flosting crane
Drspracement - -
Langth Beam Depth LTOH} Oraft __ Copscylgall Cargo-Handimg
Nomenclaturs Classiicaton [Overalll [Wokded] [Mokded] Light Loaded ighl Loaded Fuel Fresh Water Edqu Capacity Femarks o
Crane, barge, dursalalectne, revohing. BO STBA jLrgti 580 120 LB 1192 50" 56 1350 00 Wain howt: BO LTS @ 734 radws Lan e lowed Oversas. Boom length, 55767
stoel, 60 LTONS, Design 413D : K host: 15 LTOMs @ 100-0 radws
W hoest reach below suace: 5011
Crane, barge, diesebehectric, revohng. B0 ST W o W e 1407 M ST S0 1500 30200 Mam hossl: 75 LTOKs @ 1040 G radus, G e Lowed cverseas. oo length, 123767
9 LTOM; 5 B0 rachzs

stael, 89 LTOMNs, Design 264-B

Mt hooest: 15 L TOes & 12241 G radies
A heoist sach below waterbne 25 f

53
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Table 3-8. Landing craft

Light Fuel Fuet Sperd Operaling _ Carga
Length Beam Depthy Drsplacmant Brah Capacity Contamgn Laaded Range __ Capacty Cargo _ . mens Ramp
Homeactawe Cesgration Chissaheation [Overall Mokled) {hmidshas ATONg P oM lgah [0 kel NN [LTOMs T Length Wigth Opening Rematks.
Langeg ol Iy, Swsel, steed, 1157 LG ST 151" u &0 180.0 [Light} [Light} 3000 k. Ih Fir 1560 o] 5& s (L3 Feach water capacty, 9,563 gal.
Havy Desipn LOU, 1466 cless i Egliy
{Landed) (Lokded)
" off
_aad ag eoah, vy, Sesel stpel, 1357 13 - 135 1" = 1 85.1 [Leated| {Loaged| 3290 % 920 1.200¢ 1700 b 105’ ' wr Feash water capacdy, vt aealatie
N3y Zesign LIUL 1645 class 16 &0 o
chamzed_ duse! sheel L] ST wer a ¥y 5T {Light (Lnzheh L 43 0 500 35 i i 5 b g
L WICL Mand VIN, Navy Desgn 6 EN:Y
L L saded] (Loaded]
I 50
. ghtee. beacr gscharge. dech arga. BoL 1) aEr 55" ar 15428 |Beachemg {Beacmng 68,753 155 1] 5500 [Bracheg M0 wia (Telal sa ) Has orean-sailing capdility Fresh watee
ate gresi, 330' Deugn 5002 v i B bertas 15,000 canxcity. 23941 gat
{Dcean] {Gcean) {zan|
5 13 200
o EELELETE Y JE .
My 3y Moo Ing fo aropulsen desgn
It st asstaipped
Table 5-7. Amphibians
gt ; Fuel Fuel __Seeed o _ Pange Capaity
Length Beam Heght Deparemeny DAt Capae sy Carumpton  Type  Land  Wier Lant Wister Cangn Caga Ramp Speed Fayleads
Narens dturs Designaton Clpssificaton Dt [hverall] [Crecal LT Fud A Igall [galsiw] Fuel  MPHL e fies) MRSl (LTOM) Traaps Dimersons  Opetng Lasdec Enfurance ) Reowhs
CRTiEe R blt‘ts FARC 0. LARC 5D-A & W 1% 6"" 081 i-gmt| iLaght] 360 |Land) — Fi b 85 300 E ] 50] FON S ER i
Tie BC e umene 157 1 LN 1632
Cesgs 30304 iloaded)  [Loadedt Water
1 B " 2806
e ekt ARG L} aRct ST 626 b st 3 gttt 500 E] - 40 ) 150 7 o] Mane] I TIITE ME
0 desel seel 60T 61 i TE L} 124
loadedl  [Lnaded) [Emerg) JEmegh
N B & L] 200
‘ [ A 108 Surhatwth e Custoon]  (On Coshipal - — — {Waan tard) 260 et - — — — - — Bl STk " — 47 MPH HELTONRE he Mg cattumaad £agatihly wh I addtear ol
LAY 25 argystinn vebsch T r g [ 2,355 Lok max 273 LTOMy 5 be a0 oplana ok mOunked Swing crkne.
|0 Cusrman) |Emerg tuei 1P, 57 MPH 237 LV0Ms9 ] he
ne capacty| ]
1584
';I}'a': cated em ke botfyms

et 38
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Table 5-8. Tugs
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Depth Displacement Marimgm Fual
Lenglh Beam Wolded __ULioNy Braft Cipacdy  Foel Rate Fresh Water, Speed  Ramgel Bollarg
Nomenclature Designation Classification Overall) {Moided) Amidships) Light Loaded AR (g~ [gal/hn Patabh (gal) {kn) [NMs) Puli ) Remarks
Tug, harbor, dieset, 200 HF, sired, 5T STO-A 45 2w 17 5% T 5 | & a0 1025 ] 18 190 1400 Dech loaded lor owerseas sipment.
15", Desin 320
Tug. harbor, dhesel, 600 HP, siesl, M) STA oy e e i1.1] 122 L 5.6 3.1 500 14 1,700 17,500 Noremaly Irafspocted overseas o a kacger vessel
65", Deagn 3004 kgt
(1w Has coeanrsailing capabutty.
witow)
Tug, harbor, diesel, 1,200 K, siped T STDA o 66 W % 30 r 2Li46 1) 271% 2 3700 21500
10D, De<sgn 3006 {284 hr
wilow]
Trnges vstinated 25 heemening -
Table 5-9. Barges
Length Beam Depth Displacement {LTONs) Mazimum Draft Cargor
Komenclature Designiation Classdicalion {Cwerall) (MoMded}  {Malded} Light Loaded Light Loaded Ligud Dry Remarks
Barge, deck cargn, nonpropefied, BC STD-A 1 o k4 9y 1200 B9} e re _ 570 Conversion kit, harge deck enchosore, Casign 2006, 5
steal, 5707, 110°, Design 7005 LTCNs adaptable to this dem Can be towed oversess, -
Barge, deck cargo, nonpropelied, by 5T0-4 N sy e 1750 160 oy gr - 583 Can be towed overseas; hul: designed for relatively
stesl, 585-T, 120°, Design 2314 LTONs high-speed towing.
Barge, deck or uid cargo, BG ST0-A 20 e ¥ e 1750 753 e g6 4160 578 Can be towed with full load gronded
nonpropelied, steel, 378-T or 4,160 bal, bl ETONs draft does not exceed 8'.
120", Design 2318 on deck
Barge, refrigerator, ronpropedied, steel, BR SID-B 200 ¥ e 2250 46 o 510 — 14,200 Can be towed overseas.
14,200 cu f, 120", Design 7010 wh
Barge, refrigarator, nonpropelied, steel, BR Ryjiz pitigs 4 50 LIgGD 2150 5g g5 — 46476 Can be towed overseas.
46,416 cufi, 2107, Design 7016 cult
Repair shop, floating. marne S STH4 2Mr5° L Ly 11600 1525 1 re NA NA Can be lowed overseas. Repar shops include ehectrical,
squipment, ronpropelied, stesd, carpentry, engine repair, battery. fusl wmjection,
210°, Design 1011 Hacksmeth, machine, refngerstion, sheet metal,
weidng. pipe ftting, paint, and ship hiting.
Barge, dack or lpuid cargo, BK STO-B 450 1% 3o 130 EE] o' 1's 229 2098 €an be sectionakzed for deck-lnading and eail
nonprapelied, steel, 21-T or 225 bbi, 45 bk | TOHs movement; barge fs divded ko heo sechions, each
knackdown, Design 218E on deck 9'F x 8557 x 30 Transports limited quantities of
liguid or dry cargo on wmland waters,
Barge, dack cargo, onpropelted, BX STE-A 81'o" 2 o 515 203 "6 &g —_ [Decky Can be sectionalized and nesied lor shipment, Lacks
stesd, 130-T, 81", sechionalized, 130 LTONs stability.
mesting, Design 7001 {Ficid)
15G LTONs
Pier, barge fype, seif-elevaing, BPL STO-A 5 &0 L Lin: - - v - 11312 {an be lowed guerseas. bsed to conshsct pers and
nonpropelied, sleel, 150" long, 50" wide, LTONs seq istand terminals. Frited with 2 compressors for 6 aie
10 deep, Design 7028 jacks, 20 each 60" x §" 11 caissons.
Piar, Harge-type, sel-elevaling, BPL STD-A 300" 07 80" o 1.221.32 2452189 - Iy — 2201812 Can be towed querseas. Same as Design 1028, Fitted
norpropelied, steel, 300° long, B0' wide, LTONs with 2 compressors for 10 ar jachs, 28 each

13’ deep, Design 7029

B0 x5 117 caissons.
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—

T

B0AT, PICKET, WOCQD, DESIGN 4002 BOAT, PICKET, STEEL, DESIGN 4003

VESSEL, LIQUID CARGO, DESIGN 7014

CRANE, BARGE, 60 LTONs, DESIGN 4130 CRANE, BARGE, 83 LTON=, DESIGN 264-8

gl ]~

LANDING CRAFT, UTILITY, 1468 CLASS LANDING CRAFT. UTILITY, 1646 CLASS

Figure 5-6. Army watercraft
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LIGHTER, AMPHIBIOUS, LARC-5 LIGHTER, AMPHIBIOUS, LARC-15
(o] LT - “ZH—e T
I ?f?iiifi t ................. i %}_’

‘IHHHH!HHHHIHHHHHIH b IO

LIGHTER, AMPHIBIOUS, LARC-80 LIGHTER, AMPHIB, AIR-CUSHION VEHICLE, LACV-30

Figure 5-6. Army watercraft (f:on ¥
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o

L

BARGE, DECK CARGO, DESIGN 7001

)

TUG, HARBOR, 65-FOOT, DESIGN 3004

SN

Ll ] e, T o .= -D
W_m Qe  mm- oo ot R GaD
1. ‘|‘ 1 .«

BARGE, DECK CARGO, DESIGN 7005

REPAIR SHOP, FLOATING, MARINE EQUIPMENT. DESIGN 7011

Figure 5-6. Army watercraft {cont)

5-40



WWW.SURVIVALEBOOKS.COM

FM 55-15

Pt 7 A N I g
/_71_’3 £ L WA
E__::::. ________ -l----l-h-l—i-l

mw‘l—-‘

SEABEE

Figure 5-7. LASH and SEABEE barges

MARITIME ADMINISTRATION (MARAD)
CLASSIFICATION SYSTEM

The MARAD system classifies ships by
de5|%n type. Three groups of letters and
nu ers indicate the characteristics of the

Ip:

e Group 1 —type of ship and its length at the
load waterline (LWL).

*Group 2—type of machinery, number of
propellers, and passenger capacity.

* Group 3—chronological design number
and alterations (assigned by MARAD).

For example, “C4-S-la” denotes a cargo vessel
of between 500 and 550 feet with steam propul-
sion and one propeller, carrying less than 12
passengers. The ship is version “a” of the first

design. See Table 5-10 for the code classifica-
tions for Group 1. Seq Table 5-11 for code

classifications for Group 2, the middle digits.

Table 5-10. MARAD clasgification system (group 1)

Length at Load Waterline {i}

Ship )] {2 {3 5 {5} {6} i Remarks
B Barge upte 100 10010150 15610200 20010250 25010300 300t 350 35040400 {3
¢ Gargo upted0d 40010450 45016500 50019550 55010600  600to 650 6501 700 il
6 Great Lakes cargo Wpio306 300t0350 IO 400  400%0d50 45010500  SO0fe S50 550t 600 {
H  Great Lakes passenger wplo300 0010350 3801400 40010450 45010500 S00io S50 55010600 @&
(B Integrated tug-barge upto 200 20010300 30016400 40010500 S00to600 600t FBO 6010800 i
J Infand cargo wplo 50 50to200 10010150 15040200 20010250 250t 300 30010 350 (A
K (nland passenger wilo 50 S0to160 M00te150 15010200 20010250 250t 300 30010 350 2
L Great Lakes tanker {ore or grain}  upto 400 40010450 45040500 50010550 5500600  600to 650 65010 700 i
16 Liuidgas uptod50 45010500 S550to 600  600to650 65010700 700t 750 75010800 (t
N Coastwise cargo wie200 2000250 25610300 3001350 350400 400t 450 45010500 4}
0B Combination aikbuik/ore uplo#50 45010500 S00toS50 6B0ta600 60010650  650to 700 70010800 i)
P Passenger {100 ot more) upic500 SO0 600 6001700 700toB00 20010000 500101000 100010 1100 &
Q  Coastwise passenger uplo 200 20010250 25016300 30010350  3B0t400  400fo 450 450io 500 2
R Refrigerated wptod00 40010450 45010500 5000550 55010600  600tc 650  650to 700 &
S SpetialX Upto200 20010300 3000400 400t0500 SDOtoBO0  600to 700  T00kso0 (LI
1 Tanker uplo 450 45010500 50010550 55010600 60010650 650t 70O 70010 500 {a
U Feries wptol0 100t0150 15010200 20010250 25010300 300f 350  350t0400 i3
¥ Towing vehicles upte 50 S0 I00 10010150 150t 206G  Z00over

ll.arger yassals are designated by successive numbers in 100-foot increments (CB for 700 thraugh 799 £, and so forlk).
Langer vessals are designated by successive number in 50-foot increments (H8 for 600 through 656 #, and so forth).
special designation X applies to certain Navy ships built by MARAD and cther ships so specialized that they don't fit any other designation.
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Table 5-11. MARAD classification of ship machinery, propellers, and passenger capability (group 2)

Passenger Capability Passenger Capabifity

Mackinery Type  Propeflers  12andUnder!  Over122  MachineryType  Propellers  12and Under! — Oves 122
Steam Single s Sl Steam Twin 57 S2
Motor Single M i Motor Twin M1 M2
Steam and motor Single SM : SMi Steam and motor Twin SMT Mz
Turboelectric Single SE SEi Turboetectric Twin SET SE2
Diesel-eleckric Single ME MEL Diesel-electric Twin MET ME2
Gas turbine Single G 63| (as turbine Twin GY G2
Gas turboelectric Single GE GE1 Gas turboelectric Twin GET GE2
Nuclear Single N N1 Nuclear Twin NT NZ

Tror triple- and quadruple-screw vessels, add TR or Q respectively to single-screw designation. For example, 2 triple-screw motor ship

is MTR.
2For triple- and quadruple-screw vessels, make digit 3 or 4 respectively. For examgple, quadruple-screw steam is S4,

Section IIl. TERMINAL EQUIPMENT, CARGO
CONTAINERS, PALLETS, AND MARKINGS

TERMINAL EQUIPMENT o Electric-powered forklifts.
See Tables 5-12 through for data on- ¢ Truck-mounted cranes.
o Gasoline-powered forklifts. See[Figures 5-,[-9] and -10| for descriptions

« Rough-terrain forklifts. of the rough-terrain container handler (RTCH),
the yard tractor, and other terminal equip-
e Wheeled warehouse tractors. ment.

Table 5-12. Gasoline-powered forklifts

Lift Free
Length Width Height Weight Height Litt Capacity Tire
Modsl Nurber fin} fin) fin} itb) fin) (in} {h) Typel

F820-2413)) 63% 32 8 4,304 120 12 2000 $
KC 51T20H-RS53 (156) 70 2% a3 4134 130 66 2000 s
MY40RS |170) G1¥ 60%4 90l 8,500 144 57 4000 P
MY40 {170} 94V 60%% 0¥ 8,500 144 57 4000 P
G54P-4024RS (166) 92% 6314 9 3,420 14 87 4000 P
540 RS (160) Vi 89% 4 8 10500 127 5 6,000 5
Yardlift 60 RS [115) 113 68 115 9,705 168 6% 5,000 P
MY 60 RS {171) 110% 70 110%: 3,720 168 18% 5,000 P
BLF 100- {163} 110% 53 68 13,200 100 43 10,000 5
Yardlift 150-53RS [151) 152 96 150 22,000 210 244 15,000 P
H 150C [178) 145 8l 152 19,050 210 2 15,000 P

Mire types. S—solid rubber, P—pneumatic
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Table 5-13. Rough-terrain forklifts

Lift
Length wdth  Height! Weight  Height Capacity Tire
Madel Number {in} in} fin) {ib [ (1] Fower b} Typez
Baker RPFOGOMO2 {164} 204 B4 96 8000 78 Gasofine 4,006 RT P
Anthony MLT6 2254 86 94 16,800 144 Gasoline 6,000 P
MR 10G {E73) zzgs 102 1244 231800 144 Diesel 5,000 RT P
— 13 - - — - - — —
Miticin 244 163 162 30,000 144 Gagoline 10,006 P
- 252 - 1334 - - - - -
RTL-10 203 106 - 33500 142 Diese! 10,000 RT P
byith mast colfapsed.
zP—pneumaﬁc,
Lass foris,
by guard.
Table 5-14. Wheeled warehouse tractors
Shipping Number Drawbar
Length Width Height Weight of ull Tire
Mode) Number {in} {in}) {in} 1] Wheels {ib) i’ype! Power
TSSA 89ls 44 62 2140 3 2,600 § Eleciric
MTT-# 79 42 484 3500 4 3,500 b Electric
MW-4.SE 86 42 59 3545 4 4,000 S Electric
Clarktor-40-RS 116 6542 56 4,700 4 4,000 4 Gasoline
J21E 116 &6 62 5,800 4 4500 P Gasoline
Clarktor-75 119 69 5612 9940 4 7,500 P Gasoline
ire types: S—solid rubber, P—pneumatic
Table 5-15. Electric-powered forklifts
Lift
Length Width Height 1 Weight Height Free Capacity Tire
Madel Number fin} i tin} 1] lin} Lit {ibl Typgz
FSHEYG20/48 2451 2 1 83 3508 130 s 2000 H]
Clippar ECE20245E 64% 34Y: 83 3500 130 64 2000 5
RAT 30 Tpe Y% 13 3% 5130 122 4 3000 $
FIHEG 40748 81 4% 91 6,950 144 "4 4,000 5
Carloader SE ELL 4024 4 41 91 6613 144 10 4000 5
FTR0/8 8 % 83 8,000 127 &1 6,008 5
EUT 6024 SE50 2% 43 133 8550 158 6 6,000 5
Yyitth mast coflapsed.
S—salid rubber.
TPahla Z_1£ Tussnlr_smniintad srramac
AFIC A TR, AL UA-NTLAIVUILIICEE LIGUIIC D
Basic
Capabitity Length Width Weight Boom Length
ttem {5TGNs} {imi fin} iy i}
20-ton crane 20@ W eadivs 32 1190 §9.860 30
14i-ton crane 140 @ 12’ eadiuss 873 1325 195,000 50
w/50° boom w/120’ boom
250/ 300 ton crane 250 @ 18 radivs 5710 1440 370,000 70
w/160' boom
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20-TON ROUGH TERRAIN CRANE WAREHOUSE TRACTOR AND TRAILERS

Figure 5-8. Terminal equipment
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4,000-POUND RCUGH-TERRAIN FORKLIFT 6,000-POCUND ROUGH-TERRAIN FORKLIFT

G0

10,008-POUND RCUGH-TERRAIN FORKLIFT ROUGH-TERRAIN CONTAINER HANDLER {RTCH}

YARD TRACTOR

Figure 58. Terminal equipment {cont)
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- Y
] - Maximum speed (forward}
Modo:,.‘ i;;f'p ar With rated foad: 14.5 MPH
Length: 3 Without rated losd: 18.5 MPH
Width: 140 Maximum fording depth: 80"
Height: 167" ® 60,000

Mast haight at maximum lift: 229" Lifting capacity:  §0.0001b

ghi""":g “’;’*“": ‘hi:’ % fuel): 106,120 (b Tophandler  Length  Width  Weight
porational welg - - —
Without top handler: 103,230 (b g :-:: "y :z :m :I;
ith 20° top handler: 167,830 b ,
With 20’ top handter 479 112 100" 093016

a0
3 dier: 112,360 I&
x::::::g :::d!::- 113,168 b Can lift contalner 118" above ground level

imeasured from bottom of containar)

\. ) /

Figure 5-8. Characteristics of reugh-terrain container handler

Haight: 129 5/8”
Fitth wheel lift capacity: 70.000 b

Fifth whaaet lift: 16 3/87

Vehicle welght: 16,626 1b
o2
102 1/4"

( Model: Ottawa Mode’ 50

Langth:

| Width:

Figure 5-10, Charactleristics of gard tractor

CARGO CONTAINERS

There are three major kinds of cargo con-
tainers used in the DTS:

e CONEX (container express).
e MILVAN (military-owned remountable

e Commercial container.

CONEX. CONEXs are reusable metal ship-
ping boxes mounted on skids and fitted with
recessed lifting eyes or lugs at the top four cor-
ners. They are produced In two styles: full-size
and half-size. See Figure 5-11.

container).
- N
Type 1 Typa 2
(Half Size)* {Standard}
Inside
Length 3 10 &/8 a1 &/8"
Width 5 11 3/4” 5 11 3/4”
Haight g 3/8” & e
Outside
Length L -
Width g 3" g 3"
Haight 6 10 1/2" & 10 /2"
Cargo Capacity 9,000 b 9,000 Ib
Empty Waight 900 Ih 1,500 b
*For cargoes with aovaerall density exceading 45
pounds per cubic foot.

\_ _ J

Figure 5-11. CONEX characteristics

MILVAN. MILVANSs are standard 8-foot
high and wide by 20-foot long remountable
containers that may be moved by all modes of
transportation. They conform to US and inter-
national standards. For highway movement,
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the container is attached to a MILVAN
chassis by coupling its lower four standard cor-
ner fittings to campatible mounting blocks on
the chassis. See|Figure 5-12,
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\
Qutside
Length 2 ¢
Width a8 o
H' Haight a o
Inside
Length 194
Width 7 &
Height 7
Carga Capacity 41,300 1b
u I_ Empty Weight 3.500 Ib
-
/

Figure 5-12. MILVAN characteristics

Commercial container. The commercial
transportation industry uses many types of
containers to transport different kinds of

cargo. The dry-van container is the most com-
monly used. See Figures 5-13 and 5-14.

4 ™\
TYPE LENGTH {FEET) TYPE LENGTH IFEET)
Dry-van 20,24, 27.30. 35,40, 45 Bulk-dry 24, 40
Reefer 20.24, 27,3, 35 Bulk-liguid 20,35, 40
Refrigarated 20,27, 40 Side door 20,40
Ventilated 24,27 Cartainar 35,40
Insutated 20,24, 35, 40 Cattletainer B
Cpen-top 20, 36, 40 Garmenttainer 20,40
Open-top {1/2high} 40 Housing and office 4
Platform 20,24, 27, 35, 40 Display 20, 4
Platform {1/2 high) 35,40 Communications 40
\. J
Figure 5-13. Commercial container {ypes
- ™ PALLETS
200 x 8 x 8 ~ General-Purpose. The general-purpose pallet
200 x 8 x 86" is a four-way-entry, wooden pallet 48 inches
24 x 8 x 88" long, 40 inches wide, and about 5 1/4 inches
27 x 8 x 96" high. It is used primarily for shipping pallet-
30° x 8 x 86" ized cargo. The pallet may be loaded and
W x 8 x 8 shipped from shipper to consignee without
0 x 8 x 86" rehandling the cargo. The four-way-entr
4 x 8 x & feature per entry by forklitt truc
0 x & x 96" forks. See[Figure 5-15.
4 x 8 x 961/2 Sled Pallet. The sled pallet consists of a
. / heavy, timbered platform and runners on

Figure 5-14. Dry-van container dimensions

which 3,000 pounds of supplies and equipment
may be secured with steel bands. The pallet

5-47



WWW.SURVIVALEBOOKS.COM

Figure 515. General-Purpose Pallet

alone weighs 200 pounds. Cables attached to
the runners permit towing. Sled pallets maybe
moved through any surf or over any beach
which may be crossed by LVTPs, wheeled
landing vehicles, or similar craft. Rations,
water, fuel in 5-gallon containers, and ammuni-
tion are the most suitable supplies for pallet
loading. See Figure 5-16.

CARGO ADDRESS MARKINGS

Cargo address markings show where a ship-
ment is coming from and where it is going. Ad-
dress markings are required on all items being
shipped in the DTS. There are three methods of
applying addresses, depending on type of con-
tainer and priority of shipment: labels, tags,
and stencils.

Labels. Labels are preprinted forms glued to
the package being shipped. Shipping labels are
used on boxes, crates, drums, and other con-
tainers when practical.

Tags. Tags are preprinted cards that have a
hole at the center of one end and a string at-

Figure 5-16, Sled pallet

tached through the hole for tying the tag to the
cargo. Tags are used on SEAVANS/
MILVANS, cloth bags, and other items when
it is impractical to apply a label or stencil.

Stencils. Stencils are used when space or
material surface permits and when the ship-
ment has a low transportation priority not re-
quiring an expedited handling label or tag.
Stencils are locally produced address markings
normally produced by punching out
alphanumeric_characters on stencil paper usin
a stencil cutting machine. The stencil is hel
against the crate and painted over. The stencil
is then removed, leaving clear block letters on
the crate.

Format

Regardless of whether a label, tag, or stencil
is used, the format and information contained
in the address marking are basicallh/ the same.
See Figure 5-17. Numbers in parentheses in the
foIIowin% _/paragraphs refer to numbers in
Figure 5-17.

TRANSFPONTATION CONTROL NUWEBER
| ATdols 72502026 X%

s

AXETRE ToAYHANNA ARMY DEPOT
TO/YHANNA, P4 18446 ®

3@

FOPG 308-TI0

TO: (PDE whan appiicabie)

3K MILITARY OCEAN TERMINAL.
OAKLAND, CA

CEN

TOTAL PRCTS

©0

POD (When gﬂuﬁh}

TS INCHON, KORER © ¢

MILITARY SHIPPING TAG

ULTIMATE CONBIGNEE OR

MARK FOR
AT dors LS Ascor DELOT ®
BurPYons, KOREA

3= 437
CUIE THS PECE

® 73

Asomua?-l B wwun\
1 MAR 70 8 MAY I LED.

Figure 5-17. Sample DD Form 1387-1 (Military Shipping Tag)
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Transportation control number LTCN (1). The
TCN appears on the first line of the address on
a cargo shipment label. The TCN is a 17-digit
number/letter code group assigned to a ship-
ment unit to identify and control the shipment
throughout the transportation system. The
TCN is the most important piece of informa-
tion in the address because It is the reference
point for all MILSTAMP documents, shipping
actions, and tracer actions.

There are two types of transportation con-
trol numbers, - MILSTRIP and non-
MILSTRIP. The MILSTRIP TCN, which is
the most commonly used, is discussed here.
See Figure 5-18 for the data contained in a
MILSTRIP TCN.

~

!
1 2 3 4

1. Activity address code

2. Year and Julian date of re-
quisition

3. Requisition serial number

4. Suffix to requisition when
filled by more than ons
supply agency

5. Partial shipment indicator

6. Split shipmaent indicator

ATADI972602026XAX -
ATAQISTI502026XBX -

ATA015 7250 2026 X X X
b
5 &

1stincrement
2nd increment

ATADISTIO02026XIX - Lastincremaent Y,

o

Figure 5-18. Example of MILSTRIP TCN

Required delivery date (RDD) (2). The RDD is
the Julian date the requisitioner expects the
shipment. When necessary to expedite a ship-
ment because of urgent demands, use the
exPedlte-handllng code “999” instead of the
Julian date. Code “999” identifies the ship
ment as critically needed; it should receive the
highest priority in processing and shipping. A
red and white 999 label is put on the front and
back of the container.

Project code (3). The project code is a three-
position code used to identify a shipment made
In suppport of a specific project, program,
special exercise, or maneuver. When a project
code is not assigned, the shipper leaves this
block blank.

Transportation Priority (4). Each shipment
moving in the DTS is assigned a transporta-

FM 55-15

tion priority (TP) number. This priority deter-
mines the mode used to ensure delivery to the
consignee by the RDD. The shipping transpor-
tation officer assigns the TP to the shipment
based on information found on supply release
documents.

“From” section (5). The shipper’s coded, in-
the-clear address Is placed in this space. The
coded address is taken from the Department of
Defense Address Directory.

“To” section (6). When a shipment is going
direct from a shipper to the requisitioner
without going through an aerial or water port,
the coded, in-the-clear address of the consignee
(receiver) is placed in this block.

Port of embarkation (POE) (7). When a ship-
ment is going to an aerial or water port for on-
ward movement overseas, the coded, in-the-
clear address of the POE is placed in the same
block as the “to” address.

Port of debarkation (POD)(8). The POD is the
coded, in-the-clear address of the aerial or
water port that will discharge the cargo when
it arrives in the oversea area.

Ultimate consignee (9). The “ultimate con-
signee or mark for” block is used only with
oversea shipments. This block is not required
for domestic shipments as the ultimate con-
signee will already have been indicated in the
“to” block. Oversea shipments require the
“ultimate consignee” block for the coded, in-
the-clear address of the consignee because the
(tj% block has already been used for the POE
address.

Piece Number (10) and Total Pieces (11). Pieces
of cargo in a shipment are numbered 1, 2, 3, 4,
5, et cetera until each piece is assigned a
number. The highest sequence number is the
total pieces in the shipment. For example, if six
crates of oranges are shipped to Maine, each
crate (piece) will get a number. The second
crate will be crate number two of six total
pieces. A shipping piece number is applied to
each container in a shipment except—

» Shipments of the same commodity in
standard containers or packages.

e Full carload and truckload shipments of
like items sent to a CONUS activity.
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In addition to the individual piece number,
the total number of pieces in the shipment is
shown in the shipping address. When the ad-
dress is stenciled on a container, the piece
number is shown on the bottom line of the ad-
dress followed by a slash and the total number
of pieces in the shipment. When a label or tag
is used, the piece number and total number of
Bieces are entered in the blocks provided on the

ottom line of the address.

Weight (12). The gross weight (the combined
weight of cargo, packing material, and con-
tainer) in pounds is entered.

5-50

Cu6e (13). For shipping purposes, the cubic
measurement (cube) of a piece of cargo is ex-
pressed in cubic feet. Shipments are occa-
sionally received for transshipment that do not
show the cube of the container. When this oc-
curs, the checker should measure the container
and mark the cube on it. Compute the cube by
muItipIyin? length, width, and height of the
container. It the measurements are not all even
feet, convert all dimensions to inches and
divide the total by 1,728.
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APPENDIX A

ORDERS, PLANS, AND SOP FORMATS

The formats in this appendix (Figures A-1 through[A-14) have been con-
densed for the transportation planner. Normally, these formats apply only in
the initial stages of planning. See AR 380-5 for classification procedures.

FM 55-15

{Classification}

Copy of copies
Issuing headquarters

Place of issue /may be in code}
Date-time group of signature
Message reference number

OPERATION PLAN (CRDER): Type and serial number. { Type is usually indicated for combined
or joint operations but omitted for a single service. When required, a code title may also be
included. }

References: Maps, charts, and other refevant documents.

Time zone used throughout the order:

Task organization: Task subdivisions or tactical components of the command. (When a task
organization is not listed, this information is included in paragraph 3 or in an annex. If an an-
nex is used, indicate “Annex A ( Task Organization).”’

1. SIWUATION. General information on the overall situation required to understand current

cireumstances.

a. Enemy Forces. Composition, disposition, location, movement, estimated strength, iden-
tification, and capability.

b. Friendly Forces. /nformation on forces, other than those covered by this order, which
may directly affect actions of subordinates.

c. Attachments and Detachments. Units attached 1o or detached from the issuing unit {if
not shown under task organization} and effective times. (If shown under task organization, ap-
propriate reference is listed here. }

Figure A-1, Gperation plan {order) format

Al
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2. MISSION. A clear, concise statement of the task and its purpose.
3. EXECUTION.

a. First Subparagraph. The operation’s concept, including the commander’s general plan
for developing and phasing the operation, using fire support, instructing on preparatory fires,
and designating unit making the main effort.

b. Following Subparagraphs. Specific tasks of each element charged with tactical missions,
including the combat organization [if not given under task organization).

¢. Final Subparagraph {Coordinating Instructions). Detadls of coordination and controf
measures applicable to the cormmand as a8 whole. Also— to avoid repetition-- coordinating and
operating instructions which apply to two or more elements.

4. SERVICE SUPPORT. A statement of CS5 instructions and arrangements supporting the
operation. Also the commander’s direction to €88 commanders. If lengthy, deteils may be in-
cluded in an annex and referenced here. At higher fevels of command, reference may be made
to an administrative/logistics order.

Materiel and Services.

Medical Evacuation and Hospitalization.
Personnel.

Civil-Military Cooperation.
Miscellaneous.

5, COMMAND AND SIGNAL. Command and C-£ gperation instructions.

a. Command. Command post {CP} locations and axis of CP displacement, if not shown on
an accompanying overlay. Liaison requirements, designation of alternate CP, and succession
of command, if not adequately covered in the SOP,

b. Signal. Rules on use of communications and other electronic eguipment {(for example,
radio sifence). May refer to an annex, but, as a minimum, should list the current
cormmunications-efectronics operation instructions (CEOI} index.

000D

Acknowledgment Instructions.

/s
Commander (name and rank]
Authentication:
Annexes:
Distribution;
{Classification}

A-2

Figure A-1. Operation plan (order} format {cont)
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FM 55-15
{Classification}
{Change from oral orders, if any)}
Copy of copies
Issuing headgquarters
Place of issue {ray be in codel
Date-time group of signature
Message reference number
ANNEX ____ {SERVICE SUPPORT) to CPERATION ORDERNO ____
References: Maps, charts, and other relevant documents.
Time zone used throughout the order:
1. GENERAL
2. MATERIEL AND SERVICES
a. Supply.
b. Transportation.
c. Services.
d. Maintenance.
e. Cther {as necessary).
3. MEDICAL EVACUATION AND HOSPITALIZATION
4. PERSONNEL
5. CIVIL-MILITARY COOPERATION
6. MISCELLANECUS
Acknowledgment instructions.
Last name of commander
Rank
Authentication:
Appendixes:
Distribution:
{Classification)

Figure A-2. Service support annex formal

A-3
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{Appendix issued with the annex!

/_ {Classitication)

APPENDIX 1 {TRAFFIC CIRCULATION AND CONTROL} to ANNEX E [SERVICE SUPPORT! to QOPERATION ORDER 14
—23d Arend Div

Reference: Map, serias V762, UNITED STATES, sheet 4071 {UPTON), edition3-AMS, 1:50,000.

FEBA \ | l FEBl-@-

§2
u
4 2x3
— « lil I
] 38';3' :mzz /
_ - .
::E® s /4
o |
LINDON o e X
£ .
-: x‘—
20: 1 §
= =
o z
o o~
5 4+ 2 -~
z +4 4
1 T [
1 1 ]
° + =
™ -+ £
= 22 MFON T 2
XX
ﬁ+ 4CORPS T
\_ 1

N

Figure A-3. Sample traffic circulation and control appendix to service support annex, division
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e ™

{Classification)

{Change from oral orders, if any)

Copy of copies

Issving headqguarters

Piace of issue (may be in code)

Date-time group of signature {must include
time zone suffix

Message reference number

ADMINISTRATIVE/LOGISTICS PLAN (CRDER} NO 3
RELATED OPERATION PLAN {ORDER} NO

References: Maps, charts, and other relevant documents.4

{when applicable)

Time zone used throughout the plan {order):

Composition and location of administrative and logistic service units. This information may ap-
pear here, in the appropriate paragraph of the order, or in a trace or overfay. If units are not
listed here, this heading may be omitted.

Notes appear at end of plan.,

1. SITUATION. A general statement of administrative and logistic factors affecting support of
the operation. Information from paragraph 1 of the related operation plan or order which is
essential to combat service support,

a. Enemy Forces. Composition, dispasition, location, movements, estimated strength, and
identification. [Reference to an operation order or to the intelligence annex to an operation
order, if available.) Enemy capabilities that may influence the CSS mission.

b. Friendly Forces. Pertinent information on own forces that may directly influence the CSS
mission, if not covered by a referenced operation order or included in subsequent paragraphs.

c. Attachments and Detachments.

d. Assurnptions.5

2. MISSION. A clear, concise statement of the CSS task and its purpose.

3. GENERAL. An outline of the general pian for CSS and any orders not covered by suc-
ceeding paragraphs (for example, location of the division support area end coordinating agen-
cies, general instructions for movement of installation/.

4. MATERIEL AND SERVICES
a. Supply. Subparagraphs for each class of supply, maps, water, special supplies, excess
materiel, sslvage materiel, and captured enemy materiel. When applicable, each subparagraph

contains —
» Location of the installations concerned with handling supplies and materiel for sup-

ported urnits.

Figure A4. Administrative/logistics plan {orderj format
A-5
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Opening and closing times.

Operating units.

Supported units.

Levels of supply.

Methods and schedules of distribution.

Instructions for submission of routine reports concerning the supplies listed.
Any other pertinent instructions or information needed by supported units.

. & 9 5 & & @

Instructions and information for two or more classes may be included under gne subparagraph
if entries are limited and clarity is not sacrificed. For Class V, include designation and location of
approving agency, controfled supply rate (CSR), prescribed nuclear foad (PNL), and chemical
murnition allocations, as appropriate.

b. Transportation.
(1) Location of terminals and installations {rad stations, airfields, ports, and beaches}.®

1M Mimaratioe mide
\&T vpcl aw |H WD,

{3) Schedules {march tables, tirnetables, and entraining tables).

(4) Area responsibilities of transportation movement officers and highway regulating
teams.

(5) Traffic control and regulation measures fregulations, restrictions, allocation priorities,
regulating and control points).

{6) Designation of main supply route [MSR).

¢. Services. Information and instructions for supported units—type of service available,
designetion and location of servicing unit or instaliation, support unit assignments, and service

schedules, if applicable. Service missions for service units not covered in other orders (for ex-
amplie nnnnm of nnprnrmn units and neemnmpnfc tn cunnnn‘nd unitel Sneapciaf rnissions not

mple, its and wents to supported units), Special missions not
co vered n orher orders.

{1} Construction.

(2) Graves registration. Collection points, evacuation procedures, and personal effects
handliing. Procedures for isolated burials and contaminated remains, if not contained in the
unit SOP.

(3} Field services. Laundry. bath, clothing renovation and exchange, bakery, and decon-
tarmnination.

{4} Health services. Medical dental vetarinary services; faboratory and s,
whole blood control, preventive medicine, and heaith and sanitation.

(5} Installation service. Reaf estate, repair and utilities, fire protection, sewage and trash
dispesal, and water supply.

(6) Other. Awiation, explosive ordnance disposal, photography, and procurement.

_______ el t_a T _r_ e n e EEe R S P s LT

d. LaDOI’ J"’OﬂCIES and resirictions on u.smg CJWHEHS, enemy pr:saners of war H‘.'f"WS), ana
civifian internees and detainees; alfocation and priorities of available labor, and designation and
location of available labor units.

e. Maintenance. /nclude priority of maintenance, location of facilifties, and collecting
points.

5. MEDICAL EVACUATION AND HQSPITALIZATION. The plan for evacuation and
hospitalization of sick, wounded. or injured military personnel.

a. Evacuation. The evacuation or holding policy. Responsibilities; evacuation routes,
means, and schedules. Evacustion and en route treatment policies, when applicable. Specific

nnlirv fnr avaryation hv air nr ornond and for svacuatinn of NBO-rontaminated natinnts

PR S U TLDwLIAII T A WRT MWT O MTUMTIN WM T LR MMM T W Tt AT PRI AT A A AT ATReT A AR

Medical evacuation request procedures and channels, if different from SOP.

Figure A4. Adminisirative/logistics pian forder) format (cont)
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b. Hospitalization. List of alf appropriate treatment facilities (dispensaries, aid stations,
clearing stations, hospitals), their locations, and times of operation. Definitive treatment
policies, including treatment of contaminated casusities, if established.

. I e 2

c. Other Services. Pertinent information on any other health services matiers {dental,
preventive medicine, medical supply, veterinary). Unit locations, support information, policies.

6. PERSONNEL. /nformation and instructions on personnel matters, including foreign civilian
labor used in direct military support functions. Under each of the following subparagraphs are
fisted, when applicable—
« {nstallation, location, and times of operation.
¢ Operating units.
= Units or area served.
Rest, leave, and rotation criteria; quotas allocated to units.
Unit responsibility for movement or administration of personnel.
Reports, requisitions or plans.
References to previous order, instructions, or SOP.
Unit Strength.
{1} Strength reports. Instructions for submission of data required to keep the commander

ol riwr o rd FPRO.
informed. Instructions include requirements for routine reports and special reports following a

mass-destruction attack or 8 natural disaster.
{2} Replacements. A statement establishing validity of existing personnel requisitions. In-
structions for submission of requisitions and for processing and moving replacements.

Location of replacement units and the units each will support. Type and location of unit
ranlacamente under control of the | mmnnﬁ headauarters,

TAPRFTRRRS AT AR PR LAY PAAAST WAATIRE W AR RN Py 2T

b. Personnel Management.

{1) Military personnel. /nstructions on classification, assignment, promotion, transfer,
reclassification, reduction, efimination, retirement, separation, training, rotation, and ecanomic
personnel use.

{2} Civilian persaonnel. A list of —

* Sources of civilian fabor,
Locations of civilian personnel offices or other labor administration centers and labor

pools.

Procurement policies and procedures.

Restrictions on use of civilian labor.

Administrative and control procedures.

Pay schedules, allowances, and C5S to be provided.
Responsibilities of subordinate commanders for administation.

Reference appropriate SOP.7

{3) EPWSs and civilian interness and detainees. /nstructions on collection, safeguarding,
processing, evacuation, use, treatment, and discipline of EPWs and civilian internees and de-
tainees and all ather personnel arrested or captured but not immediately identifiable as POWS.
L ocation of EPW and civilian internee facilities.

c. Morale. Instructions on leaves, rest and recreation facilities, decorations and awards,

postst and Yinance services, chaplsin activities, personal hygfene, morale support activities,

post exchangas, and legal assistance.

d. Discipline, Law, and Order. Troop conduct and asppearance. Control and disposition of
stragglers, including location of straggler collecting points and special instruction for augment-
ing straggler control during mass-destruction attacks. Administration of military justice and
relations between military and civilian personnel {fraternization, black marketing, selling

government property, and respect for local laws).

€

A-7
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e. Headquarters Management. Instructions on movement, spaced arrangement, organiza-
tion, and operation. Aflocation of shelter for the headquarters and for troops in the HQ area.

f. Miscelianeous. Personnel administrative matters not specifically assigned to another co-
ordinating staff section or included in the preceding subparagraphs.

7. CWVIL-MILITARY COOPERATION. Allocation of civil affairs units, control of refugees, and
feeding and treatment of the civilian population,

8. MISCELLANEOQOUS. Special instructions not covered above.

a. Boundaries. Location of rear boundary and any other boundary needed for C8S pur-
poses.

b. Protection. Measures established for protection of CSS units and instailations. Usually,
an announcement of the tactical unit providing the protsction, CSS units or installations receiv-
ing the protection, and any fimitations te the protection.® Pertinent instructions from the rear
area protection plan or reference to an annex.

o ial B ¥ H . ;s /i
¢. Special Reports. Reports not included in previous paragraphs and those reports requiting
special emphasis.

d. Statement. /Include time or conditions under which the plan is to be placed in effect.?

9. COMMAND AND SIGNAL. Headquarters focation and movements, liaison arrangement,
recognition and identification instructions, and general rules on use of communications and

other electronic equipment, if necesssry. An annex may be used when considered appropriate.
Acknowledgment instructions.

Is/

Authentication:! 0
Annexes:
Distribution:

7Appffcable anly to an order. The phrase “"No change from ovraf orders” or “No change from
oral orders except paragraph * will appear here if oral orders have been issued concerning
this operation. In the absence of oral orders, this space is left blank.

2This is the time the commander actually signs the plan or order and is the effective time of

the order unless stated otherwise in paragraph 8.

37he type of administrative/logistics plan (order} indicates whether it is Navy, Army, Air
Force, combined, or joint. For a single service, the type of administrative/logistics order is
normally omitted. When required, a code title may also be inciuded.

4Reference to a map should include the map series number and, if required, the country or
‘geographic area, sheet number, name, edition, and scale per STA NAG 2028.

5Applicable only to a plan.

Sitems listed in this subparagraph are not limited necessarily to transportation operations

and may include ocean, infand waterway, coastal, highway, air, rail, pipeline, and miscel-

laneous activities.

:‘_' Or provide specific pay scales and other conditions of employment in an annex.

8This announcement is information for CSS units, not an order to the tactical unit involved.

Figure A-4. Administrative/logistics plan (order) format fcont}
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3The commander’s last name and rank appear on all copies. The original (copy number 1}
must be signed by the commander or a specifically authorized representative. If the chief of
staff signs the original, the phrase “FOR THE COMMANDER" is added. The signed copy is the

historical copy that remains in the headquarters files.

104t the commander or his authorized representative signs a master copy which permits
automatic reproduction of the signed document, no further authentication is required. If the

anorineg aff officar is requs sdred on alf

U . S T I R SR
signature is ngt reproauces, authentication by the preparing stalf office:

subsequent copies. The commander’s last name and rank appear typed in the signature block.

{Classification)

FM 55-15

Figure A-4. Administrative/logistics plan {order) format {cont}

{Classification)

{Change from oral orders, if any}

Copy of copies
Issuing headquarters

Place of issue fmay be in codel
Date-time group of signature

Message reference number

ROAD MOVEMENT ORDER NO
{OR: ANNEX {ROAD MOVEMENT) to QPERATION ORDER NO
References: Maps, tables, and other relevant documents.

Time zone used throughout the order:

Task urgunuduuu

1. SITUATION

a Fn : Errra
o L'Iu'llv ¥ Ul\.st

b. Friendly Forces.
c. Attachments and Detachments.

2. MISSION

3. EXECUTION
a. Concept of Movemaent.
b. Tasks of Subordinate Unit.

)

c. Detailed Timings.

<«
d. Coordinating Instructions.
{1} Order of march.

Figure A-5. Road movement order or annex format
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{2) Routes.
{3} Density.
(4) Speed.
(5] Method of movement.
(6) Defense for move.
{7) Start, release, or other critical points.
{8} Convoy control.
{9} Harbor areas.]
{10} Halts.
{11) Lighting.
{12) Airsupport.
e. Other (as necessary).

4, SERVICE SUPPORT

. Traffic Control.

. Recovery.

. Medical.

. Petroleum, Qil, and Lubricants.
. Water.

5. COMMAND AND SIGNAL
a. Commanders.
b. Communications.
c. Position of Key Vehicles.

o an oo

Acknowledgment instructions.

Last name of commander
Rank

Authentication:
Appendixes:
Distribution:

14 harbor area is a space set aside for normal halts, treffic control, and emergency congestion
relief. Harbor areas are used—

s To hold vehicles at both ends of a crossing or defile.

e To make changes in density, especially at first or last light.

e To contain spilfovers in serious delays (likely to be caused by enemy air attack or its
resuits).

e To allow colurnns to rest and carry out maintenance and decontamination.

e To allow elements to change position in column if there is a change in priorities.

{Classification)

Figure A-5. Road movement order or annex format (coni)
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{Classification)

APPENDIX 1 [ROAD MOVEMENT TABLE
20th Inf Div

Reference: Map, series M504, AFGAN, sheet 4842 (BHAD-WURST), edition 1-DMG,
1:100, 000

Time zone used throughout the arder; ZULU.

¥ to ANNEX K {ROAD MOVEMENT) ta OPORD 9—

General Data:
1. Average Speed: 20KPH.
2. Traffic Densny: 20 VPK.
3. Hals: SOP.
4

. Routes:

Load claxe

Criticsl points

N

jals: Mav Na of of Route to start Route from Ramarks
a. Route RED. Sena.ls' 1.2.3.2nd 5. aumbear Cate Unit wvehicles  heavieat  From Ta Rauts point Aut Due Clear  relaass point
b. Route BLUE. Serials: 2 and 6. vehicla
5. Critical Points: @ e} el el m_ g b [ ik im} ]
a. Route RED. 1 wes 13t Bde e - BHAD WURST RED -n SP 0530 D&IS bt v
int- COL tang, arca  aren AJ {VILLERS] 0610 0TS
{1} Swan point: RJ 413 at MBZ201693, Comar byt ®a orE
[2} Release point: AJ 217 at QAS90628. FLJLAWST] 0715 082q
{3} Other critical points. gh‘;ﬁ;‘;‘;b"d“ g?;': g
{a} RJ{VILLERS] at MB 330718, _ _ RP__ .. I .
b} RJ 242 3t NBASST01. 2 s+ 2d Bde T e e BHAD WURST BLUE s P [ wv e
f o W i A . P A s o COL Catley, area arsa RJS20 O848 0653
e B LAWS T Tal LIADB009: - Comdr RJ ICHANCE| 0630 0735
{d} BLUE River bridge at PABBIGEE. RJ IVEGAS) 000 0305
{4) Route classification: 6 x 50, BLUERiverbridge 0840 0345 PST &5 min
. N - - Lol Li= 2ot S
15} Route restrictions: BLUE River bridge — 6 x 50. 3 wve  3d Bde e T BHAC WURST REC e SP 0650 0755 e e T
b. Route BLUE. COL Smith, area area RJ IVILLERS) a7 0B
ik Comdr RJ242 0750 0755
11} Start point: R.J 526 at M5229509, RJ (LAWST} 08% 0940
2} Release point: RJ 105 at RS981511, HLUE River tirkdys 1S 1020
E,,I L ot . RJIHAINS} 0935 1040 PST €5 min
W3 LANET Crifical poinis. AP Wi iTE
{al R. 582 ar M53344B1. & es DivArty ve wen BHAD WURST RED e 5P RS-I 10 ?gg e e
COL Stephens, ELE] araa AJIVILLE D50
(B} RJICHANCE) at NS401490. Eords iz M6 1090
{c} RJ{VEGAS) at QT/90501. R.J [LAWST) s 1105
§ = BE04595 BLUE RAiver bridge 035 114s
. .,Id.} BLUE_ R“‘:E' brfdge‘e;‘-t R,S,. : AJ (HAINS) 1056 1205° PST 70 min
{4} Route ciassification: 10 x 5. AP 1136 1245 .
15) Rowte restrictions: BLUE River bridge— 6 x 50, 5 wes DivTrp v e BHAD WURST RED P SP o };3] v e
i i YT LTC Carnp. ares aran RJ (VILLERS) 107 1
&. Ma!n Routes to Start Foints: . Cammtr Alz4z e 1z
7. Main Routes From Release Points: *** AJILAWET) 120 16
BLUE Rivar hridge 1200 1356
MOTES R {HAINS) 120 M1E PST 116 min
RE 1300 1456
1. Only the minimum number of headings should be used. include any information cormon to [ s DISCOM e P BHAD WURST HLUE e SP 04 1200 e )
W 6 more MOvement numbers under the general data paragraphs. COL Nocling. area  4rea RJ592 lon2 N8
, i FURLTOT Rt parayrapne. . Camdr RJ{CHANCEI 1044 1300
2. Since the table may be issued to personnel concerned with traffic control security must be RJIVEGAS] 1214 1430 _
remervhered. It may not be desirable 1o include dates or lpcations. BLUE Alvarbridge 1234 1510 PST 126 min
3. If the table /s issued by itsell, not as an annex to a more detaifed order, the table must be e —— — - - == — -
igned or auth of it the f way. )
4. Critical poipt is defined as “'a sefected point along a route used for reference in giving in-
structions. * Critical poinis include start points, release poinis, and other points slong o route
where inferferance with movemen! may oocur oF witers lming is oritical,
5. The movement number identifies 8 columm for sfement of volumn) during the whole of the
movement. )
Figure A-& Sampie road mopement table appendix ty road t annex, di
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STANDING OPERATING PROCEDURES

fcommand)

1. PURPOSE. Qutline of purpase.
2. SCOPE. Application and coverage.

3. UNIT PROCEDURES. Action required by subordinate units in preparing unit SOP. A definite
statement that SOF of subordinate units wiil be based on and conform to SOP of the issuing
command.,

4. RESCISIONS. Any publications superseded or rescinded by the SOP, including frag-
mentary SOPs, orders, memorandurns, bulletins, and other directives.

5. REFERENCES. Publications to be used with the SOP.
6. DEFINITIONS. Terms defined, if required to understand and interpret the SOP.

7. TRANSPORTATION ORGANIZATION. Missions, organizations, and functions (unless
published efsewhere) of:
a. Office of the Transportation Officer.
{1) Transpaortation officer.
{2) Deputy transportation officer or executive officer.
{3) Staff sections.
{4) Liaison officers.
b. Field Installaticns.
{1) Water terminals.
{2) Transportation supply depots.

{3} Transfer points and other special transportation activities.
(4) Transportation moverments branch and other transportation organizations,

8. ADMINISTRATION.
a. General. Command policies and directives.
b. Correspondence.
(1) Types. Instructions for preparing, forwarding, and handling: paper economy
measures.
{2) Classified documents. Types of classification and authority to classify; handling,
delivery, and receipting methods and procedures; security measures and responsibilities.
c. Personnel.
(1) General. Comrand policies and directives.
{2} Local civilian labor. Command policies and adminisirative procedures for procurement,
use, and pay,; Geneva convention provisions.
{3) Prisoners of war. Command policies and administrative procedures for procurement as
labor; use, treatrment, and security; Geneva convention provisions.
(4) Replacements. Responsibilities and procedures for requisitioning transportation
replacements, command policies and directives,
d. Reports. Types of administrative reports required; method and frequency of submission
fsamples to be appended); controf procedures.

9. INTELLIGENCE .
a. General. Transpoartation intelfigence purpose, mission, types; command directives.

Figure A-7. Transportation SOP format for major commands
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b. Information Collection. Colfection agencies, essential elerments of information, sources,
coordination, collection plan, methods, reporting and disposition of captured enemy material.
c. Information Processing. Responsibilities and procedures for recording, evaluating, and in-

fornrating informatinn
lq"l' Bll!ls FEFE AT I PTETAIST .

d. Dissemination. Poficies, methods, criteria, security classifications, transiissions, time
considerations.

e. Use. General application of intelligence to transportation operations and planning;
precautions against enemy counterintelligence.

f. Counterintelligence. Objectives, responsibilities, and application to the transportation ser-
vice.

g. Reccnnaissance. Purpose and responsibifities.

10. PLANS

a. Transportation Requirements. Responsibilities for maintaining current lists of transporta-
tion requirements for movement of the unit or its elements by rail, truck, inland waterway, and
air.

b Tramomoardr Avcailabolie. f =708 o W fmr mmmitmisimes msiwas Findn ~d  misnlfabe

. Transport Avaiability. Responsibilities for urwnmfmuy ciurrent lists of available
transportation— organic, assigned, or attached to the unit, including focal civilian transporta-
tion.

c. Load Plans. Responsibilities of subardinste units for maintaining curremt load plans;
designation of vehicles to transport personnel, supplies, and organizational equipment,

d. Tralic Circulation Plans. A statement that traffic circulation plans will be coordinated
with traffic circulation plan of this headquarters.

e. Special Operations. A statement that transportation aspects of subprdinate troop plans
for special operations (for example, river crossing, pursuit, retrograde movemant) wifl be coor-
dinated with this headguarters.

f. Plans by Units in Reserve. Statements that pians by these units for forward or lateral
movement will be coordinated with this headguarters.

g. Organizational Transportation Pool. Procedures, including availability reports, unit
responsibilities for furnishing personnel maintenance of equipment, and administrative
support,

h. Civil Aid. A statement that ser I2. g
movement of civilians and civil aid suppl:es and that plans will not be carried out :thour prior
approval,

i. Main Supply Routes and Supply and Service Installations.

11. TRAINING

a. Responsibilities and procedures for preparing and supervising training programs of
transportation units.

b. Responsibilities and procedures for

pi=l=0 g L L e i L ! na

training throughout the command.
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12. REAR BATTLE QPERATIONS. Command policies and directives; responsibilities of units

for BASE defense; defense against airborne operations, NBC attack, sabotage, infiltration, and
guerrilla warfare; procedures for reporting enemy activity.

13. AMPHIBIOUS OPERATIONS

a. General. A statement that this SOP standardizes normal procedures for preparation and
execution of amphibious operations and will apply unless otherwise prescribed.
(1} Subordinate units will issue SOPs which conform to this SOP.
{2) References.
b. Planning.
{1) Requirements of the tactical plan and the scheme of maneuver.

Figure A-7, Transportation SOP format for major commands (cont)
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{2) Availability of landing craft and ships by type, size, cargo, and personnel capacity.

{3} Establishment of close liaison with the Navy and Air Force and with task force com-
manders.

{4) Landing force embarkation and tonnage; equipment and supplies breakdown from
tables submitted by task force commanders.

{6} Unit loading and embarkation training ar

{8} Movement of the embarkation areas and
waterproofing, marking, and palletizing.

{7) Supervision within the embarkation area.

{8) Buildup period for supplies and ship turnaround time,

{9) Ahlernate logistical procedures or an entire alternate plan to support alternate tactical

larme hairnm raneidarand
12112 kreall .3 AN I Tl .

rangements and coordination.

.__.A PR -y _...l -

delivery of egquipmant and supplies, including

. Movement to Staging Area.
{1} Woarning orders.
{2} Movement method—rail, highway, air, water.
{3} Movement control.
d. Staging Area.
{1} Reception.
{2} Spot delivery of equipment.

2 Cantral nnlrﬂ- wrhish
A RASTIIIA LIRS WY

or assembly areas.
{4) Assembly areas for temporary storage of equipment and supplies to be loaded on
transports.
{5) Transportation for supplies and equipment from assembly areas to ships.
{6) Areas for final waterproofing.
{7} Facilities to prepare cargo not already processed for loading.
e. Embarkation of Troops.
(1) Movement to embarkation point or assembly areas.
(2} Control of movement to vessels.
f. Movement to Objective Area. In accordance with naval directives.
g. Ship-to-Shore Movement.
{1) Debarkation of equipment, supplies, and service troops at the proper time to support
tactical operation,
(2} Control and landing of emergency supplies.
{3) Evacuation of casualties by water.
h. Beach QOrganization.
{1} Transportation unit reconnaissance party.
{2} Consolidation of supplies and transportation for subsequent logistical support of the
landing force.

{3} Control.

fﬂ\ Yahiclar traffie

{b} Transfer operations (buildup area).
{4} Communication between beach organization and control vessef and ships.

14. INSPECTIONS
a. Reference. Higher headquarters SOF on inspections.
b. Purpose.
c. Policy.
A T e §fmdnindn aimm Armessry o T N Ny ey g v d gy oy
U. 1¥peh, VEIHLIC Wog, Uduopuu tion trainin -

quality, operations efficiency, records system.
e. Frequency.

Figure A-7. Transportation SOP format for major commands (cont)
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f. Before-Inspection Procedures.
g. After-Inspection Procedures.
h. Reports. A sample format, number of copies required, and distribution.

cadures for transportation units participating in airborne operations.

16. COMMUNICATIONS
a. Communications for coordinating transportation.
b. Air-ground communications for coordinating airdrops and land transportation.
¢. Reference to communications diagram.

Isf

15. AIRBORNE QPERATIONS. Command policies and directives; responsibilities and pro-

FM 55-15

Authentication:
Annexes:
Distribution:

Commander (name and rank)

Figure A-7. Transportation SOP format for major commands (cont)

STANDING OPERATING PROCEDURES

Unit

Section|. GENERAL

APPLICATION. Operations which SOP covers.

PURPOSE.

REFERENCES. FMs, TMs, SOPs of higher headguarters, other.
RESPONSIBILITY FOR PREPARATION, CHANGES, REVISIONS.
EFFECTIVE DATE.

U

Section Il. COMMAND, STAFF, LIAISON

6. ORGANIZATION.

7. COMMAND POSTS.
a. Normal location in relation to next higher headquarters.
b. Change of location—reporting; coordinates and time.

Figure A-8. Transportation SOP format for units

A-15
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c. Forward command posts.
{1) Requirement,
{2) Organization,
{3) Personnel and equipment.

8. STAFFDUTIES

a. Staff officers.

b. Special staff officers.
9. LIAISON

a. Duties of liaison officers.

b. Unit’'s responsibilities for liaison — higher, lower, and adjacent units.
10. PLANNING. Responsibilities.

Section lll. ADMINISTRATION

11. CHAIN OF COMMAND.

12, REPORTS.

a. Routine.
b. Special.
c. Submission,
(1} Title and reports-control symbol.
{2) Format,
{2 Nata Ana
WA f LS W

{4} Number of copies.
(E) Negative repart, if required.

13. PROMOTION POLICIES.
a. Officer.
b. Eniisted.
c. Battlefield.

14, COURTS-MARTIAL.
a. Location of jurisdiction.
b. Procedure for submitting cases.

15. MAIL.
a. Handling official mail.
b. Handiing persanal mail.

16. LEAVES AND PASSES.
a. Command policy. Conduct, VD control.
b. Authority.

17. JOURNALS AND HISTORY,
a. Unit journal and history.
b. Staff section journals.

18. MILITARY PUBLICATIONS. Distribution.

18. PRISONERS OFWAR

[a]
-
a. Reference.

b. Special instructions for capturing unit.

Figure A-8. Transportation SOP format for units {cont)
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20. AWARDS AND DECORATIONS
a. Channels.
b. Form.
c. Presentation.

21. ORDERS

22. BILLETS AND BIVOUACS
a. Policies. Occupation and clearance.
b. Billeting party.

Section IV. MOVEMENT

23. HIGHER HEADQUARTERS SOP. Reference.

24. MOTOR MOVEMENT
a. Vehicles. Preparation for movement,
b. Motor marches.
(1} Strip maps.
{2) Route reconnaissance.
{3} Messing and refueling.
(4} Night marches.
{5} Makeup of march units and serials.
(6) Vehicle gap.
{7) Speed and rate of march.
ta) Column rate of march.
{b) Lead vebhicle speed.
{c} Permissible catch-up speed.
{d} March unit or serial time length.
(8) Posting traffic guards during halt.
c. Infiltration.
d. Personnel. Conduct during movement.
{1) Passengers.
{2) Drivers.

25. VEHICLE AND EQUIPMENT OPERATIONS
a. Motor pool.
{1) Dispatch.
{2) Service.
{3} Maintenance.
b. Administrative vehicles. Regulations.

26. RAIL MOVEMENTS

a. S1 Action. Movement policy.

b. 52 Action.
{1} Reccnnaissance report.
{2} Security.

c. 53 Action.
(1} Troop list.
(2} Loading plan.
{3) Transportation movement teams,

Figure A-8. Transportation SOF format for units {cont)
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d. S4 Action.
{1} Transportation request.
{2) Troop and guard mess.
{3) Blocking and dunnage.
{4} Shipping documents.
{5) Rolling stock.
{6} Loading schedules and area.

27. AIR MOVEMENT

a. 51 Action.

b. 52 Action.

c. 53 Action.
{1} Aircraft required.
{2} Loading plan.
{3} Loading schedule and areas.
{4} Air-transportability technique.

d. 54 Action.
{1) Transportation request.
{2} Availability of tie-down devices or material.
{3} Weight-of-equipment data for koading computation.
{4) Shipping documents.
{5} Vehicies required to load and unload aircraft.

28. WATER MOVEMENT
a. S2 Action. Movement policy.
b. S2 Action.
{1} Reconnaissance report.
{2} Security.
¢. S3 Action.
(1) Troop list.
(2} Loading plan.
{3) Transportation movemnent teams,
d. 54 Action.
{1} Transportation request.
{2} Troop mess.
{3} Shipping documents.
4} Vessels required.
{5} Loading schedule and area.

Section V. SECURITY

29. POLICIES AND RESPONSIBILITIES

30. MOVEMENT SECURITY
a. Air guards.
b. Manning of vehicular weapons,
¢. Camouflage during hals.
d. Advance, flank, and rear guards.
e. Action to be taken in attack.

31. BIVOUAC SECURITY
a. Camouflage.
b. Mines and booby traps.

Figure A-8. Transportation SOP format for units (cond}
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¢. Defensive positions.

d. Jaint security.

e. Security plans.

f. Sentry posts and outposts.

32. ATTACK WARNING SIGNALS
Air.

Airborne.

Mechanized.

Troops.

MNuciear, biclogical, chemical.

®op0 oD

b. Fire personne! and duties.
c. Safety rules (imotor pool, kitchen, other).

34. ALERT PLANS
a. Unitplan.
b. Alertroster.
¢. Armament and equipment,
d. Alert warning phase system.

35. EQUIPMENT DESTRUCTION

Section VI. COMMUNICATIONS
38.

37. ESTABLISHMENT OF COMMUNICATIONS
a. QOrganic communications.
b. Area communications support.
c. Responsibilities.

38. COMMUNICATIONS PROCEDURES
a. Voice radio.
b. Radio and wire integration {RWI).
c. Message.
d. Visual and sonic.
e. Reference to higher headquarters CEOI.

39. SIGNAL MAINTENANCE RESPONSIBILITIES
Commander.

Sinnal/cammuonicatian
Ulul FEARS WA FI I i sd s

Qperators.
Users.

ao o

Section VIl. RECONNAISSANCE, INTELLIGENCE, AND COUNTERINTELLIGENCE

40. RECONNAISSANCE. Essential elements of inforrmation.

41. COMBAT INTELLIGENCE
a. Definition of "'spot reports.”’
b. Requirement far spot reports,

Figure A-8. Transporlation SOP format{for units fcont)

FM 55-15
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{1} Initial contact with enemy,

{2} Marked change in enemy disposition or situation.
{3} Armored, air, or airborne antack,

{4} New units identified.

{5} Enemy strength, composition, and movement.
{6) Location of enemy installations.

{7} Use of chemicals or new weapons.

(8} New materials or equipment.

a. Mail censorship.
b. Blackout discipline.
Information.
11} To enemy captors.
(2} To press representatives.
. Signs and countersigns.
. Classified documents destruction,
Civilian control.
. Secrecy discipline.

o

© - Q

Section Vill. SUPPLY AND MAINTENANCE

43. CLASS I SUPPLY
a. Ration pickup.
b. Daily ration return and cycie.
¢. Reserve rations.
{1} Unit,
{2) Individual.

44. WATER
a. Authornized source.
b. Expedient purification methods.
¢. Water econamy.

45. CLASS I AND IV SUPPLY
Requisition days for various services.
Pickup procedure.

Salvage turn-in procedures.

Droppage by battle-loss certificate.

46. CLASS Il SUPPLY

oo oo

Rasunnly
i Ply.

LA ps

a
h. Fuel reserve,

47, CLASS A SUPPLY
a. Resupply.
b. Fuel reserve.

48. CLASS V SUPPLY

a. Requisition method.

b. Required forms and certificates
c
d

. Basicload.
. Salvage.

Figure A-8. Tyransportation SOP format for units (conl)
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49. VEHICLE AND EQUIPMENT MAINTENANCE
a. Maintenance category.
b. Maintenance officer's responsibility.
¢. Bequired forms.
d. Priorities.

50. REPAIR PARTS
Requisition method.
Stock level maintenance.
Maintenance inspections,

Parts and equipment record.
51. VEHICLE AND EQUIPMENT EVACUATION CHANNELS

oo ow

/sf

FM 55-15°

Authentication:

LF ELE

Annexes {May include Wearing of the Uniform, Reports Formats, Destruction of Classified
Documents, Duties of Staff Officers, Staff Section SOPs, Loading Plans, Alert Plan).

Distribution:
Figure A-8. Transportation SOP format for units fcont)
{Classification)
Issuing unit
Place of issue fmay be in code/
Date-time group of signature
File No

Embarkation Plan No
Maps: Those needed for understanding the plan.

1. ORGANIZATION FOR EMBARKATION
a. Troop list for each embarkation group. May be issued as an annex.

=CNedle 1ol LY

barkation scheduie may be inciuded. May be issued as an ahnex,
¢. Advance parties.
{1} Compaosition.
{2) Functions.
{3} Movement to embarkation point. References to SOP if applicable,

Figure A-8. Division embarkation order format

References: SOPs, operation arder, administrative order, and other refevant material,

b. Embarkation schedule. Assignment of each embarkation group to shipping. Schedule
shows berthing of ships and date and hour loading wilf bagin. It also includes date and hour em-
barkation will be completed by each embarkation group. Other information pertinent to the em-

A-21
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2, SUPPLIES AND EQUIPMENT

a. Amounts and types of supplies and equipment to be embarked.

b. Preparation of supplies and equipmaent for ambarkation. Reference may be made to ap-
propriate SOP.

¢. Allocation of division supplias and equipment to cargo assembly areas. May be issued as
&n annex with appendixes.

3. EMBARKATION POINTS AND CARGO ASSEMBLY AREAS

a. Assignment of ambarkation points and cargo assembly areas for loading. /AMay be a map,
sketch, or overiay issued as an annex. }

b. Preparation of embarkation points and cargo assembly areas for loading; construction to
improve embarkation exits and facilities.

c. Assignment of mechanical loading devices, such as forklift trucks, cranes, rolier con-
veyors, warehouse pallets.

4, CONTROL

a. Establishment and functions of embarkation control officer. Functions may be covered in
SOP.

b. Traffic circulation and control system in embarkation area and between embarkation area
and base camp.
 ¢. Establishment of security posts for prevention of fire, sabotage, aned pilferage in cargo
assembly and deck areas.

d. Communications for embarkation. References may be made to CEOI.

5. PERSONNEL
a. Schedule and method of movement from base camp.
b. Schedule and instruction for embarkation.

6. MISCELLANEQUS

a. Embarkation responsibilities and tasks. Responsibility of embarkation group cormmanders
and tasks of officers. Supply officer, motor transport officer, unit loading officer, other.

b. Special loading instructions. Stowage of certain types of cargo, handling of fragile or
dangerous items, other.

c. Miscellaneous instructions not covered elsewhere.

Acknowledgment instructions.

By Command of
/s/

Chief of Staff

Auythentication:
Annexes:
— Organization of Embarkation Groups — Assignments of Shipping.
— Supplies and Equipment to be Embarked.
— Embarkation Points and Cargo Assembly Areas.
—Qthers as necessaty.
Distribution:

OFFICIAL

G3
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TRANSPORTATION ESTIMATE

Transpartation section (unit}
Location

Date-time group

References; Maps, charts, and other refevant documents.

1. MISSION. Mission of the command; mission of transportation units in support of the com-
mand’s tactical and logistical mission. May be obtained from higher headquarters orders or
deduced from instructions or knowledge of the situation; may be expressed in terms of person-
nel or tons of cargo to be transported, discharged, or outioaded.

2. SITUATION AND CONSIDERATIONS
a. Intelligence. Reference to pertinent intelligence estimate.
b. Tactical situation,

{11 Reference 1o current operation order.

{2} Present and planned disposition of major friendly tactical elements, with emphasis on
those units defending lines of communication or transportation units and operations; effect of
planned trocop moves on transpartation operations,

(3} All possible courses of action open to the command to accomplish the mission.

(4) Concept of projecting operations once the immediate mission is accomplished.

c. Logistics.

{1) Reference to current ADMIN/

i2} Status of supplies and equipmentin al
with any inadequacies highlighted.

{3) Any projected developments likely to affect the ability of transportation units to per-
form their mission from the logistical standpoint.

{4) Status of supplies and equipment in other logistical support units which might
adversely affect accomplishment of the mission.

{5) All possible logistical courses of action and the effects of each on possible friendly tac-
tical courses of action.

d. Personnel.
{1) Reference to current ADMIN/LOG order or overlay.
{2) Status of personnel in all transportation units, including morale and any other con-

siderations likely to affect their performance.

(3) Status of personnel in othar support units to be employed in lo

transportation operations which might adversely affect accomplishment of mission.
e. Assumptions. Logical assumptions may be made when there are not enough facts
available to prepare the estimate.
f. Transportation. A¥ known information, as detailed as possible, on each mode of transpor-
tation activity.
{1) Transportation activities. The format shown in {a) below should be modified as re-
quired for (b) through (j}.

Figure A-10, Transportation esiimate format
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{a) Rail,
Strength Facilities Capability
Actual & Actual & Equipment Actual &
Unit Location Auth Required Lacking Potential
{b} Motor.
{c) Inland waterway.
{4y Air.
{e) Water.

if) Transportation movements.
{g} Staging areas.
{h} Transportation depots.
{i} Pipelines (even though not operated by transportation units.}
(i) Troop carrier space.
{2) Transportation units courses of action. Al courses of action open to transportation
units for each possible logistical course of action set forth in paragraph cf5} above,
g. Special Factors. Any other factors which might influence the choice of a course of action
or the ability to perform the mission, from both the transportation and overall mission stand-
points,

3. ANALYSIS. A statement and analysis of the effects of each logistical course of action on
each transportation activity.

a. Course of Action. Use the following format for each course of action mentioned in
paragraph 2cl5).

Effect on Effecton Effecton Effecton
Activity* personnel equipment facilities capabilities

b. Alternate Course of Action. Qutline of alternate courses of action, if possible. Use same
format as paragraph 3a.

4. COMPARISON
a. Dominant transportation factors and modes most likely to be used.

b. A comparison, based on the information in paragraph 3. of the various logistical courses
of action, including their effects on each mode and its capabilities. The comparison will deter-
mine the most favorable course of action from a transportation standpoint.

¢. Feasibility of the various lines of communications, ports, and beaches as affected by
enemy capabilities, weather, terrain, et cetera.

5. CONCLUSIONS
a. Statement indicating whether the mission can be accomplished from the standpoeint of
transportation support.
h. Statement indicating which of the possible logistical courses of action can best be sup-
ported from the transportation standpoint.
¢. Statement calling attention to any considerations required should alternate courses of
action be chosen.
{1} Number and type of transportation units required over and above those available for
each course of action if mission cannot be supported.
{2) Personne! and/or eguipment shortages in existing units which would prevent mission
accomplishment.

*Same as in paragraph 2f(1).

Figure A-10. Transportation estimate formaf {cont) +
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{3} Anv repairs of construction work essential to successful mission accomplishment from

the transportation standpoint.
{4} Any other transportation considerations which shouid be brought to the attention of

the commander.

/s/

Transportation officer
{name and rank}

Authentication:
Annexes:
Distribution:

Figure A-10. Transportation estimate format (cont)

TRANSPORTATION PLAN NO1

Transportation section {unit}
Location

Date-time group of signature

Maps and references: Sheet name, number, scale, unit of measure, and series for each map.
Other references include city plans, navigation charts, and other plans bearing on the
transportation plan,

Task organization; Annex A, Task Organization.

1. SITUATION

a. Enemy Forces. AN capabifities of the enemy to hinder, disrupt, or otherwise affect opera-
tions of transportation units and other elements of the command, including damage to lines of
communications, and use of mass-destruction weapons [Annex B, Intelligence).

b. Friendly Forces. Units to be supported, their location and strength. Emphasis on units
engaged in protection of lines of communication and transportation units or activities, in-
cluding higher, adfacent, and supporting units of US and allied forces.

¢. Area of Operations.

{1) Weather. Temperatures, wind conditions, rainfall, tide and river conditions,
aeronautical weather information.
{2} Terrain and hydrography. Critical terrain features, soff trafficabifity, beach gradients,
and any known obstacles, their possible effects on transportation modes.
(3} Lines of communication. A4 lines of communication and their physical condition.
d. Attachments and Detachments.

Figure A-11. Transportation plan format
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e. Assumptions and Policies. Any pertinent policies and logical assumptions nesded to
prepare the plan— proposed locations of major unit boundaries, troop strengths supported in
different phases of the operation, et cetera,

3. EXECUTION

a. Concept of Operation. The transportation officer’s overall concept of the operation, in-
cluding probable increases in supported units and additional territory to be supported.
fAnnex C, Concept of Operations).

. Rail. Specific tasks assigned to raif units.2
Motor.
Air.
Water.
Inland Waterway.
. Transportation Movements,
. Staging Areas.
i. Transpartation Depots.
i. Pipeiines feven though not operated by iransportation uniis).

k. Troop Carrier Space. Propased use of air capacity allocated to the command.2 3 (As in-
dicated in b above, similar information for each mode of transportation is best submitted as an
annex, the format of which should paraffel that of the plan itself as much as practical,)

{. Coordinating Instructions.

t1) Detense and security. Reference to appropriate SOP or defense plan.
(a) Individual.
{bl Facilities.
{c} Lines of communication.
td) Shipments.
{e) Censorship.
if} Communications.
{2) Counterintelligence. Annex B, Intelligence.
{3) Technical intelligence. Annex B, Intelligence.
{(4) Effective time and date.

TE@ @ o 0T

a. Administration.
{1) Policies.
{2) Procedures. SOPs and related guides of higher headquarters not covered elsewhere in
the plan.
{3} Required reports.
b. Logistics.
{1} Transportation supply. The following items are covered by reference to current SOPs
when applicable.
{a) Levels of supply.
(b} Replacement factors and consumption rates,
{c} Requisition procedures and cycles.
(d} Emergency requisition procedures.
{el Local procurement.
{f} Controlled items.
{g) Surplus material.
{h) Cap‘tu.'ed material.

{i) Salvage and scrap.

A-26
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{j} Interservice supply.
(k} Class IV equipment.
{2} Equipment out of commission for parts procedures.
{3) Supply support of transportation mission by other services.
{4} Transportation maintenance. Maintenance facilities by mode, shop locations, and
responsibilities of each maintenance unit.
¢. Personnel.
{1) Palicies.
ta} Locai civilian personnel,
(b} Prisaners of war.
{c) US civilian personnel.
(2} Strengths.
{3) Replacements,
{4) Procedures.

5. COMMAND AND SIGNAL
a. Command.
{1} Location of major command CPs.
{2) Location of transportation movements branches,
b. Annex D, Signal.

Acknowledgment instructions.

/s/

Commander (narme and rank)

Authentication:
Annexes:
Distribution:

7Any paragraph or subparagraph in the plan may consist wholly or in part of references to ap-
propriate annexes. Annexes in turn may be simplified by referring to appendixes. Fach
transportation mode should have a separate annex.

<Projected loads, schedufes, facifities, fines of communication, and simile 7 iftormation
submitted as annexes to the plan.

3Transportation organizations do not assign tasks.

e

Figure A-11. Transportation plan format {cont)

Feasibility Test for Transportation Plan

1. GENERAL

a. This test is prepared to enable transportation staff planners to check the feasibility of a
transportation plan {annex to administrative orders, letter of instructions, other) after the plan
has been prepared.

Figure A-12. Transportation plan feasibility test format
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b. The test has been prepared in checklist form. Paragraph 2 lists general considerations
which apply t¢ alt modes of transportation; the remaining paragraphs list items which apply to a
specific mode.

c. When using the checklist, consider the items listed in paragraph 2 in addition to the
paragraph that applies to the particular mode
2 CEMERAI CHECKIICT IITEMS
[ IR AR Y o Y L N L L

a. Calculated risks. Calculated risks invoived. Effect on the mission. Governing factors.

b. Weather and terrain. General considerations. Favorable or adverse effect on the mission.

c. Enemy action, Enemy guerrilla action, clandestine action, other.

d. Political and economic situation. Interference with local economy. Friendly or unfriendly
attitude of the civilian population.

e. Transportation net. /ntegration of transportation net elements. Portions of the net
reserved for civilian use. Emergency procedures for joint civil-military use. Engineer construc-
tion support of the present het and future operations.

f. Allocation and use of modes. Optimum use of transport capacity. Use of supporting ser-
vices’s capacities. Allocation to modes of tasks corresponding to their capabilities and equip-
ment. Adequate provisions for retrograde cargo.

g. Logistical support. Support of modes in quantity and time to accomplish the mission

PO products repair parte and so Forth)
H e R AWLLS, FLAGH AT L8, angd SO rorn.

{
h. Task organization.
{1} Clear definition of command relationships, missions, and functions.
2} Troop list assignments.
(a} Strength.
{b} Training.
{c) Morate,
id} Available transport equipment.
i. Local civilian and EPW labor. Avaifability in the skilfs required. Reguirement for mobile
civilian labor units for phase Il and phase Il operations. Adequate adminisirative and logistical

support.

3. MOTOR TRANSPORT CHECKLIST
a. Requirements versus capabilities.
b. Traffic circulation plan.

(1) Road net support of planned traffic.
{2) Requirement for additional highway regulation personnel.
{3) Adequate read repair and road maintenance support.

{4) Designation of routes (restricted, dispatch, other).

{h) Possible ioint use of road net. Can hoth combat forces

LERELLLE LIl LI R ) L L FRarddi

']
=,
o
)
::u

d allied forces) and

civitian traffic use it simultaneously?

{6) Awvailability of hardstand, maintenance areas, truck parks, relay stations, transfer
points,

(7} Marked routes; availability of marking signs.

4. RAIL
a. Requirements versus capabilities.
b. Unusual weather or terrain factors.
(1} Are heavy rains due that may cause washouts, floods, or landslides?

{2) s extreme subfreezing weather due?
c. Engineer maintenance and construction support for rehabilitation or for major repair of rail

line.
d. Yards, roundhouse, repair shops,

Figure A-12. Transportation plan feasibility test formal (cont)
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e. Suitable water and fuel supplies {if steam locomotives are used).
f. Limiting factors.

(1) Bridge weight and clearance.

{2} Tunnel clearance.

{3} Roadbed and trackage.

(4} Rolling stock —condition, power, gage.

{5) Locomotives—condition, power, gage.

{6} Train operations communications.

5. INLAND WATERWAY
a. Requirements versus capabilities.
b. Weather and terrain. Freeze-up or flood period, tidal ranges, currents, fogs.

c. Obstructions. Low bridges, types of drawbridges. Natural obstructions, such as heavy

weeds, that might foul propellers.

d. Locks. Locks controlled by assigned permanent personnel or the individual inland water-

way craft. Size of locks; amount of time required to pass through.
e. Channels. Required maintenance, Size, depth, and width.

f. Navigational aids. Enough fixed or mobile navigational aids for full use, day and night.

g. Requirement for intermediate transfers.
h. Condition of available watercraft,

i. Marine repair and maintenance support.
j. Inland waterway facilities, docks, cranes.

6. PORTS AND BEACHES
a. Requiremenis versus capabilities.
b. Port facilities.
{1} Floating cranes for heavy lifts.
2} Piers, docks, warehouses, open ground areas.
(3} Road and rail nets.
{4} Navigational aids.
(5} Protected anchorage areas.
(B} Utilities [electricity, other).
{7} Harbor craft.
{8) Berth space, lengths, and depths.
c. Beach facilities,
{1} Anchorage areas.
{2) Ingress and egress routes.
{3) Road and rail nets.
(4) Hardstand and open ground areas.
{5) Equipment (forklifts, cranes, other)
d. Weather and terrain.
(1) Ports.
{a} Tides and currents.
(b} Underwater obstructions.
{2) Beaches,
{a) Tides, currents, surf, gradient, tidal range.
{b} Underwater obstructions.

7. TRANSPORTATION MOVEMENTS
-a, Sufficient teams to accomplish mission.
b. Adequacy {flexibility or rigidity) of transportation movements plan.
c. Location of teams for maximum use.
d. Documentaticn procedures.

Figure A-12. Transportation plan feasibilify test format fconi)

FM 55-15
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B. STAGING AREAS
a. Capabililty of processing planned work toads.
b. Adequate facilities.

AAKMCRADTATIAM NCDM
RANDFUR LA U UEFY

ission.

9.7
a. Ability to support the
b. Adequate facilities.

10. AIR
a. Requirements versus capabilities.
b. Marginal weather.
1) Low ceilings.
{2) Low visibility.
(3) Snowandice,
i4) Temperatures.
. Terrain. Aftitudes {temperatur
d. Navigational aids.
1) Possibility of day and night operations.
(2} Ground stations.
{a) Ground-controlled approach (GCA).
{b) Radiorange.
ic} instrument-landing systems,
{d) Omnidirectional range {omni range).
{e} Radaf-plotting station.
{3} Airbarne navigational equipment.

3

o

f. Flight restrictions.
{1} Maintenance of established air routes, including fire lanes.
(2) Degree of air superiority.

pr =R fe P ) ¥

(3} Arrangements for weather reports from Air Force.

h. Maintenance.
(1) Condition of aircraft (hours of previous operation).
(2} Maintenance units availabie.
{3) Repair parts available.
(4} Location and stock of depot support,
i. Degree of training of supported units in use of logistical air support,

11. FLEXIBILITY

Provision for rerouting or diversion.
Interchange points.
Transfer points.

il males shimen md mimon s f o L ekl
SUDSULULION U1 DN TNLOE 1OF arQiner.

Capability of handling emergency transportation tasks.

oo oD

e. Communications. Adequacy of unit commurycations, augrmentation required.

g. Adeguacy and location of landing sites or airfields; facilities at these locations.

Figure A-12. Transportation plan feasibility teat format (cont)
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APPENDIX B

TRANSPORTATION-RELATED DATA

This appendix contains miscellaneous data that may be useful in the
computations or decision-making Processes of daily or Io?fg-range lann-
ing. It includes those odd pieces of information that are difficult to find or
categorize.

WEIGHT REQUIREMENTS

For methods used to determine weight re-
quirements, see FM 101-10-1. The figures
shown in Table B-1 are approximate and are to
be used as guides only.

Table B-1. Capabilities of transportation mediums

Tons per day
Medium STONs LTONs Adequate to Maintain

Highwayl

Gravel .................. 3,400 2 divisions

Medium condition......... 5,800 4 divisions

Firstclass............... 8,400 7 divisions
Railway, each way

Single track.............. 4,000 3,570 3 divisions

Doubletrack............. 12,000 10,700 9 divisions

lacaline ninalina?

A MBI LARAN I‘ly‘l.“lu

B-inch................... 2,000 1,790 5 to 8 divisions

d-inch................... 930 830 3 divisions
Water terminal discharge rated

Averageecargoship........ 720 643 1/2 division
Across beach

Per 1,000 yardsof beach.... 1,680 1,500 1 division plus

anily forward tonnage, assuming sustained operations, adequate road maintenance, and two-way
traffic.

2The capacities of pipeline syatems vary, depending on the size of pipe, gradient, location, size of
pumps, and type of construction. Welded commercial pipelines can be operated at much greater
pressures than standard militery lines which have flexible couplings.

dwater terminal discharge rate of 1,440 STONs per day required to adequately maintain 1 division
slice. '
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Dogs

Trained dogs may be used individually or in
teams to transport cargo in arctic and sub-
arctic areas. They also have limited use in
temperate zones to carry messages and small
packages of mail, usually in regions in-
accessible to other means of transport. Dogs
should be permitted to rest 10 minutes in each
hour and should not be worked continuously
for more than 16 hours per day. For planning
purposes, towed loads should not exceed 100
pounds per dog, although the heavier breeds
are capable of loads of 200 pounds per dog on a
flat surface with good traction.

The Eskimo dog, or husky, is most com-
monly used in arctic and subarctic regions—
the German shepherd in temperate zones. On
packed snow with good traction, an individual
dog in a sled team has the cargo-carrying
capabilities shown in Table B-2 for carrying
cargo packs, messages, and mail. These figures
are for normal operatin? conditions and vary
widely under extremes or weather and terrain.

Table B-2. Cargo-carrying capabilities

of sled dogs
Load per Dogl Distance per Hour?
Terrain or (Ib} {km) {mi}
Flat 50 9.6
Hilly 50 4.8 a
Mountainous a0 1.6
Uneludes weight of sled

2Reduce 50 percent when load is doubled.

On hard surfaces with good traction, an in-
dividual dog has the capabilities shown in
Ta(ljJIe B_iS for carrying cargo packs, messages,
and mail.

Table B-3. Carrying capacities of pack dogs

Load per Dog Distance per Hour
Cargo Messages Cargo Messages
Pack or Mail Pack or Mail
Terrain {1b) fkm) (mi}] (km) (mi)
Flat 35 Spercent 32 2 24 16

Hilly 30
Mountainous 25

of dog’s 3.2 2 16 10
weight 16 1 8 5

B-2

Pack Mules

Pack mules are generally 59 to 62 inches tall
and weigh 1,000 to 1,200 pounds. They can be
used to transport one litter or two sitting
casualties. The{ travel at a rate of 3.5t0 4
miles (5.6 to 6.4 kilometers) per hour and can
carry from 200 to 250 pounds.

Pack mules require 10 pounds of oats and 14
pounds of hay per day. These amounts may be
reduced for short periods up to 10 days
without impairing capacity. Pack mules also
require at least 10 gallons of water per day and
can travel an average daily distance of 12 miles
(19 kilometers) in mountainous terrain and 24
miles (39 kilometers) in rolling or flat terrain.

Pack mules can ascend at the rate of 1,650
vertical feet (503 meters) per hour. They are
noneffective approximately 3.2 percent of the
time. Carts pulled by horses or mules are
capable of traveling 20 miles (32 kilometers)
per day drawing a payload of 1,000 pounds.

Table B-4. Transportability criteria

for transporting pack mules
Capacity
Vehicle {Horses or Mules)

Trailer, 2-horse van 2
Truck, 1 1{2-ton, cargo 2
Truck, 2 1/2-ton, cargo 4
Setnitrailer, 6-ton, combination

enimal and cargo 8
Railroad stock car, 40-foot Approx 25
Railroad stock car, 36-foot Approx 20to 25
Airplane, cargo transport 4tosl

1May be transported at altitudes up to 18,000 feet with
no ill effects.

Human Bearers

Males can carry an average cargo load of 80

ounds. Females can carry an average cargo
oad of 30 to 35 pounds. Each litter team con-
sists of 8 to 12 humans.

For average conditions on level terrain,
teams can march an average of 12 miles per
day. To estimate the time needed to cover a
given distance in hilly or mountainous areas,
use the following equation. For these condi-
tions, cargo loads given above for males and
females should be reduced from 20 to 30
percent, depending upon the steepness of the
terrain.

T=t+a+d



where:
T = total time required

t = time required to march
a given map distance

a = total ascent in feet during march

g = total descent in feet during march
1,500

Overloading and speeding up operations in-
crease the sick rate and cause desertion.
Human bearers are noneffective approxi-
mately 30 percent of the time and must be
closely supervised to prevent pilferage.

STOWAGE FACTORS

Computation

The stowage factor is the number of cubic
feet required to store 1 long ton (2,240 Ib) of
cargo. It may be computed by using the follow-
ing formula;

Stowage factor _  cube of cargo (cu ft)
fcu ft) ~  weight in pounds X 2,240

Weight-Volume Ratios

Weight-volume ratios are based on average
cubage for each item. The measurement ton-
nage for any time can be found by multiplying
its short ton weight by its conversion factor.
Weight-volume ratios %/ classes of supply are
shown in Table B-5. Table B-6 shows average
stowage factors by service.

Table B-5. Weight-volume ratios
by classes of supply

Conversign
Factor Stowage
Item! {STONs to MTONSs} Factor
Class [
Ratipns 21 94
Class I|;
Chemical (incl Class 1¥} 23 103
Engineer 13 147
Medical finc| Classes | and 1} 25 112
Ordnance i8 a0
{(rdnance vehicle replacement 2.2 3%
(M clothing and equipage 20 B9

WWW.SURVIVALEBOOKS.COM
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Table B-5. Weight-volume ratios
by classes of supply (cont)

Conversion
Factor Stowage
ftem! {STONS to MTONs) Factor
QM general supplies 28 125
Signal fincl Class 1¥) 18 170
Cass Il
Aviation f_glellgnd lubricants 15 67
{Ciass iii &)
Fuel for temperate zone 20 89
Gas, oil, grease 1.5 67
{less aviation)
Class Ly
hviation, supply and replacerent 40 179
Chemcal fincl in Ciass If)
Engineer construction matenal 15 67
Medical {inclin Class )
Ordnance motor mainterance 1.0 45
QM sales items 1.7 76
Signal {incl in Class Ii)
Tiansportation 24 108
Class ¥:
Ammunition {Jess avigtion) 9 40
Aviation ammunition 9 10
Chemical ammunition 1.2 54

1 Nongas conditions. Figures are based upon average conditions found in
Eurppean and Pacific theaters; amounts will vary for palar regions.

20onsists of the following: 90 percent gasoling, 4 percent diesel fuel, 3 percent
engine oil, 1 percent gear lube, 2 percent greases.

Table B-6. Average of stowage factors
by service

Stowage
Supply Service Class of Supply Factor
Chemical Ail supplies tess Class ¥ 103
Engineer All supplies 107
Medical All supplies 112
QOrdnance Al supplies tess Class ¥ 7%
Quartermastar All supplies 87
Signal All supplies 170
Transportation Al supphes 108
Chemical Class ¥ 54
Ordnance Class ¥ 40

Average Densities of Common Materials and
Specified Supply Items.

Figures shown in|Table B-7 aid transporta-
tion planners and operators when making
loading plans for any mode of transportation.
The information given is for specific items.

When planning loads fgrih neral classes of
supply, refer to[Tables B- IB-8i B-9| and B-10

B-3
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Table B-7. Average densities of common material

Weight Weight Weight
Material {I per cu ftf Material {Ibper cufl) Material {Ib per cu ft)
Acid Coal and coke, piled Hemp 90
Muriatric, 40% 75 Anthracite 47.58 Hickory timber 42
Nitrie, 91% 94 Bituminous or lignite 4054 Hornbiende 187
Sulphuric, 87% 112 Charcoal 10-14 Jee 57
Alcohol, 100% Coke 2332 Indigo 63
Ethyl 44 Paat, turf 2026 Iridium 1,383
Methyl 50 Cobat 546 lron
Aluminum, casthammered 165 Concrete Cast pig 450
Apple timber 44 Plain 140-150 Ferrosilicon 437
Asbestos 153 Reinforced 150 Gray cast 447
Ashes and cinders 4045 Copper Ore
Asphaltum 81 Casi-ralled 556 Hematite 195
Ash timber Ore, pyrites 262 Hematite in bank 160-180
Black kS Cork 15 Hematite loose 130-160
White 42 Cotton, compressed 45 Limonite 237
Barley 35 Dolomite 181 Magnetite 315
Baryles 281 Earth Slag 2
Basalt 184 Dry, loose 76 Spiegeleisen 468
Bauxite 159 Dry, packed 45 Wrought 485
Benzine §0 Moist, loase 18 lvory 114
Birch timber 4 Moist, packed 46 Jute 30
Bluestone 159 #ud, iowing 18 Kerosene 50
borax hid Mud, packed 115 Lead
Boxwood, dry 60 Ebony timber 8 Puts 710
Brass, cast-rolled 534 £Im timber %
Bronze Ether " Ore, galena 465
:L"mi"h”m 431 Excelsior, baled 18 ‘[_“‘he' | 535_%4
osphor 554 ime, gypsum, loose
Tn 509 F_eld;par. orthoclase 162 Limestone
Brick 100 Fir timber Marble, quartz (solid) 155
Caleium % E‘f::ﬁ Eg Marble, quartz {quarried, pile) g5
Cedar timber, white or red 13 P % Locust timber 45
Cement ) Logwaod, dry [average) 57
Mortar 135 Fint 162 Lumnber, structural faverage) 24
Portland, loose, dry 94 Garhage Lye, sada [liquid) 106
Portiand, set 183 Green 4 Magnesite 187
Chalk 143 Tankage a Magnesium alloys 112
Chestrut timber K\ Glass Mahogany timber 44
Cherry timber, wild red 27 Comman 162 Manganese
Chisrofor 95 Crystal 184 Pyre 475
Cinders Flint oA Ore, pyrolusite 5
Blast furnace 57 Plate or crown 161 ]
amica! olant 100 Gneiss 175 Marila 26
LAIFITIHAL pPignL v i MHDIE timbef
Clay Gold Hard "
Damp, plastic 110 Cast-hammered 1,205 an or sugar P
By 63 Coin {45} 1073 White
Marl {minaral} 137 Grain 48 Marbte 170
Wet 8 Granite 165 Masonry
With graval, dry 100 Graphite 135 Ashlar
Caal Gravel Bluestone 153
Anthracite 97 Damp, loose 87 Granite, syenite, gneiss 159
Bituminous 84 Dry, compacted 120 Limestone 153
Charcoal, oak 33 Greenstone, trap 187 Marble 162
Charcoal, pine 23 Gumwood 57 Sandstone 143
Coke 75 Gypsum, alabaster 159 Brick
Lignite 73 Hay or straw (bales| 20 Hard brick 128
Feat, turf, dry 47 Hemlock timber 29 Medium brick 112
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FM 55-15
Table B-7. Average densities of common material (cont)
Weight Weight Weight
Material {Ib per cu ) Material {ib per cu fl) Material {Ib per cu f)
Sand-lime brich 112 Yeliow Slag-sand 49-55
Saft brick 103 Lang-teaf 44 Snow
Concrete Shortdeaf 34 Compacted i
Cement, cinder, etc 100 Pitch 69 Fresh 8
Cament, slag, etc 130 Plaster 53 Soapstone, tale 169
Cement, stune, sand 144 Plaster of paris 140 Soda ash 62
Cry rubble Platinum, cast-hammered 1,330 Sada, bicarbonate 86
Granite, syenite, gneiss 130 Poplar timber 27 Sodium 61
Limestone, marble 125 Porphyry {mineral) 172 Soit, wet 70
Sandstone, bluestone 110 Potassium 54 Spruce fimber, white or red 28
Mortar rubble Pumice, natural 40 Starch 96
Bluestone 147 Quartz, flint 165 Stee!
Granite, syenite, gneiss 153 Cold-drawn 489
Limestone 147 Ragﬁ'ﬁ’ a " Machine a8
Marble 156 Linen 23 Tool 481
Sandstane éi; Woolen a2 gone fiprap, wet &5
Mercury ) _— aw
Mica 183 gt::;od timber (Californial 26 Baled "
Monel metal, roffed 5§85 Limestone 80.85 Loose 3
Mortar Sandstont % Sulphur 125
Lime, set 103 Shale 105 Sulpharic acid 115
Portland ¢cement 135 Rope 49 Sycamore timbar 37
Mud {river mud) 90 Rosin &7 Syenita (minerall 165
Nickel 537 Rubber Talc 170
Oak timber Caoutchoue 59 Tallow 59
Chestrut 45 Gaods 94 Tar, bitumincus 7%
Live R4 Pure ) Tuak timber
Red o black # Rye 45 rf:caﬂ i;
White 48 Satt | pi 48 ndign
Oats 2 Sani,:g:rwed P 137 [Teradotta 122
Dits Sand snd gravei Tin
Mineral Hlubricants} 57 Dry, laose 90-105 Cast-ham!'nefed 459
Vegetabh 58 ny, D&Ckﬂd 105-120 Ore, cassiterite 418
Paper Wet 126 Jobacco 2
Bools 58 Sandstone g et 12
Manila y Sandstone, quarried, piled 82 urpentie
News 3B ’ ' Walnut timber
Wrapping 10 Sawdust, dry ? Black 37
Writing 54 Serpentine {mineral} 171 White 26
Paraffin 56 Shale Water
Patroieum, crude {average) 54 Quarried, piled 92 Fresh 62
! ‘ Sea 64
Phosphate rock, apatite 200 Silfl;te 172 Wax, bees 6l
Phospharic acid ¥ Castbammered oo Mheat 8
Pine timber German 536 E‘!‘f’:"_‘"ﬂw EE
Norway 34 Sisal 24 waod puip &3
Oregon 3 Slags Wool, packed 82
Red 30 Bank §7-72 Zinc
Southern 40 Bank screenings 98117 Cast-rolled 440
White 27 Machine 9% QOre, Dlends 253
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Table B-8. Average densities of subsistence
Weight Weight Weight
Material {Ib per cu fi) Material (i per cu ft) Material {Ib per cu ft}
Parishables and bulk staples Poultry Beets
Dairy produtts Chicken, dressed Bunched 18.1
Bulter 56.0 Fryer s Toppad 304
Cheese 30.0 Hen 40.2 Broccoli 17.8
Milk £5.0 Chicken, cut-up 296 Cabbage 24:5
Turkey 293 Carrots
Eggls 226 Sausage Bunched 189
Frutts, fresh Bologna 325 Topped 30.0
qu!es 313 Frankfurter 35.2 Cauliflower 188
Apricots 8 Liver 36.5 Celery 234
g:mga;ries g: Luncheon meat 373 Corn, sweet 168
Cantaloupe 5 EI 8 Pork, bulk 46.6 Cucumbers 23.1
Casaba {honeydew melon) 240 ::::I'_nl:nk gi: E‘:f:::z:t ég;
Cherries 312 Veal ‘ Onions
Cranceres g:g Carcass and sides 137 Dry 39
B ' Seafood Green 168
Grapefnt 3l2 Clams 282 Peas
f;:f::s ggg Crab meat 211 Green 144
Limes 3 6I9 Fish Shelled 260
Loganberries 21'1 Drawn 328 Pappers, sweet, green 176
Orf“ms 02 Fillet 221 Fotatoes
Peaches 23‘3 Smoked 24.6 irish 357
Pears 5 4'9 Smoked fillet 516 Sweet 313
P | 22‘1 Qysters 265 Radishes 216
P}““"" 5 %5 Shrimp 238 Spinach 148
R:sr::erries 20 Staples Tomataes 33
' Tumips 305
Srawberres 220 g:::s bulk o0 ¥ tal:: s, frozen {average
Tangennes 355 Barlely u 00 feogreall} es, verag 210
Fruis, frozen (average for al] 32 Buckwheat 420 Nonperishables in containers
Meats Com, rye 450 iNo. 10 can) 400
Beef Oatmeal 380 No. 2% canl 79
Buoneless 3.7 QOats 2.0 Mo 2can 80
Chuck kLY Wheat 480 Aooe bter
Corred 371 Coffee 370 (. 10 canp 48
Dried, canned 398 Cormmeal 400 (ho. 24 can 0
Forequarler 270 Fats (average) 58.0 Mo, 2 car U5
Hindgquarter 131 Flour Jopes dry 1504 bag 13
Liver 457 Loose 280 Apricats
Loin 181 Packed 470 {Ho. 10 ca) 138
Rounds 147 Honey 900 Mo, 2% can al
flbs 23 Lard 600 Mo, 21 )
Tendetlcin 466 Molasses 380
Lamb and mutten Carcass 94 Rice 50.0 2:3: 24 sabi 6
Pork Sugar {Ho. 10 can) 418
Bacon 369 Brown 450 {Ho. 22 can) 2l
White 420
Boston butt 40.2 Tea 160 {Ho. 2 can) 410
Ham 402 : {He. 1 can) 507
Ham, canned 374 Yegetables, fresh Bears, dry {100-b sack) 392
Loin 374 Asparagus 210 Beans, string
Pork shouider 309 Beans [No. 10 can) 416
Salt pork 335 Green or snap 4.7 [No. 244 can] 409
Spare ribs 309 Lima 183 (No. 2 can) 195
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Table B-8, Average densities of subsistence (cont)
Weight eight Weight
Waterial {lb per co ff) Malerial b e cu ) Wateriai {lb per cu ff]
Beans, canned (B can) 620 {No. 2 can) 35 Saverkraut
Beef, raast (Ho. 10 can) 25 Hash, comed beef {544 pack} 111 {No. 10 cam) 408
Beets Hash, meat and vegetabte {Ho. 20 can) 39
(0. 10 can} 425 {No. 10 can) 438 {Ho. 2 can) 35
(No. 2% can] 0o Jam, assorted Sausage (Hb pack) Ui
{No. 2 can} 40 iNo. 10 can} 525 Sausage, Yienna {11+ pack] 7
Biscuits, type C {24b pack] 28 {Ho. 2% canf a0 Soup, dehydrated {540 pack} %5
Bouilkan cubes (100 per pack) 173 iHo. 2 can] 470 Spaghetts
Butter (54b pack} 456 Latd (374 continer 158 {No. 10 can) 432
Cabbage, dehydrated (54 pact) 138 Lunchean meat (4 pack) 495 {No. 2% can} il
Candy, hard {154 pack) 3l {No. 2 can] 410
Caote Mackerel {14-02 can) %1 Spinach
{ia. 10 can} 425 Wik, powdered (b container) 33 {No. 10 can) 405
(No. 2 can} ) Milk, evaporated |14Y402 pack] 423 {Ho. 2% can) 19
(No. 2 can} 4e Bate roied b nacid 50 fHo. 2 can) B0
ats, rolied [48-02 pack) A9 i '
Catsup Pesches, ot peas Stew, meat and vegalable
{Ho. 10 can) LY [28-02 pack] 07
M. 2% can) 21 ‘::" ;g;“"' 48 3002 paek] 136
N 2 can) 4o ENO‘ 2 w:;“} :;; Sugar, granulted
Cereal umgonked (22 oz} 321 Feanult batter ' (104b pack} 56.4
Careal, individual 87 o 10 car a8 {1001 pack) 400
Cheese, processed 16-Ib pack) 54 INOI Wi al Syrup
Chile con cane ) : iNo. 10 can} 522
Mo, 10can] 25 PJ:“ 2ew) e (14b conthine §21
{Na. 2% can) 00 Tea (54 box) 130
{No. 10 tan} 4§28 ‘
{Ho. 2 can) 410 Tomataes
Gacoa (5 bag) &b ﬁ&ilc-:llhr] :;: iio. 10 can) HE
Coffee (16-b bag) 0 Peapple skeed {No. 2¥4 can) 4040
Corn {No. 2 can) L
{46, 30 can 432 m ;E‘;;lﬂl :;‘? Tomato juice
{No. 2% can] 4L [Ih 20 Ao (5. 10 can) 46
{No. 2 can] 410 . . (No. 2% can} 00
Cracers, raham 24 pi 0 st W fho. 2can 5
Eggs, deydrated (No. 10 canj 450 {No. 2 cani 0 Yegetables, mised
Figs Potatoes, defydrated {Ho. 10 can} 425
{Ho. 10 car) 50 [No. 164b pack) k51 fho. 2 can) 35
{Ho. 2% can} 425 {Ne. 10 pac) U7 Vinegar (1-gal ai} 67.0
{No. 2 can) 361 Prunes, dry
Fliour {98-1b sack) ki3 {Ho. 25b bag) 600
Gapein o.4p b ud
{No. 10 can) 45 Salmon {14 container) 47
{No. 2!/ can) 400 Salt {100-b bag} 302
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Table B-9. Average densities of clothing and individual equipment

Welght Waight Weight
Watarial fib par cu ) Material it per cufly Materisl {ib per cu fl)

Axe, chopping 2 Gloves, cotton 8 Fockat, magazine i
Bag, barracks 18 Gloves, teather % Pole, tent, shelter 28
Bag, dufel 22 Gloves, woo! 11 Pouch, first aid 15
Bag, sleeping i7 Handkerchief % Raincoat 30
Bar, mosquito 20 Haversack 19 Roft, bedding R
Belt, cartridge 20 Helmet, steel, hoxed 15 Rope, manila 15
Bett, pisto! 22 Holster, {vartous fypes) 15 Scabbard, rifle i3
Bianket, wact, 0D 16 Jacket, freld 2a Shirt, cotton, khaki 20
Boats, service, combat 18 Jumper, dungaree 21 Shirt, weol, 06 23
Bunting, woo! 21 Laces, shoe 2 Shoes, fow quarter 1
Can, meat, uminum 13 Liner, heimet 6 Shovel, entrenching 28
Canteen, gluminum 9 ; . Socks, cotton 16

" \ 1
Cap, gartison, AG 44 18 Mittens, sers H Socks, wodl i4

; Muffter, waol, 3D 12
Cap, service, woo! 4 Necklie. mohai 15 Swealer, wool 5
Carvier, pack 1% ecidie, onait Tent, shefter half 2
Case, canvas, dispaich 13 Overcoat {w/wool insert} o Towel, bath 15
Coat, wool 14 Pack, field, cargo 1 Trousers, cotton, khaki 2
Comforter, woo) 7 Pack, field, combat 18 Trousers, wool serge 23
Cover, canteen 1 Pants, sweat 2 Undershirt, cotton 18
Cup, canteen, aluminum 1 Patka, fisld, cotton 23
Drawers, cotton 21 Pin, tent Y
Drawers, winter 13 Packet, carisidge 18

Weight Weight
Material {Ib per cu 1) Material (Ib per cu ff)
Can, galvanized Paulin, canvas, smafl] 210
{10-gal) 17.6 Paulin, canvas, large] 439
{24.gal) 7.9 Pillow, feather 8.0
{32-gal) 84 Pillowcasa 210
Chair, folding, metal 12.8 Pin, tent, 16-in 36.3
Chair, folding, wood 110 Pin, tent, Pd-in 0.2
Chest, record, fiber 2.0 Pole, tent, ridge 210
Containes, insulated 169 Range, figld 227
Container, water, 5-gal 115 Screen, latrinel 271
Cot, canvas, folding 210 Table, camp, folding 9.2
Cover, mattress 24.0 Table, mess 1.8
Desk, field, empty, fiber 9.0 Tent, command post! 11.7
Duck, cotton! 320 Tent, 6P, mea! 239
Fly, tent, walll 300 Tent, storage! 36.3
Kit, barber 230 Tent, wall, smali! 13.0
Locker, trunk 9.0 Tent, wali, iarge1 25.0
Mattress, cotton 40

1Figures are average. Weight will vary with different

types of material,

Table B-10. Average density of organizational field equipment equipment



Unit Weight for Shipment

For planning purposes, the weight in short
tons of a unit is the sum of the combined
weights of—

o TOE personnel and individual equipment,
assuming an average weight of 240 pounds per
man.

» Major items of organizational equipment,

» Class I supplies for three days, assuming
6.6 pounds per ration per man per day.

* Class Il supplies necessary to move a
unit 100 miles from the destination point after
arrival, if authorized in shipment.

» Basic load of Class V.
» Added items that may be authorized by

the theater commander or CONUS
commander.

SUPPLY
Classes

The Army uses classes of supply to identify
the different types of materials used for
military operations. A general description of
the type of material in each of the 10 classes of
supply is as follows:

 Class | — subsistence.

» Class ll—clothing, individual equipment,
tents, tools, and other supplies.

e Class | [l—petroleum, fuel, lubricants, and
products.

e Class IV—construction material.
e Class V—ammunition.

o Class VI—personal demand (exchange)
items.

o Class VIl—major end items (tanks,
vehicles, generators, and so forth).

e Class VIIl—medical supplies,
* Class IX—repair parts,

e Class X—material for nonmilitary
programs.
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FM 55-15

Quantities

The quantities of material used by an Army
force in combat operations will vary depending
on such factors as climate and terrain in the
area of operations, intensity of combat, size of
the force, distances to be traveled, and the type
and quantity of supplies available in the host
country. When the details of a combat opera-
tion are not known or rou?h resupply
estimates are required, genera poundsa)er-
man-per-day planning factors can be used for
most of the classes of supply. The planning
factors below should be multiplied by the
number of men deployed to estimate resupply
requirements.

Class 1-4.6 Ib/man/day.

Class 11-6.83 Ib/man/day.

Class Il (packaged) *-1.28 Ib/man/day.
Class 1V-13.12 Ib/man/day.

Class VI-0.61 Ib/man/day.

Class VIII-0.35 Ib/man/day.

Class 1X-3.07 Ib/man/day.

*Consists of lubricants in containers and is
computed separately from Class Il bulk
petroleum.

Planning Factors

The planning factors specified will remain
relatively stable regardless of size and type
force, terrain, or combat intensity. However,
supply Classes Ill, V, and VII consumption
are directly dependent on these variables. At
the theater level, 47.8 Ib/man/day for Class Ill,
31.29 Ib/man/day for Class V, and 18.84
Ib/man/day for Class VIl are frequently used
for procurement and budgeting. These
numbers should not, however, be used in
planning for any size force less than a full
theater of operations. The consumption factors
in[Table B-11 can be used for the type division
shown and are considered valid for the
European environment. Consumption factors
for different size units (battalion, brigade, or
corps) can be obtained from the US Army
Logistics Center, Fort Lee, Virginia. Shipping

data for commanly transported items are
shown in|Tables B-11 throug
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Table B-11. Consumption factors
Type Division Class fil Class V Class Wil
Armored 229,381 gal/day 2,250,433 Ib/day 1,827,354 Ib/day
Infantry (Mech} 225,44 gal/day 2,245,160 |b/day 1,631,006 |b/day
Infantry 174,366 gal/day 2,006,359 Ib/day 587,112 Ib/day
Airborne 140,066 gal/day 1,362,222 Ib/day 186,264 Ih/day
Air assault 332,323 gal/day 1,975,446 |b/day 147,903 t/day
Table B-12. Shipping data for rations
Ration or Packet
Package of Case inciuding Packaging
Weight  Volume Avg Wt Avg Vol Avg Calories
Type Contents tib fcu fi) {lb} fcu ft) Per Ration
Meaf, Ready-fo-eat, individual 12 meals 171 0.83 1.42 1,135
Food packet, long-range patrol 40 packets 3 184 0.50 1,100
Food packet, survival,
general-purpose 24 packets 20 043 0.83 870
Field Al 60 0.183 4,200
Operational B2 6.0 0.127 4400
Small detachment, five pe:sons3 5 rations 285 11 58 0.2 3,600
Combat, indiv? 6 rations 3 12, 65 02 3,600
Tral, trigid, indiv 8 rations 4 18 40 02 4,400
Supplement, sundries pack
{1 pack per 100 men per cla:qw}6 47 19
indiv, cornbat, meaf type 4 rations 24 48 0.85 3500
Supplement, aid station
{100 8-0z drinks)’ 20 11
Survival
Arctic, SAB 24 packets W07 15 2,000
Tropic, ST 24 packets % 07 15 1,700

TBasic fieid tation of approximalely 200 items, including such perishables as fresh and frozen maats, vegetables, and fruit. For use primarily under stable conditions and
during static phases of military operations when there are normal cooking and refrigexation facilities. Should be issued in preference to any other type of ration whenpever
circumstances permit. Components, weight, and volume vary,

Canned or dry items of staple items: for use whenever mess facilities and personne! are available and no perishable foads are issued, Components, weight, and volume vary.
$B 10-495 has information on its breakdown. Ration supplement spice pack cansists of assorted spices, eondiments, and leavening agents to supplement 1,000 operational
B rations. The spice pack varies in weight and volume, being tailormade for different sifuations and scafed fo the B raion.

Nanperishable precooked foad which may be eaten hot when organized messing is impossible but feeding in smali groups is possible.

Nonperishable precooked food which may be eaten hot or cold and carried and prepared by the individual soldier, For use when the factical siuation is 50 unstable that
massing in small groups is not possible and kitchen facilities 2re not available,

For use in extremely cold climates by small patrols or trail teams when resupply is impossible.

Comiort items such s tolet articles, tobacco, and candy as a supplement o B rations for issue before the establishmant of adequate sales faciifies.

Special novrishment in the form of hot, shimulating beverages for combat zone casualties at aid and clearing stations.

For survival kits aboard aircraft operating over arclic regions, in the emergency kit forming a part of the ejection seat in cambat aircraft, and in emergency kits for
passengers aboard ransport aircrat.

Palatable food of high caloric density carried in survival kits of aircraft operating over the tropics.
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Table B-13. Shipping data for ammunition

Number Weight (Ib) Volume {cu ff) Stowage Factor
Nomenclature Per Unit Crated  Uncrated Crated  Uncrated Crated  Uncrated
Block, demnl, chain 16 61.1 128 44
Block, deml, 2% !b, plastic 24 75 1.60 47
Camster N2 37-mm, G 20 102 2.04 45
Cart, AP, cal .30, in cartons 1500 112 15 a0
Cart, AP, cal .30, 8rd clip 1,440 112 15 30
Cart, AP, cal .50, in cartons 300 97 15 35
Cart, AP, cal .50, in cartons 350 112 15 30
Cart, AP, 3-in, M78 4 153 322 47
AP }'62 -mm, in cartons,
o s ‘ 1200 8 128 33
Cart, AP, 37-mm, M51 20 104 201 43
Cart, AP 37-mm, M74 20 9] 101 50
Cart, AP, 75-mm, M72 3 80 66 151 83 28 28
Cart, AP, 90-mm, M77 4 237 443 42
Cart, APC, 37-mm, M59 25 99 2.03 46
Cart, APC, 75-mm, M61 3 83 70 1.84 1.03 50 33
Cart, AP, 14T, cal .30, MLB 1,200 101 15 33
Cart, AP, I&T, cal .50, MLB 265 103 15 33
Cart, AP&T, cal .30, w/b 1,240 98 15 33
Cart, AP&T, cal .30, w/b 1,250 100 15 34
Cart, AP&T, cal 30, w/b 1,200 107 19 3
Car, AP:T cal, gg w/b {100 rd) 1,200 a2 15 37
f

Carto:?P mTagc,atl“. ost" b 1,000 77 9 26
Cart, B&T, cal .30, w/b 1,200 93 15 36
Cart, B&T, cal .30 w/b

25'rd mag, chest 1,000 77 9 26
Cart, B&T, cal 30 w/b 1,250 96 15 35
Cart, B&T, 7.62-mm, 100-rd beit 800 91
Cart, B&T, 7.62-mm, 21014 beit 84g 81
Cart, B&T, 7.62-mm, 220-rd belt 880 92
Cart, ball, cal .30 carbine 3000 100 89 19
Cart, ball, cal .30 carbine 3450 107 9 19
Cant, ball, cal .30, in cartons 1,500 m 15 30
Cart, ball, cal .30, 5-rd clip 1,440 117 15 29
Cart ball cal 30 8-rd cllp 1,500 114 15 29
Cart, bafl, cal .30, 8-rd clip 1,344 110 15 il
Cart, bal, cal .45, in cartons 1,800 97 8 18
Cart, ball, cal 45, in cartons 2,000 111 10 20
Cart iy 52 mm. lmked, 880 7 2 %
Cart, grenade, cal .30, M3 2,000 90 1.5 k¥
Cart, HE, 3-in 4 153 322 47
Cart, HE, 37-mm, M54 25 99 2.03 46
Cart, HE, 37-mm, ME3 20 91 2.04 50
Cart, HE, 37-mm, Mk11 60 114 1.60 31
Cart, HE, 40-mm, Mkl 16 115 1.80 35
Cant, HE, 60-mm, M49A2 18 103 82 323 251 70 69
'udll, T'IE J'J IIIIII N’I"lﬂ WH Még 3 80 69 1.35 .92 38 30
Cart, HE, 75-mm, M48 w/f M54 3 82 68 1.84 1.03 50 K
Cart, HE, 81-mm, M43A1 6 72 58 1.65 1.08 51 42
Cart, HE, 81-mm, M56 3 25 42 1.33 31 54 42
Cart, HE, 90-mm, M71 4 237 443 42
Cart, HE, 105-mm, M1 w/f M48 3 172 154 237 2.06 3 K]
Cart, HE, 105-mm, M54 w/f 3 172 154 237 2.06 )| 30
Cart cal .50 in cartons 350 108 15 31
Cat, LE, 37-mm, Mk] 60 105 1.38 2@
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Table B-13. Shipping data for ammunition (cont)

Number Weight (ib) Yolume fcu #t) Stowage Factor
Nomenclature Per Unit Crated  Uncrated Crated  Uncrated Crated  Uncrated
Cart, Mk1, 75-mm, wo/f 3 72 57 1.72 .96 54 38
Cart, practice, 37-mm, Mk11 40 90 1.38 34
Cart, practice, 60-mm, M50A2 18 103 82 2.23 251 70 &9
Cart, smoke, 75-mm, WP, Mk2 3 72 57 1.72 96 54 38
Cart, smoke, 75-mm, WP, M&4 3 82 70 166 92 45 29
Cart, smoke, 81-mm, WP, M57 3 55 45 165 91 67 45
Cart, smoke, 105-mm, WP, M&0 3 172 159 2.37 2.06 3l 29
gaﬁ tracer, ga{li250 in PEqa;_)r;ons 350 1Ll L5 30
art, tracer, m, in
o e 400 28 54 4
Cart, tracer, 7.62-mm, M62 in
cartons, grade R 960 12 91 28
Cart, tracer, 7.62-mm, M62 in
cartons, grade R 1,040 78 1.28 37
Cart, 12-gage, No. 00 buckshot 500 62 768 28
Cart, 12-gage, No, 72 500 58 .768 30
Chg, prop, M1A1 {green bag) 155H b 67 40 3.08 191 103 107
Chg, prop, M3 (green bag) 155H 6 82 53 3.33 268 9] 114
Chg, prop, M2 [white bag) 155H 6 82 73 3.26 2.63 89 8l
Explosive, cratering, 40 Ib 1 51 121 53
Explosive, TNT, 1 Ib, B1 50 67.7 111 kY]
Fuze, det, M6A2 200 64 250 a3
Fuze, M10A2 200 64 27 95
Fuze, PD M46 50 51 89 N
Fuze, PD, M47 50 53 89 38
Fuze, PD, M51, M51A1, M55, M55AL 25 83 146 39
Fuze, PD, M67 25 i8 146 42
Grenade, AT, pret, M11A1 50 8/ 33 85
Grenade, hand, frag, Mk 11 25 50 1.26 57
Grenade, hand, off (unfused) 50 50 137 62
Grenade, hand, tug, Mk1A1 24 47 97 46
Grenade, rifle, M9 and M9A1 10 32 12 83
Grenade, rifte, pret, M11 5 108 28 58
Mine, AP, blast, M25 96 30
Mine, AP, frag, M16A1 4 448 J7 35
Mine, AP, shrapngl, directional,
MM]STT . b 6 53 174 74
ine, AT, blast, metallic, hvy,
MI5 W 1 1 117 54
Mine, AT, blast, nonmetallic,
MpIaSt:ﬂ TM&119 ‘eh 2 71.8 1.57 49
ine aped char,
mefal |cs Fe charee, 4 908 414 94
Primer- detonator M14, 1-sec delay 100 67 101 34
Primer, perc, Mkll, Mklln, Mi11A} 2,400 86 156 36
Projectile, 8 in, how 1 200
Projectile, 195-mm, AP, M112B1 1 117 1.34 26
grole?tlhe 155-mm, all other | 96 83 19
ignal, illuminati
ggr?yund F'.u?tm?z 61 185
Slgnal pistol, rocket Mk2,
S flgreter; st ark e 103 257
ignal, pistol, rocke
Ted & Whie 3l 82
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Table B-14. Shipping data for petroleum products

Number  Weight  Volume Stowage
Product/Container Per Unit {Ib) feu ft) Factor
Aviation gasoline
55-gal drum, 18-gage steel 1 373 903 54
55-gal drum, 16-gage steel 1 389 88 51
55-gal drum, 18-gage light steel 1 364 9.2 56.5
5-gal can, 11-lb can 1 405 81 443
83 octane gasoline
55-gal drum, 18-gage steel 1 384 Q.03 527
55-gal drum, 16-gage steel 1 400 88 49.2
55-gal drum, 18-gage light stee! 1 376 9.2 55
5-gal can, 11-b can l 416 81 436
Kerosene
55-gal drum, 18-gage steel 1 421 9.03 48]
55-gal drum, 16-gage steel 1 4379 88 45.1
59-gal drum, 18-gage light steel 1 351 9.2 58.8
b-gal can, 11-Ib ¢an l 45 81 404
Diesel fuel
55-gal drum, 18-gage steel I 432 9.03 4
55-gal drum, 16-gage steel 1 448 88 442
b5-gal drum, 18-gage light steel 1 430 9.2 479
5-gal can, 11-b can 1 46 81 395
Lubricating oils
55-gal drum, 18-gage steel 1 472 9.03 428
55-gal drum, 16-gage steel 1 488 88 405
55-gal drum, 18-gage light steel 1 462 9.2 446
5-gal can, 11-Ib can 1 49 81 l
1-gt cans, 12 per case crated) 12 35 BB 56.6
L-qt cans, 24 per case {crated) 24 80 16 60
5-qt cans, 6 per case {crated) 6 b 1§ 55.7
Grease
25-b pails 1 2 95 136
5-Ib cans, 6 per case (crated) 6 44 11 56

Planning Terms

Consumption Rate. The average quantity of
an item consumed or expended during a given
time interval, expressed in quantities per ap-
plicable basis.

Day of Supply. That quantity of supplies
estimated to be required for one day under the
condétions of the operation and for the force
stated.

Replacement Factor. A number expressed as
a decimal which, when multiplied by the total
projected quantity of an item in use, gives the
3ua_ntity of that item required to be replaced
uring a given period of time.

Slice. An average logistical planning factor
used to obtain estimates of requirements for
personnel and material.

Storage

Gross Storage Area. Average ratio of open-to-
covered by classes of supply.

Ratios of
Gross Storage Area
Open Covered
All classes (except bulk POL) 55 1
Classes I, 11, 11l (packaged
and solid), and IV 4.7 1
Class V (including 10 percent
of V-A) 12 1
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Average Stack Height. Figures given are for
use of all services in theaters of operation. For
CONUS storage, the figures must be increased

25 percent.

» Covered storage—8 feet (2.4 meters).
* Open storage—b6 feet (1.8 meters).

Ammunition. Ammunition storage per mile
(1.6 km) of road is 1,000 short tons. Ammuni-
tion storage per square mile is 5,000 short
tons. Table B-15 contains dimensions for
packaged missiles and other special ammuni-

tion.

Table B-15. Packaged missiles and other special ammunition

Container Dimensions Gross
Length Width Height Yolume Weight
Weapon Container and Contents (in) {in} {in) fcu ft) {Ib) Remarks
Hawk Complete round 216 28% allh 14347 1,950
Guidange section 90 2 34 715 Data applicabte oy when
guidance section 1
shipped separately
Igniter, rocket mator 29% 19%s 181v42 596 193 Packed 24 in wooden box
Safety and arming device, GM
¥M32E4 and XM326 284 14% 10%4; 246 723 Packed 8 in wooden box
lgniter electrical power unit 1% 12%6 103442 132 35 Packed 24 in wooden box
Propellant grain, EPU pLY] 154 1474 316 65.6 Packed 24 in wooden box
Propefiant grain, inert EPU 2414 151%s 143 31l6 656  Packed 24 in wooden box
Explosive release device 3% 23%s 1% 432 545  Packed 24 in wooden box
Accumulator, hydraulic, pneu
matic [squib activated) 20 20 2 6.50 83 Packed 1 to metal drum
Guidance section %0 2% 34 51.35 715 Metal shipping container
Data applicatle cnly when
guicance section is
shipped separately
Pershing Warhead section w/ or w/o
inert or emply warhead 168 5l LT 260 2596 Packed in reusable metal
container XM483
Guidance control section, GM 20 65 72 235 2,532 Packed in reusable metal
container, XM474
Fiest stage rocket motor, GM 145 €5 70 3818 9,193 Packed in reusable metal
container, M475
Second stage rocket motor, GM 145 65 70 3818 7,365 Packed in reusable metal
container, XM476
Case venting 50 7 12 24 32 Packed in reusable metal
container, two each per
containar
8511 Complete round 40 28 4, 5 157 Waoden crate
5511481 Complete round 36 19% 2% 83 110 Fiberglass container
Redeve 3 complete rounds 5544 214 2044 104 144 Shipping and storage
container, GM system XM547
[tripak)
Redeye Unipack, 1 round 5644 10 15%1 5l 50
Shillelagh Complete roung 5l 144 14% 64 708 Metal container
Entac Complete round k) 15 15% 41 [12 Wooden container
¥M454 Complate round 57 2 20 145 220
Chaparral Complete round 125 18 19 247 280
Helffire Complete round 764 151 164 113 175
Tow Complete round 58% 11% 1% 45 87
Dragon Complete round 47%; 16 16 70 67
Stinger Comptete round 674 13% 10 53 n
Roland Complete round 120 184 % 215 625
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Table B-15. Packaged missiles and other special ammunition (cont)
Container Dimensions Gross
Length Width Height Volume Weight
Weapon Container and Contents finj {in} {in) fcu fij (i Remarks
Multiple Launch Six-round pod 166 414 3 1315 5078 Six-round shipping and
Rocket System firing container
{MLRS)
Pershing 1l Guidance Contrel/Adapter 97 72 704, 285 1500 Packed in reusable metat
Section container
Radome/Radar Section 78 kN 4% 764 1,708 Packed in reusable metal
container
Propulsian Section (15t stage) 190 72 70 5541 14410 Packed in reusable metal
container
Lance Guided Missite Main Assemblage, 161 3% 43 153 3893 Packed in M599 container
M5 Container
Guided Missile Main Assemblage, 161 K} 13 153 2457 Packed in M599 container
M5, without Prapellant,
with Gas Generator
Power Battery Assembly 5 § Lt 069 325 Packed in wooden box
Thermal Dry Cariridge Impulse 1 3 3 219 1.25  Packed in wooden box
Igniter Assembly, S&A 1414 HLZ] B 4728 3 Packed in wooden box
Generator Assernbly, 46 12V 18 424 88 Packed in weaden box
Gas Pressure
Battery NICAD {CSTS) 19%% 6% 19 358 121 Packed in wooden box
Missile Guidance Set, AN/DIW-43 16 16 1! &7 8 Packed in metai box
Pulse Battery 4 3% 34 024 15  Packed in wooden box
Gyroscope Assembly % ¥ &% 231 6.5 Facked in wooden box

Vehicles. Minimum hardstand for 2,500
vehicles is 110,000 square feet. Solid footing
for a vehicle park for 2,500 vehicles is
4,000,000 square feet. Minimum hardstand for
artillery and combat vehicles per item is 350
square feet.

Table B-16.

Containerized and Bulk Cargo. Table B-16

gives the dimensions of drums, cans, and pails.
able B-11 shows bulk cargo capacities.

Dimensions of containers

Size of Package

Units Type Width or
per of Length Diameter Height
Nomenclature Package Package fin) {in) (in)
Drum
US 55-gal, 16-gage 1 drum 0 2444 KL E
US 55-gal, 18-gage 1 drum 0 24% 344
Can
US 5-gal (gasoline) 1 can 13% (] 18%
US 5-gal {oil) 2 case — 1'% 14%s
US 5-qt (cil) 6 case — 14 10
US 1-qt {oil) 12 case 18 13 6
Pail
US 254b (grease) 1 pail 0 1% 11%
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Table B-17. Bulk capacities

Capacity Gasoline 31A Lube Qil
Carrier {gallons) {STONs) (STONs)
Barge, coastwise] 200,000 to 400,000 45916918 76110 1,522
Barge, harbor and cagal2 15,000 10 30,000 2567 57tc 114
Barge, Navy pontoon? 84,000 830 320
Pipeline
4-inch 304,000 per day _ 2,000 1,150
B-ingh 655,000 per day® 3500 2,500
&-inch 1,135,000 per day 61410 1,228 4,350
Railroad tank car 8,000; 10,000; 12,000 24.1; 30.6; 368 04381, 457
Semitrailer, 12-ton, 4W 5,000 153 19
Ship, large tankerd 2.5 10 11 million 7,620 to 33,500 5,480 to 43,800

Ship, smail tanker’
Tank, bolted-steel

R AR L T YT

600,000 to 2 millien
10,500; 42,000; 420,000

183010 6,140
32.2;,128; 1,280

2287107610
39.9; 160; 1,600

Tank, portable, fabricB 10,000 30,6 381
Tank truck, F-3, fuel

or ol 750 23 29
Tank truck, L-2, oil

service 600 18 23
Trailer, fuel servicing 600 1.8 23
Transporter, liquid,

rolling-whee! type

(RLT), 1,000-gal 739 1,000 30 37
Truck, tractor and

trailer, F:1 4,000 122 15.2
Truck, tractor and two

trailers, F-1A 8,000 244 304
Truck, tractor and

traller, F-2 2,000 6l 16
Truck, tractor and two

trailers, F-2A 4,000 12.2 15,2
1 Motded halls,

2Rectangu!ar hisls.

35 6 x 18 pontoon barge carrying three 42,000-gaflon tanks loaded to two-thirds capacity.

Ay maintaining the same volumetric pipaline capacity for gasoling and oif, more pressure is required for the heavier liquid,

5Based on 32,500 gallons per hour for 20 hours of operation. In an emergency it can deliver 30,000 gallons per hour for 24 hours of aperation or 720,000

_gallons per day.

©The ship tanker most commanty used is the T2-SE-A1,  5,922,00-gallon tanker. 1t is 425 feet long and draws 31 feet. It has three 8-flanged discharge
outfets and four discharge pumps rated 1,000 gpm at 100 psi.

7 Draft loaded, 12 to 20 feet

OWhen filled, 40 feet long, 12 feet wide, 3 feet high, When empty, it can be rolled to 20 inches by 12 feet; 10 can be carried in 2 6 x & truck,
98 palr of removable synthetic-rubber containers (fuel cells) mounted on an axle and towing unit. Each cell has a capacity of 500 gallons.
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Tentage. Table B-18 lists the different types
of tents, their dimensions, ground perimeter,

FM 55-15

and total weight.
Table B-1B. Tentage data
Size Ventilation ~ Stave-
Height No. of Buk S Total Doors Mo Mo pipe Puching?  Striving?
Floor Ground Side  Serace  Floor Soldiers Weight ) Tatat Tent  Pms,  Cube Haterid No.  Heght  of o o Liner Reqd Reqd
Shape of Dimensigns Perimeter  Ridge  wall Area Space  Accommo-  Temt  Pins,  Weight Only  Poles  Packed ligp  Cpem Win Heater No.of Tee  Ne.ol Time
Type Floor (i) lin} ] {in} fan ft) lsqft) d.atedl Oty Poles ) fcufth  deuR)  fcuf) mgs  dows Open Soldiers  twmin)  Sotdiees  fmin)
e . - - . __.ings _
Tents
Keclic, 10-man hexagen 210 dia 630 02 36 116 199 10 68 8 76 o o 902 0D cotton I R S S s 6 2 & It
Assembly rectangnlat 480 x 960 2467 252 4965 2857 80 LI0 655 1755 3 169 402 9.8 and 12,307 duck 4 % 4 ot m 5 W 5 B
PUS rounded 6ld 9.8-02 duci 2 148 1 4 1 no 4 kA { ]
. 50 31 87 12,302 duck I TS S I ys. 4 M 4 5
Ballgon, infiation rectangle 1595 182 682 g B 885 0 8 o 33 443 63 36 98 12302 duck 1 72 B wl! 5 W5 15
CP. M1942 rectangle 941142 452 B4 2 328 84 2 112 104 216 43 50 93 %07 duck
CP, M1545 oclzgon 120 £ 2476 627 08 66 406 1728 ] 65 1 7 16 45 121 Sz ik
£ly, squad rectangle 240 % 25 1382 M 6 16H 750 15 190 82 22 20 17 602 123ordumk 2 0”2 8 3 ys & 5 6 50
Fly, ward, bosp rectengle 240 % 648 1,76 W4 63 2216 1080 7 225 10 a6 17 83 1909 1230rduk ? n o2 6 2 vs 4 4 4 ®
6P, large rectangle 216 ¥ 624 1,680 44 B 2035 936 2 20 45 g5 36 02 38 9.0z phed yam and S R T S ys, 5 I8 5 I&
P, medum rectangle 1921 396 1176 % 66 95 528 12 %5 MW 45510 sateen cation cloth
Hesagonal, M1950 hexagon 159 da a7 02 4 218 13 5 W 8 g ons 122 87 12,307 duck except : on 72 3 ys 3 % ¢
Haspital, seclional rectangle 216 x 63611 1704 Wz oan el 4 o owr 10w floor (9,807 duck)
Haspital, ward rectangle 192 x 500 1584 M4 B4 2182 800 212 w0 s B9 05 96 I 12.32 duck 2% 2 W3 w9 % 9 MW
Kiichen rectangle 1M x 216 720 14413 72 831 216 w0 A7 20 142 120 262 12,302 duck 1 7 vt 0 o5 8 5 48
Maint, shelte: reclangle 281322 1,080 64 66 1306 487 n 500 755 1255 screens
Maontarm rectangle 54 x 82 212 a1 1z ki1 2 £ 4 10 2632 580 843 123 9% adbordeek 2 1t 29 0 4 mot0 s 0 &
Op, surgical rectangis 192 x 324 1032 4 B 119 432 8 52 T 21 08 0z Q7 Iihtweight cotton ang 2 e 2 6 D moo? B 2 €
O, surgeat. hy reclange 216 x 648 1728 33 7 2088 972 Y] 817 876 1693 synthetic Fber (g
Pyramidal Square 192 192 768 M4 63 896 2% § 130 % 24 103 35 138 0.8 and 12,302 duck 2 M 2 8§ 2 s 4 48 4 0B
Pyramidal, Eircle 132 dia a4 w M 182 45 4 372 ¥ WS B2 6 92 and 12 30z duck : o 2 % 3 s 3 S0 0§ R
lightwesght 82 36 98 1234z duck A T R o 5 W 5 I8
Squad, M1942 reclangle 152 1 184 1152 14 54 886 512 12 B I w25 b2 X 12,302 duck 1 2 0 m 5 1B 5 1
Squad, M1945 reclangle 1925 184 1152 M M B86 512 12 #5180 25 09 59 168 98 and 12342 duck 2 82 2 4 & 4 30
Storage tectangle ATREIN 910 15 6 1,008 158 g 200 202 w2 Wl &1 Im2 12,302 duck ? M2 2 ps & 8 4 0%
Wal, targe reciangle 1682174 684 13 M 570 203 8 130 145 75 86 92 188 12302 duck 2 8 2 w4 X
Wall, smal tectangle 1062110 4 02 45 284 81 2 % 6 115 58 31 83 23md%gazaaton 2 12 2z o0 M w4 o®wm ¢
Pauding |8 dhuck
Fiy, storage 300 x 245 512 8% s W Al 7 123 ad9Batetton 2 102 2 ¢ M w4 w4 0w
Fly, wall, small 1861110 142 23 15 38 duck
Large 240 x 480 800 250 %0 28 08 36 9802 duck
Medizm 197 x 384 512 160 60 3 07 18 980z duck
Screen, latrine % 216 % 108 x8413 660 10 w1 2y w8 67 9,802 duck
small 144 x 204 204 57 57 42 42 9Borduk
08 08 87-0z dhick 1 o 6 M 6 IS
23 23 9 oz duck
Y used a5 a held bibel. 8 iner weighs an additional 155 pounds. 5Pt one large upening (120 x 120 inches)in reol.

Average for normal condilions,
ik, equal sides of 105 inches each.
el also venhlated by lifting sidewalts.
Arched top.
fwe measurements shown are the longest dmensions, inciuding vestibule
{trapezord measuring 126 x 48 5 895 1 89.5 nches).
Limar does not cover vestble.

nchudes tent, ies, pivs, 20 poles.

101 iner weighs additianal 90 pounds and occupies 4 stored cubage of 8 cubic feet.
Linogs not include vestibules at each end, which measure 48 x 90 inches.

12804 patients on cots.

13)yighit shown s for stack section. Servics section is 108 inches high.
Hientilatar soreens o0 all sides of the sarvice ad stack sections bo be used as retuired.

L6Tybutar tunnel entrance 24 inches long.

Either of the ventilator openings may be used 25 a stovepe opening,

imensions shown for fiys and paulins are length and widih.
Screen has & 3foot overlap on one side for an entrance,
ottom edge of screen normafly @ inches off ground.
Qne for gverage company-size unit,
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COLD WEATHER OPERATIONS

Consumption Rates
Fuel.

Coal stoves. For heating, coal stoves require
approximately 20 pounds of coal per day for
summer operations (temperatures 10°F or
above) and approximately 50 pounds of coal
per day for winter operations (temperatures
below 10°F). For cooking, coal stoves require
approximately 50 pounds of coal per day.

Generators. A 5-kw generator burns approx-
imately 20 gallons of gasoline per day in con-
tinuous operations. A 30-kw generator burns
approximately 30 gallons of diesel fuel oil
(VVF 800) per day. A 45-kw generator burns
approximately 35 gallons of diesel fuel oil per
day (VVF 800).

Yukon Stoves. A Yukon stove burns 5
gallons of gasoline in a 10 to 12 hour period
while heating the 10-man arctic tent in
temperatures of 0'F and lower. This stove will
also burn wood or coal.
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Motors/Pumps. Based on an average of 1
hour of operation per day, 0.2 gallon of
gasoline is required to start motors and
pumps.

Lubrication.

Engine oil. Large, general-purpose tractors
consume approximately 2 gallons of engine oil
per day. The rate is considered equal for OE
30-10-5. The consumption rate for a light
vehicle is 0.006 gallon per mile.

Gear oil. The rate of gear oil consumption is
0.45 gallon per mile for a large, general-purpose
tr%(_:tlor; 0.006 gallon per mile for a light
vehicle.

Grease, artillery and automotive. GAA is
used as an all-purpose grease (also used for
water pumps and so forth). The consumption
rate is 0.005 pound per mile. Consumption
rates for generators and for starting motors
and pumps are based on the data shown above
for those items.

Antifreeze. Initial antifreeze will be added to
all vehicles embarking on a cold-weather. opera-
tion. Refer to Table B-19 to prepare antifreeze
solutions.

Table B-19. Guide for preparation of antifreeze solutions

Ethylena-Glycol Antifreeze Denatured
—60°F) Alcohol
Lowest {spec 0-E-771a, Type I} {Grade III]2
Expected Arctic Grade Pints Per Pints Per
Ambient Antifreeze Gallon of Specific Gallon of
Temperature {-90*F) Coolant Gravity Ccolantl
PR (MIL-C-11755) Capacity! {66°F) Capacity
+20 Freezing point of - 90'F 1% 1.002 1% CAUTION
+10 2 1036 2 )
i Isstied ready for use and must not iyl 1.047 % EI?/ Cgﬁul'hsi t%rr%l,[%n? t
be mixed with any ather liquid. .y Loss ” will freeze at a Righer
~10 W o " temperature  than
_ig . hpes e et_hh/lene-glycol mixed
-4 i 1673 5 With water.
-50 4
-60 ¥

Lincludes heaters, and so forth.

2Utaed as temporary emergency expedient when neither arctic grade anifireeze nar ethylene-glycal antifreeze

is available.
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Batteries

The electrolyte in acid-type storage batteries
normally is composed of sulfuric acid and pure
water. The proportion of these two substances
determines the specific gravity of the elec-
trolyte and the specific gravity In turn deter-
mines the state of charge of the battery. When
the battery discharges, water is formed, caus-
ing a reduction in specific gravity. When the

FM 55-15

battery charges, sulfuric acid is formed, caus-
Ing an increase in specific gravity. When the
ratio of acid to water is such that the specific

ravity is 1.275 to 1.300 at 80°F, the battery is
ully charged. The proportions of acid to water
shown in Table B-20 are used to make elec-
trolytes of various specific gravities at 80°F.
Freezing points of the resulting electrolytes
are also shown.

Table B-20. Proportions of acid to water/used to make electrolytes

Approximate
Parts concentrated sulfuric Freezing

acid to one part of water Specific Point

By Volume By Weight Gravity {°F}
0.232 0.416 1.200 -16
0.250 0.545 1.210 -25
0.294 0.627 1,240 -51
0.364 0.667 1.280 -90

Extreme cold of arctic and subarctic areas
has an adverse effect on storage batteries. At
-30 °F, the available energy from a battery is
only about 10 percent of what it would be at
80°F. For efficient operation, battery
temperatures should be kept from dropping
below +30°F. Normally, this is accomplished
through the use of winterization kits. Also, the

specific gravity must be kept in the 1.275 to
1.300 range, when corrected to a temperature
of +80°F. Specific gravity changes about .002
for each 5-degree temperature change below or
above 80 degrees. Specific gravities and ap-
proximate state of charge for various
temperatures are given in Table B-21.

Tabie B-21, Specific gravities and approximaie state of charge

Approximate State Approximate State

Temperature Specific of Charge Temperature Specific of Charge
{°F Gravity {percent) {°F) Gravity {percent)
-80 1.000 (water}  Fully discharged -20 1.235-1.260 65
-80 1.130 Discharged -15 1.237-1.262 68
-5 1.213-1.238 46 -10 1.239-1.264 70
-70 1.215-1.240 48 -5 1.241-1.266 73
65 1.217-1.242 50 1.243-1.268 75
60 1.219-1.244 52 +5 1.245-1.268 77
-Bb 1.221-1.246 b4 +10 1.247-1.270 79
-50 1.223.1,248 56 +15 1.249-1.272 80
-45 1.225-1.250 58 +20 1.251-1.274 82
-40 1.227-1.252 60 +25 1.253-1.298 84
-36 1.229-1.254 62 +30 1.255-1.280 85
-30 1.231-1.256 63 +80 1.275-1.300 100
-25 1.233-1.258 64 )
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Power Vehicles and Sleds.
Specifications for power vehicles and sleds

used in cold weather operations are shown
below.
4 _
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Power Vehicle Type — BV-208
Gross weaight Max passenger
Front car — 4800 lbs Frontcar — 6
Rear car — 2900 Ibs Rear car — 11
TOTAL 4400 Ibs ' Spead
Maximum payload Road — 34 mph
Front car — 1300 Ibs Water — 2.2 mph
Rear Car — 3100 |bs Forward gradeability
TOTAL 4400 Ibs Hard surface — 31°
Cargo space {LxWxH) Snow (32" — 17°
Front car — 32 x 57 X 37 inches Cruising range on roads — 186 mi
Rear car — 98 x 57 x 43 inches Articulated turning radius — 23 feet
Engine

Ford V-6, gasoline

Sled type — AKIO (plastic boat typel
Dimensions — 88 long x 25 wide x 8inches desp
Weight — 38 Ibs
Cargo capacity — 200 Ibs

Figure B-1. Power vehicle and sled specificatiohs
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Ice

The strength of ice varies with its structure,
the purity of the water from which it is formed,
the cycle of formation (freezing, thawing, and
refreezing), temperature, snow cover, underly-
Ing water currents, and whether or not the ice
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is water-supported. Although the sustaining
capcity of ice cannot be determined accurately,
experience and tests provide the working
capacity figures for good quality freshwater ice
(see Table B-22).

Table B-22. Load-bearing capacity of waterborne freshwater icel

Ice Distance
Thickness Between Units

Load (in) (ft)

File of soldiers 3
{2-pace interval)
Vehicle class

1 4 60

2 4] 70

4 8 80

6 1