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PREFACE

This manual is both a planning guide for staff and unit officers and a digest of operational
data for reference by operators and users of transportation. It gives characteristics of
typical transportation equipment and facilities and methods for estimating capabilities and
requirements for transportation equipment, facilities, and troop units. It provides
personnel and equipment data for the modes of transportation and for transportation
terminals; and data for computing requirements for staff, supervisor, and control
activities. It also addresses administrative support requirements.

This manual contains report formats and examples of orders and standing operating
procedures; loading data for water, rail, motor, and air movements; tables on weights,
measures, and conversion factors; and miscellaneous information of general usefulness.
Planning data contained herein may be modified as necessary to meet known conditions
and requirements.

The Army’s environmental strategy into the 21st century defines our philosophy and
commitment in protecting and preserving the environment and natural resources for
present and future generations. Sound environmental practices and considerations must
be integrated into all Army documents, missions, and operations. In keeping with the
Army’s vision to be a national leader in environmental stewardship, commanders and
leaders must ensure that all local, state, federal, and host nation laws and regulations
pertaining to the environment are included in the planning process and strictly followed.

The proponent of this publication is HQ TRADOC. Send comments and recommenda-
tions on DA Form 2028 (Recommended Changes to Publications and Blank Forms) to
Commander, USACASCOM, ATTN: ATCL-AT, Fort Lee, VA 23801-6000.

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




FM 55-15

CHAPTER 1
MOVEMENT CONTROL
a A\
This chapter discusses key elements of movement control, including
movement programming and highway regulation. See Appendix A for
transportation movement control unit TOE data.
- 7,

ELEMENTSOF MOVEMENT CONTROL

Movement control is the planning, routing, schedul-
ing, coordinating, and in-transit visibility of person-
nel, units, equipment, and supplies moving over
the lines of communication. Movement control re-
quires the commitment of allocated transportation
resources in keeping with command priorities. Staff
planners and movement managers have primary
responsibility for movement control. They, along
with mode and terminal operators at each level,
perform movement control functions.

Movement Control
inthe Communications Zone

In a theater army, the TMCA, subordinate transpor-
tation battalions (MC), and their MC detachments
perform movement control functions. The TMCA
serves as executive agent and primary staff element
to the theater commander for planning and control-
ling theater transportation operations. It provides
movement management services and highway
regulation and coordinates personnel and material
movements into, within, and out of the COMMZ or
lodgment area. TMCA responsibilities include—

* Coordinating with HN and allied MCAs and
transportation component commands.

* Providing technical assistance to corps MC
battalion.

» Ensuring proper use of available HN and mili-
tary transportation assets.

Chapter 3, FM 55-10, details TMCA missions
and functions.

Movement Control
inthe Corps

The transportation battalion (MC) is the corps move-
ment control organization. It provides centralized
movement control and highway regulation for
moving personnel and materiel into, within, and out
of the corps area of operations. Responsibilities of
the MC battalion include—

* Ensuring effective and efficient use of trans-
portation resources.

* Commanding and supervising subordinate
MC detachments.

* Planning, programming, coordinating, manag-
ing, and analyzing transportation and movement
requirements.

» Implementing corps priorities.

* Maintaining liaison with higher-level MC
organizations.

FM 55-10 discusses the role of transportation
movement management within the corps.

Movement Control
in the Division
The DTO and the DISCOM MCO manage the division

transportation system. The DTO advises the com-
mander on transportation matters and highway

1-1
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regulation. A division support MC detachment from
corps augments the DTO. The MCO programs move-
ments and performs transportation support functions
for the division. See FM 55-10 for more information.

MOVEMENT PROGRAMMING

The movement program is key to planning both
known and anticipated transportation requirements
for reception, onward movement, and sustainment.
A complete, well-prepared movement program
allocates available transportation resources to sup-
port requirements based on the commander’s
priorities. It establishes which requirements can
be resourced given available logistic assets,
units, and infrastructure. In doing so, it effectively
uses these assets and identifies competing require-
ments and shortages. The seven steps in developing
amovement program are—

+ Assessing the distribution pattern.

* Determining requirements.

* Determining transportation capabilities.

+ Balancing requirements against capabilities.

* Determining shortfalls and critical points and
recommending solutions for handling the shortfalls.

* Coordinating the plan.

* Publishing and distributing the plan.

Assessingthe Distribution Pattern

Understanding the distribution pattern is essential
to developing a transportation network. Also,
intelligence and engineering data about the
area of operations are needed to determine net-
work capabilities.

The distribution pattern is a complete logistic picture
that constantly evolves as the theater/areca
develops. It shows locations of supply, maintenance,
and transportation. The distribution pattern’s devel-
opment is guided by the commander’s concept of
the operation; the number, type, and location of
in-place and incoming units; and the time-phased
arrival of units in the theater/area. The distribution
pattern outlines throughput and interzonal transpor-
tation requirements that directly affect the coordi-
nation and preparation of movement programs.

The capability of shippers and receivers to
receive, handle, and load various transportation
modes also affects the movement program. This
capability is determined by availability of MHE,
CHE, ramps, labor, and storage capacity. Informa-
tion on current capability is necessary for the
efficient scheduling of transportation and to
prevent congestion.

Determining Requirements

Accurate requirements are key to developing an
effective movement plan. Requirement forecasts
must be submitted far enough in advance for the
transportation and supply systems to adjust their
resources to carry out the plan.

Requirements are forecast using specific planning
periods. The number and speed of experienced
or anticipated changes influence the length of
these periods. A 14-day planning period allows a
firm forecast of requirements for the current
7-day period and a tentative forecast for the
succeeding 7-day period. This method provides a
basis for operations during the current period and
for planning during the succeeding period. When
using a l4-day planning period, a new planning
cycle is initiated every 7 days. An ADP system
that integrates movement and supply information
improves the accuracy of both forecasts and move-
ment programming.

Class of supply, estimated weight and cube,
RDD, and planned origin and destination are
important in determining materiel movement re-
quirements. The list is grouped by RDD, priority,
origin, and destination and identifies special
handling requirements. These include refrigerated
cargo, hazardous cargo, and controlled or sensitive
cargo. Personnel movement estimates are grouped
by category, such as troops, civilians, patients, or
prisoners of war.

Determining Transportation Capabilities

The characteristics and capabilities of mode and ter-
minal operators determine transportation capabilities.

1-2
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Other information that contributes to the total
transportation capability includes:

» Availability of equipment to support common-
user movement requirements, such as engineer,
combined forces, and supply company assets.

» Total number of HN transportation assets and
types allocated to support common-user movement
requirements. (Include rail, inland waterways, and
coastal shipping if available and feasible.)

* Number and type of third country and US-
contracted assets.

* Reception, material handling, and in-transit
storage capabilities.

Intratheater/theater US Air Force airlift and air-
drop may be planned for if the JTB or JMC allots
assets for CSS air movement operations to the
theater army. The theater army commander allocates
apportioned airlift based on command priorities.

When developing transport capabilities, use planning
factors or experience based on the type of
equipment, availability of MHE and CHE, weather,
and terrain. Use planning factors from this manual
when information from mode operators is unavailable.

BalancingRequirements
Against Capabilities

Balancing requirements against capabilities helps
to determine whether available mode assets will
support movement requirements. Planners must
consider all requirements including direct ship-
ments, multiple stops, retrograde shipments, and
intermodal shipments.

If there is a transportation shortfall, movement plan-
ning should focus on command priorities and the
transportation priority of the shipment. The remainder
should be adjusted and coordinated with the shipper,
receiver, materiel managers, and logistic staffs.

Determining Critical Points

Critical points are facilities, terminals, ports, rail-
heads, and cargo transfer points that, if congested,
limit the efficiency and effectiveness of the entire
transportation network. After identifying the

critical points, determine alternative plans or
control measures that could reduce or eliminate risk
of congestion.

Selecting a Transport Mode

Certain criteria should be considered when selecting
a mode of transport. Follow these guidelines to
achieve the best results:

* Provide service according to command and trans-
portation priority. Evaluate other factors, such as
shipment characteristics, security requirements, and
political considerations.

* Minimize or eliminate cargo rehandling, avoid
crosshauls, and plan for backhauls.

» Allocate all available transport equipment nec-
essary to fulfill known requirements.

* Use the most efficient mode for the complete
movement or as far forward as possible.

Coordinatingthe Movement Plan

To integrate planning and synchronize execution, the
movement plan should be coordinated with movement
planners at each command level both during and after
development. So that all players understand their
roles and responsibilities, the plan should also be
coordinated with operations, supply, military police,
engineers, and Air Force staffs.

Publishingand Distributingthe Plan

Movement control organizations distribute the com-
pleted movement plan to each command level for
comment and concurrence. During this phase, the
plan facilitates planning. It also shows evolving
distribution patterns and projected logistic activity. It
does not authorize shipments to take place. The move-
ment plan becomes a directive only when approved
by the DCSLOG or G4.

HIGHWAY REGULATIONPLANNING

The objectives of highway regulation planning
are sustained movements in keeping with the
commander’s priorities and the most effective and
efficient use of road networks. Planning is done
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in a logical sequence and results in publication
of the highway regulation plan and the traffic
circulation plan.

Assembling Information

The first step in planning is to assemble critical
information. Sources of information include opera-
tions plans and orders, engineering and intelligence
plans or estimates, traffic density information, and
terminal and facility data.

Operation plans, orders, and estimates. Opera-
tion plans, orders, and estimates contain essential
information that must be read and understood.
Movement planners must understand the concept
of operation to effectively support the commander’s
intent while executing highway regulation. These
plans also contain information such as geographic
boundaries, task organization, priorities, and loca-
tion of major supply activities. See Appendix B for
sample plans and orders formats.

Engineering and intelligence plans or estimates.
Engineer route reconnaissance or classification
overlays provide detailed information on road net-
work characteristics (such as, road surface, width,
restrictive features, and bridge classifications). This
information is needed to determine critical points
and route capacity (see FM 5-170).

The route classification formula contains route
characteristics. Although current information is
needed, a thorough route reconnaissance may not
always be feasible. Aerial photographs, local authori-
ties, intelligence reports, and MP hasty route
reconnaissance are other sources that can supple-
ment data obtained from maps or intelligence studies.

Traffic density information. Traffic density infor-
mation is the anticipated volume of traffic on route
segments during specific periods. It comes from
planned requirements contained in the movement
program, the OPLAN or OPORD, or FRAGO:s.
Planners must extract specified and implied re-
quirements for unit movements, sustainment
movements, and retrograde movements. These docu-
ments may also require moving civilian refugees,

unit displacement, or shared use by allied or HN
forces. Each type of movement must be prioritized,
planned, and synchronized.

Terminal and facility data. Terminal and facility
data include the location of supply points, trailer
transfer points, terminal transfer points, staging and
assembly areas, aerial ports and seaports, airfields
and drop zones, and refueling points. All facilities are
considered in terms of their total clearance and
reception capabilities. Factors considered include
location; access from MSRs; and capability to
receive, load, unload, and stage.

Identifying Road Networks

Once data has been assembled and studied, road
networks are identified. Road networks must be able
to support the volume of traffic necessary to meet
planned and anticipated movement requirements.
Primary and alternate MSRs must be recommended.
The forward movement of maneuver forces should
be anticipated and MSRs extended well beyond the
current area of operation. ASRs are used when
the primary MSRs are disabled; thus, ASRs should
be planned for in the same way as MSRs. At this
point, planners must get the approval of the G4 and
G3. The G4 has staff supervision for movement
planning. The G3 is responsible for terrain manage-
ment and must approve the selection of MSRs
before movement planners can conduct detailed
highway regulation planning.

DevelopingthePlans

Once the G3 approves the MSRs and ASRs, the
highway regulation and traffic circulation plans
are developed. The highway regulation plan is a
written plan that describes the MSR network and
establishes control measures to promote effective
regulation. The traffic circulation plan is a map
overlay or graphic representation of the MSR net-
work. Both plans are published as an appendix or
annex to the OPLAN or OPORD and are used by
the PM to develop the traffic control plan. The
following steps are basic to developing highway
regulation and traffic circulation plans.

1-4
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Nameeach MSR accordingto command directives.
Avoid using colors to name MSRs because MSR
status, along with other logistics status, is usually
reported as green, amber, red, or black. Avoid using
numbers to name MSRs because they may conflict
with existing route numbers.

Determine critical points. Plans do not list every
critical point—only the most important ones that may
affect traffic flow. Critical points include:

* Roadway structures or features that limit road
width, overhead clearance, or vehicle load class. For
example, washouts, overpasses, bridges, and degraded
road surface conditions.

» Crossroads at grade level.

* Bridges, overpasses, underpasses, ferries,
fords, constrictions, and sharp turns under a 30-meter
(100-foot) radius.

Establish CPs on each MSR to segment the MSR.
Segmenting the MSR facilitates highway regulation
and traffic control planning and execution. CPs should
be established at predetermined points along the route,
such as:

* Major crossroads.

» Locations where road conditions change.

* Major supply or service areas, geographic bound-
aries, assembly areas, and other critical points.

Units use CPs when requesting movement clearance,
identifying the unit SP, RP, and en route CPs. CPs are
also used when describing the MSR in the highway
regulation plan (such as, “MSR Walnut is a super-
vised route between CP 3 and CP 6 between 0600
hours and 1200 hours”). CPs enable quick dissemina-
tion of information during execution, such as a point
where traffic will be rerouted. Sufficient CPs should
be identified, but no more than operating and control
units have the capability to manage. Excessive CPs
will impede execution of the plan.

Establish control measures for each route.
Planners should base control measures on engineer
route classifications, planned and anticipated
traffic volume, METT-T, and critical points. They
must also consider the capabilities of movement
control and traffic control units to enforce the

measures. Control measures change frequently, and
movement planners must ensure that these
changes are incorporated into FRAGOs or otherwise
quickly disseminated.

Open route. This is the least restrictive control
measure. Any unit may use the route without a move-
ment credit. Minimum control is exercised.

Supervised route. The movement control
headquarters specifies the size of convoys or charac-
teristics of vehicles that require a movement credit to
use the route. Limited control is exercised.

Dispatch route. A movement credit is required to
use this route regardless of the number or type of
vehicles. A dispatch route is designated when traffic
volume is expected to exceed capacity or the route is
critical to operations and priority of use must be
strictly enforced. Full control is exercised.

Reserved route. The route is reserved for the
exclusive use of a particular unit(s) or type of traffic.
No other units or traffic may use the route. Reserved
routes should be identified for large unit move-
ments. Examples include the following:

* When a maneuver unit must pass another
forward.

* When reserve formations are committed.

* When units are withdrawn for reconstitution.

Prohibited route. The route is closed and no unit/
traffic may use the route. A route may be prohibited
due to washouts, destroyed bridges, maintenance, or
construction work. It may be prohibited for only short
periods, such as the time necessary to do repairs.

Create a traffic circulation plan. This overlay (Fig-
ure 1-1, page 1-6) shows all MSRs, checkpoints, and
HRPs. It also includes route names; direction of
travel; location of boundaries; principal supply activi-
ties; any restrictive route features, critical points, and
rest and refuel areas; and traffic control points (if
provided by the PM before publication of the plan).

Determine reporting requirements for units us-
ing the MSR. (If reporting is necessary to effec-
tively execute the plan, and if communications
are available.)

1-5
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Develop the highway regulation plan and include
it in the OPLAN or OPORD. The written plan
describes information contained on the overlay. It also
specifies the control measures that apply to each
MSR or to critical segments of MSRs. If determined
in advance, control measures should be coordinated
to phases of the operation. These should be coordi-
nated with the G3 — especially the requirements for
reserved routes to support large unit movements.

Staff and coordinate the plan. Recommend points
that require traffic control, as well as locations and
priorities for engineer repair and upgrade efforts.

Once all procedures are implemented, planners
must assess the availability of communications
equipment to support highway regulation. Communi-
cations is always a constraint. However, careful
planning will ensure that its use is weighted to routes
identified as requiring the most control. Control is
governed by the planned and anticipated traffic
volume and the relative importance of preventing
congestion on these routes.

FUNDAMENTALSANDMETHODS
OF SCHEDULING

Scheduling is the process of coordinating times
for road movements. It involves receiving move-
ment bids (requests), deconflicting the requests,
and issuing credits (clearances). Scheduling is
necessary to—

» Apply command priorities.

» Apply the fundamentals of routing to minimize
delays, conflicts, and congestion.

» Conduct detailed planning for large unit or high-
priority movements.

» Reserve time for route maintenance.

» Reroute or hold movements based on changes in
priority or the tactical situation.

Scheduling Guidelines

It is important to follow certain guidelines when
scheduling movements. For example, movements
on routes requiring a movement credit must be
scheduled. Also, movements that cross movement

control boundaries must be scheduled, coordinated,
and inbound-cleared. These functions are accom-
plished by the movement control organization
responsible for the area where the movement origi-
nates to the movement control organization where
the movement terminates. Other important guidelines
are as follows:

+ Large unit movements should be scheduled.

* Movements in one direction on routes that
require a movement credit are treated as a single
movement regardless of the distance or time in-
volved. Each movement retains the same movement
credit to destination.

* Schedules and changes to schedules due to
immediate movement requirements are given to
the MRTs to execute highway regulation and to
the PM to provide traffic control.

Types of Schedules

The method of scheduling road movements is based
on the control measures specified for the route. The
four types of schedules (ranging from the least to
the most restrictive) are infiltration, route, location,
and column.

Infiltration. An infiltration schedule is a rate of
dispatch assigned to units for specific routes and
time blocks. The desired result is an average traffic
flow that is within the capacity of the route. By
assigning rates of dispatch to different units that
need to use the same route, average traffic flow can
be held within desired limits. An infiltration sched-
ule may be used for open or supervised routes.

Route. The route schedule is a flexible scheduling
method. It apportions blocks of time on MSRs to
units, types of movements, phases of the operation, or
for route maintenance. A route schedule may be
used for supervised, dispatched, or reserved routes.

Location. A location schedule is more restrictive
than an infiltration or route schedule. It assigns
arrive and clear times to different units that need
to use the same entry point onto MSRs. The location
is normally a checkpoint. For example, at a particu-
lar checkpoint, Unit A may be scheduled to arrive
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at 1000 hours and to clear at 1015, Unit B to
arrive at 1020 and to clear at 1030, and so on. A
location schedule may be used for supervised or dis-
patch routes.

Column. The column schedule is the most restric-
tive scheduling method. It specifies arrive and clear
times at CPs along an entire route. It is based either
on the requester’s movement bid or movement table
or on movement tables issued by the movement
control organization. A column schedule can be
the most effective method of highway regulation. It
provides in-transit times to reach CPs and helps
the pacesetter to maintain the prescribed rate of
march. It may be used for supervised, dispatch, or
reserved routes. It should be used when congestion
is anticipated.

As arule of thumb — the longer the time and distance
involved, the more restrictive the method of schedul-
ing should be.

MEASURING MOVEMENTS

Movements are measured by calculating how long it
takes to move a given distance. The three methods of
measurement are speed, pace, and rate of march. They
are defined as follows:

* Speed is the actual rate at which a vehicle is
moving at a given time as shown on the speedometer.
It is expressed as KPH or MPH.

» Pace is the regulated speed of a convoy or an
element as set by a lead vehicle, the pacesetter. It
is constantly adjusted to suit road, terrain, and
weather conditions. Pace is also expressed as KPH
or MPH.

+ Rate of march is the average number of
kilometers traveled in a specific time period. It in-
cludes short periodic halts and short delays, but
does not include long halts, such as those for eating
meals or for overnight stops. It is expressed in
KMIH or MIH. Rate of march is used in move-
ment calculations.

TIME-DISTANCE FACTORS

Time and distance factors (Figure 1-2, page 1-9)
are used to perform a wide range of calculations

for planning highway movements. They can be used
to develop movement tables and to conduct expe-
dient planning and calculating to deconflict
movementrequests.

DistanceFactors

Distance factors are expressed in kilometers or
meters. The following terms are used to describe
distance factors:

* Length ofanycolumn or element ofa column—
length of roadway which the column occupies. It is
measured from the front bumper of the lead vehicle to
the rear bumper of the trail vehicle and includes all
gaps inside the column.

* Road space — length of a column, plus any
space (safety factor), added to the length to prevent
conflict with preceding or succeeding traffic.

* Gap — space between vehicles, march units,
serials, and columns. Gap is measured from the
trail vehicle of one element to the lead vehicle of
the following element. The gap between vehicles
is normally expressed in meters. The gap be-
tween march elements is normally expressed in
kilometers.

* Lead — linear spacing between the heads
of elements in a convoy or between heads of
successive vehicles, march units, serials, or columns.

* Road distance — distance from point to point
on a route, normally expressed in kilometers.

* Road clearance distance — distance that the
head of a column must travel for the entire column
to clear the RP or any point along the route. Road
clearance distance equals the column’s length or
road space plus road distance.

TimeFactors

Time is expressed in hours or minutes. The following
terms are used to describe time factors:

* Pass time (or time length) — time required for
a column or its elements to pass a given point on
a route.

» Time space — time required for a column or
its elements to pass any given point on a route plus
any additional time (safety factor) added to the
pass time.
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* Time gap — time measured between vehicles,
march units, serials, or columns as they pass a given
point. It is measured from the trail vehicle of one
element to the lead vehicle of the following element.

» Time lead — time measured between individual
vehicles or elements of a column, measured from
head to head, as they pass a given point.

* Time distance — time required to move from
one point to another at a given rate of march. It is

the time required for the head of a column or any
single vehicle of a column to move from one point
to another at a given rate of march.

* Road clearance time — total time required for
a column or one of its elements to travel the
road distance and clear a point along the route or
the RP. Road clearance time equals the column’s
pass time or time space plus time distance.

VEHICLE FACTORS

LENGTH VEHICLE DISTANCE LEAD
- - - - - Ye- - - - R e L T 3
VEHICLE GAP
"H ".q ’oq
PASS TIME TIME GAP TIME LEAD
----------- S mmmmmm e e oo oy
4¥ 9 9

COLUMN/ELEMENT FACTORS

ROAD SPACE

———————————————— S(SAFETY
FACTOR
- - =

@ TIME SPACE ®

ROAD CLEARANCE DISTANCE

é_ ___________________________________
PASS TIME TIME DISTANCE
e _______________________________________
@ ROAD CLEARANCE TIME

Figure 1-2. Time and distance factors
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DISTANCE,RATE,
ANDTIME CALCULATIONS

Distance, rate, and time factors are used to make
scheduling calculations for columns of any size.
When two of the three factors are known, the third
can be found by using one of the equations shown in
Figure 1-3. These factors are determined using
the following formulas:

» Distance equals rate multiplied by time. If the
rate of march is 40 KMIH and time is 4 hours, the
distance is 160 kilometers.

40 x4 =160

» Rateequals distance divided by time. [fa convoy
travels for 5 hours to complete a 190 kilometer trip, its
rate of march is 38 KMIH.

190 =+ 5 = 38

* Time equals distance divided by rate. If the
distance is 210 kilometers and the rate of march is
42 KMIH, the time is 5 hours.

21042 =5

Divide a triangle as shown. To find an unknown
factor, coverit. The uncovered portion of the triangle
gives you the formula for finding the unknown.

Forexample

« If distance (D) is unknown, cover it and RT
(rate x time) remains.

« If rate (R) is unknown, covering R leaves %

* Do the same for time (T), and you find %
remaining.

Figure 1-3. Finding an unknown factor of
distance, rate, or time

ARRIVE AND CLEAR
TIME CALCULATIONS

Arrive and clear times are not the same as time
factors. The time factors measure a quantity of time
or distance. Arrive and clear times represent actual
time as displayed on a clock. The arrive time is the
time the first vehicle in the column will arrive at an
SP, CP, or RP. It is derived from the time distance.
The clear time is the time the last vehicle in the
column will clear that SP, CP, or RP.

Calculating Arrive Times

The arrive time at the SP is the same as the SP
time. Calculate arrive times as follows:

* To calculate the arrive time at the first CP,
take the distance from the SP to the first CP,
divide by the planned rate of march, and multiply by
60 (minutes). Add this amount of time to the arrive
time at the SP to determine the arrive time at the
first CP.

Example: Distance from SP to first CP: 10 km
March rate: 50 KMIH

Solution: 10+ 50 = .20 hrs x 60 = 12 min

If the arrive time at the SP was 0800, then the
arrive time at the first CP would be 0812.

* To calculate the arrive time at the second CP,
take the distance from the first CP to the second CP,
divide by the rate of march, and multiply by 60. Add
this amount of time to the arrive time at the first CP to
determine the arrive time at the second CP.

Example: Distance from first to second CP: 15 km
March rate: 50 KMIH

Solution: 15+ 50 = .30 hrs X 60 = 18 min

If the arrive time at the first CP was 0812, then the
arrive time at the second CP would be 0830. Continue
this method to calculate the arrive time at succeeding
CPs through the RP.

Calculating Clear Times

To calculate the clear times at each CP, planner
must determine the pass time. Calculating pass time
requires four calculations: density, time gaps, road
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space, and pass time. These four calculations are
determined using the following formulas:

1,000 (m)
vehicle gap + avg length of vehicle

* Density =

NOTE: Vehicle gap is expressed in meters, repre-
senting the gap between vehicles. Average length
of vehicle is expressed in meters, representing
the average length of the most common vehicle in
the column.

Example: If the vehicle gap is 100 meters and the
average vehicle length is 18 meters, then—

. 1,000 1,000 .
Density = = =8.5 vehicles per km
100+ 18 118
* Time gaps = [(number of march units - 1)

X march unit time gap]
+ [(number of serials - 1)
X (serial time gap - march unit time
gap)].
Example: If a column has two serials with two
march units each and the gap between march

units is 5 minutes and the gap between serials is
10 minutes, then—

Time gaps =[(4-1)x5]+[(2-1)x5]=[3x5]+
[1x5]=15+5 =20 minutes

number of vehicles time gaps X rate

Road space =

density 60 (minutes)

Example: number of vehicles = 87

Density = 8.5 per km
Rate = 50 KMIH
Time gaps = 20

87 20x50

Road space =5— +

2% 0 =10.2+16.7=26.9 km

road space X 60
rate

e Pass Time =

Example: Continuation from above.

26.9 x 60 1,614
50 50

Pass time = =32.2 or 33 min
NOTE: Always round pass time up regardless of
the decimal value.

In this example, the clear time at the SP is 33 minutes
after the first vehicle crosses the SP. If the arrival
time at the SP is 0800, the clear time at the SP will be
0833. If the arrival time at the first CP is 0812, the
clear time at the first CP will be 0845. Use this same
method to calculate the arrive and clear times at
succeeding CPs to the RP. This movement can be
depicted as follows:

CP Arrive Time Clear Time
1 0800 0833
2 0812 0845
3 0830 0903

The pass time will stay the same throughout the route
as long as the march rate and density do not change. If
the march rate or density changes, then recalculate
the pass time to determine the new clear time.

REST HALTS

The march rate compensates for short halts, but does
not include scheduled rest halts. Plan scheduled rest
halts during the movement planning process. Rest
halts are scheduled either at a CP or between CPs.

When planning rest halts, allow time to get vehicles
off the road and staged, time to rest, and time to
get vehicles back on the road. If you need 10
minutes for a rest halt, then schedule 15 minutes for
the halt to ensure time to get vehicles on and off
the road.

If a rest halt is scheduled at a CP, the arrive time
at the CP does not change. What changes is the clear
time at that CP and the arrive and clear times at
succeeding CPs. Adjust the clear time by the sched-
uled halt time. If a rest halt is scheduled between
CPs, adjust both the arrive and clear times at the
next CP by the scheduled halt time. Continuing with
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the previous example, if you plan a 15-minute rest
halt between CP 2 and CP 3, you must adjust the
times as follows:

CP Arrive Time Clear Time
1 0800 0833
2 0812 0845
3 0845 0918

Note the 15-minute delay in arriving and clearing
CP 3. If you planned the rest halt at CP 2, your
adjustments would be as follows:

CP Arrive Time Clear Time
1 0800 0833
2 0812 0900
3 0845 0918

Note the 15-minute delay in clearing CP 2, arriving
at CP 3, and clearing CP 3.

The pass time will stay the same throughout
the route as long as the march rate and density do
not change. If the march rate or density changes,
you must recalculate the pass time to determine
the new clear time. Follow these guidelines to
simplify calculations:

» Prepare and use conversion tables for changing
US common distances to metric distances, number of
vehicles to time length, and distance to time.

» Standardize variables to reduce calculation
time. When possible, use standard march rates and
density.

+ Use automated programs such as MOVEPLAN
or DAMMS-R to calculate arrive and clear times.
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CHAPTER 2
AIR TRANSPORT

( )
Airlift is a flexible and essential element of the defense transportation
system. This chapter contains information on a broad range of military
and commercial aircraft used to accomplish the air transport mission.

\& 7,

Section |
ORGANIZATION AND OPERATIONS
ARMY AVIATION

Army aviation units support theater army, corps, and
division requirements. They also support unified or
specified commands, military assistance advisory
groups, mission operating detachments, and separate
brigade operations.

Army Aviation Units

The aviation brigade is the Army’s primary aviation
unit. It is a versatile organization found at division,
corps, and EAC. It may include observation, attack,
utility, and cargo helicopters and a limited number of
fixed-wing C? aircraft.

Division. Each division has an aviation brigade de-
signed, configured, and tailored to meet the tactical
requirements of that type division. Brigade aircraft
move troops, supplies, and equipment. The utility
helicopter, either the UH-1 or UH-60, is the brigade’s
primary asset.

Corps. Each Army corps has an aviation brigade
tailored to meet its specific mission requirements.
The corps aviation brigade supports the corps
scheme of maneuver by planning, coordinating, and
executing aviation and combined arms operations. In
its CSS role, the brigade moves forces, supplies, and
equipment needed to support the battle. The corps
commander should routinely allocate sufficient

sorties for CSS air movement missions. The corps

aviation brigade uses a combination of UH-I,
UH-60, and CH-47 helicopters.

EAC. EAC aviation brigades are tailored and con-
figured to meet the needs of the theater. They may
be organized with attack, utility, and/or cargo avia-
tion assets. EAC utility and medium helicopters
reinforce corps CSS air movement requirements.

Mission
Army logistic aviation units airlift personnel and
cargo for CSS and CS operations. Missions assigned

to aviation units are usually similar to the mission as
stated in the TOE.

Objective

The objective of aviation unit missions is to assist the
land force in accomplishing its mission.

Authority

When an aviation company supports a ground unit,
the ground unit commander assigns tasks to the
aviation commander. To accomplish these tasks,
the aviation commander retains the authority to issue
orders to elements under his command.
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Tables of Organization and Equipment

The TOE of each military unit prescribes its
normal mission, organizational structure, and per-
sonnel and equipment authorization. Users who
need detailed information on a specific aviation unit
should use the TOE of that unit. See Appendix A
for the TOE of aviation companies that provide
logistic support.

AIRLIFT OF MATERIEL

Army air transport was never intended to compete
with Air Force airlift. Its purpose is twofold:

* To provide rapid response transport for high-
priority personnel, supplies, and equipment to loca-
tions inaccessible by other transportation modes.

» To supplement the lift capability of other Army
transportation modes.

AreasofOperations

Army air transport is essential to the logistic support
of Army operations. It rapidly moves passengers,
cargo, and equipment without regard to terrain
restrictions. However, there are limitations to the
capabilities of airlift.

Communications zone. The aviation brigade pro-
vides Army airlift in the COMMZ. Army aircraft
move high-priority cargo and personnel to and from
Air Force terminals. Also, they rapidly deploy rear
area protection forces. Based on the theater movement
program, helicopters are positioned where they can
best fulfill preplanned requirements. Helicopters are
used when speed is essential or the use of other modes
is not practical or possible.

Theater of operations. Army airlift is often the link
between theater air and ocean terminals and receiving
supply activities, receiving units, or TTPs. This air
movement may be preplanned or immediate. For ex-
ample, the MCA may task the COMMZ aviation
brigade to transport high-priority cargo daily from
theater air terminals forward to the supply activity.
Either the supply activity issues the cargo, or the
MCA pulls the preplanned commitment and issues a
higher priority immediate commitment.

There are both advantages and limitations to Army
air transport in a theater of operations. Advantages
include flexibility, speed, internal or external trans-
port of cargo or equipment, and immunity to surface
or terrain conditions. Limitations include vulnerabil-
ity to enemy air action; vulnerability to air defense
weapons and other ground fire; susceptibility to
adverse weather; inherent decrease in lift capability
as air density decreases due to changes in altitude,
temperature, or humidity; higher maintenance per
operating hour than other modes; and dependence
on logistical support.

Corps. The MC battalion manages Army air trans-
port originating in the corps, controlling and directing
which logistic support missions the helicopters will
fly. Its CSS helicopters come from the corps aviation
brigade. MC battalion management of all corps
logistic transportation assets is essential to ensure
the best mode is used to accomplish the mission.

Helicopters are a highly mobile and responsive
means for moving equipment and supplies. Air trans-
port units move troops, ammunition, repair parts,
POL, engineer material, artillery, special weapons,
disabled aircraft and vehicles, and other large or
heavy items. Helicopters also augment surface
transportation to meet increased transportation
demands in surge operations, overcome terrain
obstacles, and meet time-sensitive requirements.

Single-ship, independent operations generally
characterize helicopter logistic missions. Helicopters
do not routinely operate forward of the brigade sup-
port area. However, the trend to position more
units forward and to dedicate aircraft for weapons
system resupply requires the increased forward
employment of helicopters. Aircraft may operate as
close as 5 to 7 kilometers from the forward edge of
the battle area.

They may also operate beyond the FLOT to support
deep operations. Logistic support of the covering
force justifies added cargo helicopter commitments
in the forward area to support maneuver units. Both
external loads at high altitudes and internal loads are
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used, coupled with nap-of-the-earth flying. Division
utility helicopters provide most of the intradivision
air transport support.

Preplanned and Immediate
Air MovementRequests

Requirements for air movement operations are
characterized as either preplanned or immediate. See
FM 55-10 for more information on coordinating
preplanned and immediate air movements.

Preplanned requests. Preplanned airlift involves
matching movement requirements against airlift
capability. Movement planners determine in advance
that air is the best or most effective mode based on the
urgency of the requirement and characteristics of the
personnel, supplies, or equipment to be moved.
Preplanned air movements are generally (but not
necessarily) carried out over established routes.

Immediate requests. Immediate airlift missions
result from unanticipated, urgent, or priority move-
ment requirements. Movement planners must quickly
determine if air is the best and most effective mode
based on the urgency of the requirement and charac-
teristics of the personnel, supplies, or equipment to
be moved. Examples include:

» Unplanned requirements for resupply or reposi-
tioning of existing supplies.

* Emergency movement of personnel and
equipment.

* Assistance to aeromedical air ambulance units.

» Prevention of congestion at an air or ocean
terminal.
Request procedures must be responsive and flexible
to support rapidly changing situations. Immediate
airlift may or may not be carried out over the estab-
lished air lines of communications.

Employment Considerations

Optimum use of airlift is attained by using Air
Force transport aircraft to move materiel from a
COMMZ depot directly to the user. However, in a
tactical situation this is often impracticable. There is

generally a point at which wholesale airlift is
terminated and Army aviation elements undertake
retail deliveries to the user.

Wholesale airlift. Certain factors mustbe considered
when determining the point at which to terminate
wholesale airlift. These include the following:

» Airfields — suitable airfields must be available
at point 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 use of Army aviation is
based on the factors of economy of use and ready
availability. Aircraft should not be used to transport
cargo when surface transportation is equally effec-
tive. Since there are seldom enough aviation assets
to satisfy all requirements, most aviation support
is allocated on a priority basis. The ability to respond
rapidly increases the value of airlift to commanders.
While aircraft are capable of supporting units
located throughout a wide area, ready availability
is enhanced when aviation units are located close
to supported units. The intelligent scheduling of
operational aircraft and programming of required
maintenance further enhances ready availability.

Operational Considerations

Several elements bear directly on the conduct of airlift
operations. These influence operational efficiency as
well as the safety of personnel and equipment.

Air density. Unlike surface transportation where the
payload of a particular vehicle is relatively fixed,
aircraft payloads are affected by air density. Denser
air gives greater lift to an aircraft’s wing or rotor
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blade, increasing the weight-lifting performance of
the aircraft. Temperature, altitude, and humidity all
affect air density.

Temperature. An increase in temperature causes
a decrease in air density. The amount of air that
occupies 1 cubic inch at low temperatures will
expand and occupy 2 or 3 cubic inches as the tem-
perature rises. The payload of a particular aircraft
can change, depending on the time of day a flight is
scheduled. In general, early morning temperatures
favor operations, and warmer noonday temperatures
cause a decrease in the efficiency of the aircraft.

Altitude. Anincrease in altitude causes a decrease
in air density. This is especially important when
conducting operations from areas high above sea
level. During these times 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 de-
crease in air density. Air always contains some mois-
ture (water vapor), but the amount varies from
almost 0 to 100 percent. We refer to this water
vapor as humidity. As humidity increases, water par-
ticles displace the air, causing a decrease in air
density and reducing the performance efficiency of
the aircraft.

Distance. The distance to be flown is especially
important because the allowable load is computed
after the amount of fuel, plus reserve, is determined.
When the maximum payload is desired, aircraft
must carry less fuel with a relative reduction in dis-
tance flown. The payload must be reduced when
the maximum distance is desired.

Weather. Weather impacts Army aviation opera-
tions. While low ceilings and limited visibility re-
strict operations, such conditions also shield the
aircraft from enemy observation. However, adverse
weather generally reduces efficiency of Army
airlift operations. Although Army transport aircraft
can operate under instrument flight conditions,
commanders should establish weather minimums to
preclude scheduling flights that jeopardize the
safety of aircraft and personnel. The following

factors should be weighed when establishing
weather minimums:

» Pilotexperience.

» Type of aircraft.

* Urgency of mission.

» Navigational aids available.

» Flight route terrain.

* Time of operation.

Enemy situation. The location and capabilities of
enemy forces must be considered before finalizing
flight routes for Army air transport operations. Avoid
areas where suspected enemy antiaircraft weapons
or known enemy ground fire exist. Prepare prear-
ranged evasive-action flight plans for aviation units
in case enemy aircraft are encountered.

Terrain. Terrain features should be considered with
regard to their possible effects on each operation.
Terrain influences the following:

» Location of takeoff and landing sites.

» Flight routes.

* Identification of prominent landmarks for navi-
gational purposes.

» Location of navigational aids.

» Location of emergency landing sites.

Flight routes. Combat operations generate many
demands for the use of airspace. Employment of US
military aircraft, artillery, drones, and missiles must
be coordinated to ensure adequate safety, proper
identification, and operational efficiency. Army
aviation unity ensures that flight routes are properly
coordinated and approved by the appropriate air
traffic control facility before beginning CSS or
CS operations.

Communications. CSS and CS airlift operations
require that adequate communications be established
before a mission. Voice communication is necessary
among Army air transport and command units, sup-
ported organizations, inflight aircraft, and takeoff
and landing sites.

Support Requirements

Primary support requirements are the availability of
POL, ammunition, and aircraft maintenance support.
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Petroleum, oils, and lubricants. Aircraft use
large quantities of fuel, and POL requires special
handling. For these reasons, refueling facilities
should be readily available.

Ammunition. Because the ammunition used in
Army aircraft may be expended rapidly, resupply
facilities must be located near the area of
operations. This avoids the time penalty involved
in resupply.

Aircraft maintenance. The sustained performance
of aircraft operations depends on efficient aircraft
maintenance. Maintenance of aircraft begins with
AVUM and extends through AVIM to depot main-
tenance. The continuing availability of aircraft re-
quires close coordination among the aviation unit
commander, the ground combat commander, and the
supporting maintenance unit commander. Proper
scheduling of aircraft for maintenance is mandatory
to prevent excessive downtime.

Section |l
LANDING SITE SELECTION AND PREPARATION

SITE SELECTION

The selection of a PZ or LZ is extremely important.
Logistical and tactical considerations must be ana-
lyzed to ensure that the PZ or LZ is correctly placed to
support the mission. The area must be accessible to
the aircraft that will use the site. The supported/
receiving unit commander — in coordination with
the aviation unit liaison officer, if available — will
select and prepare the PZ. The aviation unit liaison
officer makes the final decision concerning minimum
landing requirements.

Dimensions

The size of the landing site depends on the number
and size of the landing points within it and the disper-
sion required between the landing points as the
tactical situation dictates (Figure 2-1, page 2-6). The
minimum size of a landing point for each size helicop-
ter is shown in Table 2-1, page 2-6. Many factors,
including the following, determine the size of the
landing points:

» Helicopter type.

» Unit proficiency.

* Nature of the load.

+ Climatic conditions.

* Day or night operations.
If this data is not available through the aviation
unit, a size 5 landing point should be prepared.

The minimum recommended distance between
landing points within the LZ, where no consider-
ation is given to dispersion, is the same as the
minimum diameter of that size helicopter’s
minimum diameter; only measure from the center
of one landing point to the center of the other
(Figure 2-2, page 2-7).

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 helicop-
ters and a 3- to 5-ton truck for size 3 to 5 helicopters)
to stop and start without sinking. Clear the entire
landing point of loose material, piles of dust, or
sand that could be blown up by the aircraft’s
rotor blades. Stabilize landing points with a sandy
or dusty surface. Clear away 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. Pack or remove snow to reveal
obstacles and to reduce the amount of loose
snow blown over the area. In a snow-covered
LZ, a marker panel is essential to provide a
visual reference for the pilot’s depth perception and
to reduce the effect of whiteout.
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Figure 2-1. Helicopter landing sites

Table 2-1. Size helicopter for landing point

HELICOPTER SIZE DIAMETER ('f\)AI-lNII_'\,:lI:,l'I\DAING POINT TYPE HELICOPTER
1 80 feet (25 meters) OH-6, OH-58
2 125 feet (35 meters) UH-1
3 160 feet (50 meters) UH-60
4 264 feet (80 meters) CH-47, CH-53, CH-54
5 328 feet (100 meters) To be developed
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Figure 2-2. Size 3 aircraft landing zone for V-formation

Slope

Ideally, the ground at the landing point should be
level. Where a slope is present, it should be uniform.
If the helicopter is to land during a daylight ap-
proach, the slope should not exceed 7 degrees (1 in 8).
A greater slope may be acceptable for hover opera-
tions. During a night approach, a reverse slope as
viewed from the approach path is generally not ac-
ceptable. A 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 (Figure 2-3, page 2-8).

Approaches

Ideally, there should be an obstruction-free approach
and exit path into the wind. Approaches that 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) (Figure 2-4, page 2-9).

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 path 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) is not acceptable; more than
328 feet (100 meters) is not necessary. Within the
selected approach and exit path, the maximum ob-
struction 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) (Figure 2-5, page 2-9).

Density Altitude

Density altitude is determined by altitude, tempera-
ture, and humidity. As density altitude increases,
the size of the LZ must be increased proportion-
ately. Hot and humid conditions at a landing site
decrease the lift capabilities of helicopters using
the site. A large area and better approach and/or
departure routes are required more for fully loaded
helicopters than for empty or lightly loaded ones.
This is because most helicopters cannot climb or
descend vertically when fully loaded.

Concealment

A PZ/LZ near the FLOT should be masked whenever
possible. Base the selection of approach and exit
routes on the availability of good masking features.
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GROUND SLOPE EXPRESSED IN DEGREES

The approximate slope angle may be calculated by multiplying the gradient by 57.3. This
method is reasonably accurate for slope angles under 20°.

SLOPE ANGLE B VD B A 150
700 HD 3,000
DEGREE OF SLOPE = 150 X 57.3
A 6 505 3,000
550 2,999 _ ; °
3,000' 3.000 Approximately 3° of Slope

GROUND SLOPE EXPRESSED AS PERCENTAGE

To determine the percent of ground slope, divide the vertical distance (VD) by the horizontal
distance (HD) and multiply by 100.

PERCENT SLOPE = % X 100
Vertical distance is the difference in field elevation between the two ends of the landing site.
Always round number up to the next whole number.

CONTOUR INTERVAL

{ ¢ _.-"f /
—= 400" == —
490’
— 470°
€ 400’ =1
(HD)
.05
400 J20.00
490 20.00 05
- 470 ' x_100
20 (VD) 05.00 =5 PERCENT SLOPE

SLOPE LANDING RULES

Utility and observation aircraft will not be landed on slopes exceeding 7 degrees.
Large utility and cargo aircraft will be given an advisory if ground slope is between
7to 15 degrees.

CORRECT
SIDESLOPE

AVOID LANDING AIRCRAFT UPSLOPE
OR DOWNSLOPE

Figure 2-3. Determining ground slope
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Figure 2-4. Maximum angle of approach
(daytime)

LANDING
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Figure 2-5. Maximum angle of approach
(nighttime)

SITEPREPARATION

Once the site has been selected, the ground crew must
prepare the PZ/LZ for safe, efficient operations.

Receiving Flight Formations

In large tactical relocations or resupply missions,
helicopters will usually fly in formation. The PZ/LZ
and the ground crew must be prepared to receive them.
Helicopters should land in the same formation 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, use the change requiring the
least shift of helicopters and notify the flight leader as
soon as radio contact is made (Figure 2-6, page 2-10).

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 aircraft approaches and
hovers at the Y and then is guided to its cargo pickup
point by the signalman.

Markingthe Landing Site

During daylight operations, the landing site is marked
with colored smoke. It 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.
Although the landing site can be marked with signal
panels, these are seldom used because the helicopter’s
rotor wash may tear the panels from the ground and
create a hazard.

CAUTION

When using colored smoke to mark the PZ/
LZ, be sure the canister is far enough away

from the landing point so the rotor wash
does not pick up the smoke and obstruct
pilot vision.

During night operations, amber beacon lights mark
the landing point for the lead aircraft. The single
point landing site — or the landing point for the lead
aircraft, if the aircraft are in formation — is marked
with either an inverted Y or T (Figure 2-7, page 2-10).
The aircraft will touch down 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 signal 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. Whenever the size of the LZ/PZ permits,
landing points should be increased to the next
larger size. This provides an extra margin of safety
for night operations.
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Figure 2-6. Landing zone/pickup zone landing formation for size 4 helicopters
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Figure 2-7. The Y- and T-formations for single-point formation landing sites
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MarkingObstacles

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 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 identified. In most

combat situations, the need for security prohibits the
use of red lights to mark the tops of trees on the
approach and departure ends of the LZ. In training or
in a rear area landing site, however, red lights should
be used whenever possible. If obstacles or hazards
cannot be marked, fully advise aviators of existing
conditions by radio.

Section I
CARGO-CARRYING AIRCRAFT

EXTERNAL TRANSPORTHELICOPTERS

Helicopter transport can overcome many obstacles
that hinder other modes from completing the mission.
However, all aspects — advantages, disadvantages,
and unit responsibilities and functions — must be
considered when planning air cargo movements.

Advantages

External transport helicopters rapidly move heavy,
outsize, or “needed now” items directly to their desti-
nations. 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
maintain security of the unit on the ground.

Also, cargo may be rapidly moved into or taken out of
an area, which helps the ground unit obtain items of
equipment when and where they are needed. On a
rapidly changing battlefield, the helicopter can place
fire power where it is needed and then relocate it. A
PZ/LZ canbe relocated to avoid detection and thus aid
in ground security.

Disadvantages

The disadvantages to using external transport helicop-
ters appear when the size, weight, and flight charac-
teristics of the cargo fall outside of the aircraft design
limits. When suspended beneath the aircraft, cargo

that is too light or too bulky will not ride properly. If
the cargo is too heavy, the aircraft cannot lift it.

Generally, restrictions that apply to helicopters also
apply to sling-load operations or routine training
flights. The following factors should be considered to
ensure that aircraft are used wisely:

* Limited aviation assets.

* Maintenance downtime.

* Mission priority.
Weather conditions and the PZ/LZ terrain can present
natural obstacles to the use of aircraft. These factors
are especially critical during external sling-load mis-
sions. When operations are planned during hours of
darkness or under reduced visibility, the size of the
PZ/LL.Z must be increased to give the pilot more room
tomaneuver.

Responsibilities

There are usually three elements involved in a sling-
load mission: the supported unit (requests the mis-
sion), the aviation unit (provides the aircraft), and
the receiving unit (receives the cargo). Sometimes,
such as during a unit relocation, the supported and
receiving units are the same. The responsibilities and
functions of each unit are discussed below.

Supportedunit. The supported unitselects, prepares,
and controls the PZ (pathfinders can be of great
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assistance in this area) and requisitions all equip-
ment needed for sling-load operations. Needed
equipment includes slings, A-22 cargo bags, cargo
nets, and containers. Other supported unit responsi-
bilities include:

 Storing, inspecting, and maintaining all sling-
load equipment.

* Providing a sufficient number of trained ground
crews for rigging and inspecting all the loads, guiding
the helicopters, hooking up the loads, and clearing the
aircraft for departure. (While the supported unit is
responsible for ensuring that the load is properly
rigged, the pilot has the right to refuse the load if he
notices a rigging error while approaching the load or
if the load does not ride properly when first picked up
to a hover.)

* Securing and protecting sensitive items of
supply and equipment.

* Providing load derigging and disposition
instructions to the receiving unit.

 Providing disposition instructions to the receiv-
ing and aviation units for the slings, A-22 cargo
bags, cargo nets, and containers.

Aviation unit. The aviation unit establishes coordi-
nation with the supported and receiving units and
appoints a liaison officer. The liaison officer should
be thoroughly familiar with the capabilities and
limitations of the assigned aircraft. Aviation unit
responsibilities also include:

* Advising the supported unit on the size and
weight limitations of the loads that 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
onschedule.

» Establishing safety procedures that ensure
uniformity and understanding of the duties and re-
sponsibilities between the ground and flight crews.
For example, determining the direction of the ground
crew’s departure (from beneath the helicopter)

after hookup. If the ground crew moves 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 pilot must know in
which direction to set down the aircraft to avoid
hitting the ground crew.

Receiving unit. The receiving unit selects, prepares,
and controls the LZ. It also provides trained ground
crews to guide in the aircraft and derig the load. Other
receiving unit responsibilities include:

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

* Preparing, coordinating, and inspecting back
loads — such as slings, A-22 cargo bags, and so
forth — and having them ready for hookup or loading.

Methods

There are three approved methods of external air
transport. These methods employ slings, cargo nets,
or cargo bags.

Slings. Figure 2-8 shows the 10,000- and 25,000-
pound capacity slings used in external air trans-
port operations.

10,000- AND P
25,000-POUND CAPACITY =)
SLING SETS |

Figure 2-8. External air transport slings
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Cargonets. Figure 2-9 shows the 5,000- and 10,000-
pound capacity cargo nets used in external air trans-
port operations.

5,000-POUND NET

WEIGHT - 58 LB
MESH SIZE - 6 IN

I I LIFTING
- LEGS

APEX —
FITTING h

5-FT SQUARE
LOAD ZONE AREA
MARKED BY YELLOW CORD

10,000-POUND NET

WEIGHT - 96 LB
MESH SIZE - 7.5 IN

an s

HOOK S S R _l

I I
OUTSIDE I 1|
CORE — i i LIFTING
DOUBLED LEG

6-FT SQUARE
LOAD ZONE AREA
MARKED BY YELLOW CORD

Cargo bag. The A-22 cargo bag (Figure 2-10) is an
adjustable cotton duck cloth and webbing container.
It has a sling assembly, cover, and four suspension
webs. This external carrying device can transport up
to 2,200 pounds, including any standard palletized
load, loose cargo, or oil drums. It can be rigged with
or without the cover.

Personnel

The number of personnel in a ground crew depends
on the situation, type of cargo, and size of the pickup
zones. Generally, however, three people make up the
ground crew: the signalman, the hookup man, and the
static wand man. The unit commander decides how
many crews to train. The commander also provides
local security for the operation. (This task is not a
responsibility of the ground crew.)

More than three people may be needed to prepare large
items of equipment for sling-loading. For example,
bridge sections or towers may need as many as eight
people to manhandle them into place. Although each
member of the crew has specific duties during the
operation, each person should be cross-trained to
perform all duties.

SUSPENSION
WEB D-RINGS

SUSPENSION
\/WEBS

SUSPENSION
WEB SNAP

COVER TAPED

LATERAL
STRAPS

LACING
CORD

Figure 2-9. Cargo nets

Figure 2-10. A-22 cargo bag
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Equipment

If they are to conduct safe and efficient sling-load
operations, ground crews must have the right equip-
ment in sufficient supply.

Rigging and hookup. Besides weapons, radios, and
operational equipment, each ground crew needs a
separate and complete issue of rigging and hookup
equipment. This is because there may be several
PZs or LZs, and they may be spread over a large
area. See FM 55-450-3, -4 and -5 for the proper
method of rigging loads for external air transport.

Protective. Ground crews involved in helicopter
operations are exposed to the hazards of noise and
rotor downwash caused by the helicopter. Therefore,
ground crew members must wear protective equip-
ment while they perform their duties.

Pickup zone/landing zone. At a minimum, the
equipment needed to operate the PZ/LZ includes
helmets, goggles (or protective masks), snap-ring
pliers, ear plugs, gloves, smoke grenades, a T33 tool
kit (pliers and pocket knife), and static electricity
discharge probe.

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 is flying, the charge remains
stored unless a path is provided for it to be channeled
into the earth. A ground crew member provides this
path by touching the helicopter cargo hook when it is
positioned over a cargo hookup point. This charge
may not cause an electrical burn. However, if the crew
member is on unsure footing, it can cause a muscular
reaction that may result in injury from a fall. An
individual shocked by the electricity may also suffer
delayed discomfort from muscular cramps or spasms.

To prevent a ground crew member from being
shocked, a discharge probe is used to ground the
cargo hook. This probe channels the electricity from
the helicopter directly into the ground. The probe
consists of an insulated plastic tube with a metal
hook on one end and a wire attached to a ground
rod on the other end (Figure 2-11). Because contact

will cause severe shock, the entire length of wire
must be insulated. 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 static wand man holds the contact rod
against the cargo hook load beam, thus grounding
out the stored electrical charge. Meanwhile, the hook-
up man places the clevis (apex) on the cargo hook.

WARNING

Contact between the discharge probe and the
cargo hook must be maintained until the clevis
(apex) is placed on the cargo hook. If contact
between the probe and the cargo hook is not
maintained, the ground crew 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
cargo hook is broken, then contact must again
be made before touching the cargo hook.

Figure 2-11. Static electricity discharge probe

INTERNAL TRANSPORTHELICOPTERS

Like external air transport, internal transport heli-
copters offer a viable, expedient alternative to
surface modes. In a crisis, helicopter transport may
be the only solution.
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Advantages

Helicopters rapidly and directly move personnel
and materiel to their destination. Damaged or con-
gested highways, destroyed bridges, and most en
route terrain obstacles have little affect on cargo
transport. The helicopter may use different flight
routes to provide a diversion and to maintain security
of the unit on the ground. Helicopters move cargo
rapidly into or out of an area, a distinct advantage
for ground units that get equipment when and where
they need it. Helicopters also move combat troops
and weapons to locations where they are needed
and then quickly relocate them in a rapidly changing
battlefield situation. An LZ can easily be moved to
avoid detection and ensure security.

Disadvantages

When the size and weight of the cargo exceeds the
design of the aircraft, the disadvantages of transport-
ing cargo internally by helicopter become clear. Re-
strictions that apply to helicopters in general also
apply here, whether for internal load operations or a
routine training flight. Also, aviation assets are lim-
ited; maintenance downtime and priority of missions
must be considered to ensure that aircraft are used
wisely. Bad weather may affect operations and the
LZ terrain present natural obstacles. As is the
case with external sling-load missions, these factors
may severely restrict internal load missions.

Responsibilities

There are three separate elements involved in an
internal load mission: the supported unit (requests
the mission), the aviation unit (provides the aircraft),
and the receiving unit (receives the cargo).

Supported unit. The supported unit selects and
controls the pickup zone (pathfinders can be a great
help in both tasks) and ensures that advanced coor-
dination is conducted within the aviation unit.
Other responsibilities of the supported unit include
the following:

» Before equipmentis prepared, ensuring the care-
ful review of all loading, tie-down, and unloading

procedures; tie-down diagrams; and tie-down
data tables.

* Preparing supplies and/or equipment for air
transport with technical supervision and assistance
from the appropriate field support units.

* Ensuring that cargo loaded on vehicles is re-
strained in the vehicle and that all loose equipment
in the vehicle is secured.

» Loading the vehicle into the helicopter, tying it
down, and unloading it from the helicopter, once
the helicopter commander, flight engineer, or crew
chief gives approval.

* Ensuring that loads are properly prepared and do
not exceed weight or size limitations imposed by the
transporting helicopter.

» Providing all personnel involved in or near the
loading operations with appropriate safety equipment.

* Policing the pickup zone.

Aviation unit. The aviation unit establishes coordi-
nation with the supported and receiving units and
appoints a liaison officer. The liaison officer should
be thoroughly familiar with the capabilities and
limitations of the assigned aircraft. Other aviation
unit responsibilities include:

» Advising the supported unit on size and weight
limitations of the loads that may be lifted.

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

» Becoming familiar with the security, safety, and
technical peculiarities of the loads that may
adversely affect air transport.

* Providing all components of the 5,000- and
10,000-pound tie-down assemblies used for internal
transport in helicopters. (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
on schedule.

» Establishing safety procedures that ensure
uniformity and understanding of duties and responsi-
bilities between the ground and flight crews.

Receiving unit. The receiving unit selects and con-
trols the LZ and provides trained ground crews to
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guide in the aircraft. Receiving unit responsibilities
also include:

* 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 shifting. Each
tie-down has a rated strength to prevent cargo
from shifting.

UH-1 Iroquois. The tie-down rings in the floor
of the UH-1 have a rated holding capacity of
1,350 pounds in the vertical direction and 500
pounds in the horizontal direction. The restraint
criteria are 4 g’s forward, 2 g’s aft, 2 g’s vertical,
and 1.5 g’s lateral. Table 2-2 shows cargo compart-
ment dimensions by model. Figure 2-12 shows the
tie-down fittings of a UH-1.

Table 2-2. Dimensions of cargo compartments by model

UH-1C/M UH-1D/H
Height of floor above ground 26 in 32in
Cargo compartment
Length 60 in 92 in
Width 80.5in 96 in
Height 56 in 52in
Cargo door
Width 48in 92in
Height 48 in 49 in
5 [,® © la_ T
’ﬂ// e® 8
© &)
®
& © | &
© ® ©
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@ ® ® © _
& @
@ @
® ®
Lo f% ok

Figure 2-12. UH-1 tie-down rings
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UH-60 Blackhawk. The tie-down rings in the floor
of the UH-60 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 g’s
aft, 3 g’s vertical, and 8 g’s lateral with troops and
cargo; 2 g’s in the lateral criterion with cargo only.
Table 2-3 shows internal cargo loading specifications.
Figure 2-13 shows the tie-down fittings of a UH-60.

CH-47 Chinook. The CH-47 has 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 g’s
aft, 4 g’s down, 2 g’s up, and 1.5 g’s lateral. Figure
2-14, page 2-18 shows the tie-down fittings of
a CH-47.

Table 2-3. UH-60 internal cargo loading specifications

MAXIMUM MAXIMUM
CAPACITY LB/ SQUARE
SECTION (Ib) SQ FT FEET
Forward cabin 5,460 300 18.2
Centercabin 8,370 300 27.9
Aft cabin 8,370 300 27.9
FORWARD CENTER AFT
CABIN CABIN CABIN
=
& (]
o
& )
STA. STA. STA. STA.
247.0 288 343.0 398.0

Figure 2-13. UH-60 tie-down rings
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Figure 2-14. CH-47 tie-down rings

Loading/Unloading System

The HICHS is a roller system designed for the
CH-47 helicopter (Figure 2-15, page 2-19). This
system expedites the loading and unloading of
463L Air Force pallets and other modularized
cargo. With the HICHS installed, a CH-47 can carry

2-18

three (88- by 108-inch) 463L pallets or 12 (40 by
48-inch) standard warehouse pallets. The height of
all loads is restricted to 54 inches. The HICHS can

be installed by four men in 45 minutes and removed
in 20 minutes.
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Figure 2-15. HICHS installed in a CH-47 helicopter
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Equipment Deployment
and Storage Systems

EDSS are standardized unit deployment/storage
systems capable of strategic and tactical delivery
by both surface and air transport. The QUADCON
is the ground dominant system and the ISU the air
dominant system.

The ISU is a weather resistant box with a 463L pallet
bottom. It is certified for helicopter internal/
external lift, transport on AMC aircraft, and combat
off-load. The two versions of this system are the
ISU-60 (60 inches high) and the ISU-90 (90 inches
high). ISU characteristics are as follows:

* Base — 88- by 108-inches.

» Capacity — 5,000 pounds, internal helicopter lift;
10,000 pounds, airlift or helicopter external lift.

» Usable cubic feet —225 (ISU-60),400 (ISU-90).

* Double doors on both 108-inch sides.

* Adjustable shelves and dividers.

» Two-high stackable.

+ Two-way forkliftable.

* Completely intermodal.

Figure 2-16 shows characteristics of both the
60-inch and 90-inch ISU. The QUADCON is dis-
cussed in Chapter 5 of this manual.

AIR MOBILITY
COMMAND AIRCRAFT

Personnel who prepare load plans must be familiar
with the types and characteristics of available airlift
aircraft. Most significant of these are the C-130,
C-141B, C-5, KC-10, and C-17. All are primarily
transport aircraft. Their cargo compartments can be
configured to accommodate general bulk or
palletized cargo, vehicles, troops, paratroopers, and
cargo rigged for airdrop. All have long-range mission
capability, roller-conveyor systems for using the
463L pallet system, and hydraulically activated
ramp systems for ease in loading and off-loading. The
broad capabilities of these aircraft allow great flex-
ibility in moving troops and equipment. See FM 55-9
for detailed loading guidance and schematics.

ISU-60

CENTER DIVIDER
SHOWN REMOVED

ISU-90

CENTER DIVIDER
SHOWN REMOVED

83.59

1 80.59

Figure 2-16. ISU characteristics
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The C-130E/H series Lockheed aircraft is a high-
winged, four-engine, turbo-prop medium-range as-
sault transport designed for tactical/theater-type
missions. It is the primary aircraft used by Air Mobil-

C-130E/H Hercules

ity Command for tactical missions.

Maximum passengerload: 90

Usableloading space:597 inches
Floor height above ground: 40 inches
Allowable cabinload: 25,000 pounds

The C-130 does not have a separate passenger com-
partment. When using side-facing seats, plan for a
maximum of 29 passengers. The C-130 can carry up
to 90 passengers (80 over water based on life raft
capacity). See Figure 2-17 for C-130 characteristics.

DIMENSIONS PALLETIZED CARGO RESTRICTIONS
Cargo Troop Aircraft Pallet Maximum Maximum
Compartment Door Ramp Position Weight Height
Length 624 inches — 132 inches 1-4 10,355 pounds 96 inches?
Height 108 inches'  72inches — 5 8,500 pounds 96 inches?
Width 23inches 36 inches — 6 4,664 pounds 76 inches

NOTE: C-130E/H aircraft can carry six 463L pallets .

RESTRAINT FACTORS

Forward

Aft

Vertical

Lateral

" Only 106 inches of usable floor space is available when the Dual Rail System is installed.
2 Maximum cargo weight on a single pallet secured with nets stacked above 96 inches (notto exceed 100 inches) shall notexceed

8,000 pounds.

3.0g’s
1.59’s
204g’s
1.59’s

Figure 2-17. Characteristics of C-130E/H aircraft
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C-141 Starlifter

The C-141 series Lockheed aircraft is a high-
swept-wing, turbo-fan-jet airplane designed for
strategic, intertheater-type missions. Like the
C-130, the C-141 does not have a separate passen-
ger compartment. When using side-facing seats,

plan for a maximum of 98 passengers. The C-141
can carry a maximum of 200 passengers (160 over
water based on life raft capacity). See Figure 2-18 for
C-141 characteristics.

Maximum passengerload: 200
Usable loading space: 1,215 inches

Floor height above ground: 50 inches
Allowable cabinload: 50,000 pounds

E u
wr
DIMENSIONS PALLETIZED CARGO RESTRICTIONS
Cargo Troop Aircraft Pallet Maximum Maximum
Compartment Door Ramp Position Weight Height

Length 1,253 inches — 133 inches 1 10,355 pounds 76inches
Height 109inches 72inches — 2-12 10,355 pounds 96 inches'
Width 123 inches 36inches — 13 7,500 pounds 76inches

NOTE: C-141 aircraft can carry thirteen 463L pallets

RESTRAINT FACTORS

Forward
Aft
Vertical
Lateral

exceed 8,000 pounds.

" Maximum cargo weight on a single pallet secured with nets and stacked above 96 inches (notto exceed 100 inches) shall not

3.0g’s
1.59’s
2.0g’s
1.59g’s

Figure 2-18. Characteristics of C-141 aircraft
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C-5 Galaxy

The Lockheed C-5 is a high-winged, long-range,
heavy-lift transport aircraft. It is used for strategic
global, intertheater operations. Its primary function
is to transport cargo that is outsized or overweight
for C-130 or C-141 aircraft. Features unique to the
C-5 include the forward cargo door (visor) and
ramp and the aft cargo door system and ramp.
These features allow drive-on/drive-off loading
and unloading as well as loading and unloading
from either end of the cargo compartment. The
C-5’s kneeling capability also facilitates and expe-
dites these operations by lowering the cargo com-
partment floor by about 10 feet to 3 feet off the
ground. This position lowers cargo ramps for truck
bed and ground loading and reduces ramp angles
for loading and unloading vehicles. The C-5’s floor
does not have treadways. The “floor-bearing
pressure” is the same over the entire floor. As
shown in Figure 2-19, page 2-24, however, the C-5
does have weight restrictions. See Figure 2-19 for
C-5 characteristics.

The C-5A/B can carry up to thirty-six 463L pallets.
The troop compartment is located in the aircraft’s
upper deck. It is self-contained with a galley,
two lavatories, and 73 available passenger seats
(CB at FS 1675). Another 267 airline seats may
be installed on the cargo compartment floor (maxi-
mum combined total of 329 troops including air
crew over water).

Passenger Computation Example Problem:
73 troops at 210 pounds each
73 troops X 210 pounds = 15,330 pounds

Center of balance of troop compartment =
Fuselage Station 1675 (constant)

Weight x Distance = Moment
15,330 x 1675 = 25677750

KC-10AExtender

The KC-10A series aircraft is a swept-wing, wide-
body tri-jet that both air-refuels military aircraft

and airlifts cargo and support personnel. Fuel
tanks are contained in the lower compartments of
the fuselage. Troops, palletized and mixed cargo,
vehicles, and logistics equipment are carried on
the unobstructed upper deck. The KC-10A can carry
up to 69 passengers over water. It accommodates
up to twenty-seven 463L pallets. Normally, a
maximum of 25 pallet positions are authorized.
Besides being equipped to air-refuel military air-
planes requiring either a boom or hose drogue, the
KC-10A may be refueled from another KC-10A
or KC-135 tanker. See Figure 2-20, page 2-25
for KC-10A characteristics.

C-17

The C-17 is a high-winged, long-range, heavy-lift
four-engine turbofan transport aircraft. It is designed
to replace the aging C-141 fleet as airlift workhorse,
combining the best attributes of today’s airlift air-
craft with proven modern technology to support
tomorrow’s battlefields effectively. The C-17 will
provide worldwide airlift of US forces.

The C-17 wingspan is about the same as that of
the C-141, but with twice the payload. It is capable
of delivering the same outsize equipment as the C-5
into small austere airfields previously restricted to
the C-130. Its ability to land on short runways with
payloads up to 172,200 pounds will make possible
the delivery of equipment to forward areas without
intermediate transshipment. The C-17 can airdrop
or LAPES outsize equipment (single items up to
60,000 pounds, total weight up to 110,000 pounds). It
can also provide aeromedical airlift and augment
special operations.

The C-17 accommodates up to eighteen 463L
pallets. Although it does not have a separate
passenger compartment, it has 54 side-facing
seats permanently installed in the cargo compart-
ment. With centerline seats installed on the cargo
floor, the C-17 can carry a maximum of 102
passengers. See Figure 2-21, page 2-26, for
C-17 characteristics.
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Maximum passengerload: Weight Restrictions
- 73 normal contingency * Maximum axle load: 1884 and 1971:
- 267 cargo compartment 20,000 pounds
Usable loading space: 1,726 inches « Maximum tracked vehicle weight:
Floor height above ground: 129,000 pounds
(variable): * Floor limitations: maximum axle
- Aft: 73 to 105 inches weight(s)per40-inchlongitudial area
- Forward: 36 to 70 inches between fuselage stations:
Allowable cabinload: - 517 and 724: 20,000 pounds
- Peacetime-150,000 pounds - 724 and 1,884: 36,000 pounds
- Wartime — 150,000 pounds - 1,884 and 1,971: 20,000 pounds
- Max design ACL — 291,000 pounds

DIMENSIONS PALLETIZED CARGO RESTRICTIONS
Cargo Troop Aircraft Pallet Maximum Maximum
Compartment Door Ramp Position Weight Height
Length 1,736 inches — 116 inches (fwd) 1-2 7,500 pounds 96 inches
155 inches (aft) 3-34 10,355 pounds 96 inches
Height 162 inches 72 inches — 35-36 7,500 pounds 70 inches
Width 228inches 36 inches - NOTE: C-5 aircraft can carry up to thirty-six 463L pallets .

RESTRAINT FACTORS

Forward 3.0g’s
Aft 1.59’s
Vertical 2.04g’s
Lateral 1.59g’s

Figure 2-19. Characteristics of C-5 aircraft
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Maximum passengerload:
- without seat kit: 16
- with seat kit: 75
Usable loading space: 1,058 inches

Floor height above ground: 15 feet 10 inches

Allowable cabin load: Because of the many types of load
configurations (troops, cargo, and fuel) possible, the ACL varies
significantly. Contact your local TALCE to get the ACL for the
load you wish to transport.

//

DIMENSIONS
Cargo Troop Aircraft
Compartment Door Ramp
Length 1,508 inches — —
Height 95 - 131 inches 76inches 102 inches
(variable)
Width 144 inches 42inches 140 inches

Figure 2-20. Characteristics of KC-10A aircraft
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Troop Configuration (102 total seats)

- 54 integral side seats

- 48 center seats

Usable loading space: 1,022 inches

Double-row logistics system: eighteen 463L pallets

Single-row aerial delivery system: eleven 463L pallets

Constant strength flow: no treadways

Tie-down ring capacity: 25,000 pounds

Maximum floor cargo capacity: 172,200 pounds

Maximum takeoff weight: 580,000 pounds

Aeromedical evacuation capacity: 48 litters

LAPES single platform capacity: 60,000 pounds

LAPES multiple platforms capacity: 110,000 pounds

CDS capacity: 40 containers at 2,350 pounds total rigged weight each
Onboard winch system: high-capacity variable-speed

Landing capability: 2,700 feet long runway with maximum payload of
167,000 pounds

" Not to exceed a combined total ramp weight of 40,000 pounds.

/s
4
AMC
L uo [5) [I B
~— | | 2
DIMENSIONS RAMP LIMITATIONS
Cargo Troop Aircraft
Compartment Door Ramp Weight Height
Length 1,056 inches 238 inches — Pallet 10,355 pounds 96 inches
Height 148-162 inches 128 inches 80 inches Vehicle 27,000 pounds 122inches
(variable) per axle
Width 216 inches 216 inches 43 inches

Figure 2-21. Characteristics of C-17 aircraft

2-26




FM 55-15

CIVIL RESERVE
AIRFLEET AIRCRAFT

The Civil Reserve Air Fleet is made up of US civil
air carriers who are committed by contract to provid-
ing operating and support personnel for DOD. The
CRAF program is designed to quickly mobilize our
nation’s airlift resources to meet DOD force projec-
tion requirements. CRAF airlift services are divided
into four operational segments:

» Long-range international-strategic intertheater
operations.

» Short-range international theater operations.

* Domestic CONUS-DOD supply distribution.

» Alaskan-Aerospace Defense Command support.

Capability

The CRAF airlift capability can be activated in three
stages. These stages are as follows:

Stage I. Stage I may be activated by the
USCINCTRANSCOM," to perform airlift
services when the AMC airlift force cannot meet
simultaneously both deployment and other traffic
requirements.

Stage I1. Stage II is an additional airlift expansion
identified for an airlift emergency which does not
warrant national mobilization but may be activated
by authority of the SECDEF."

Stage III. Stage III makes available the total
CRAF airlift capability when required for DOD
operations during major military emergencies
involving US Forces. The SECDEF' issues the
order to activate CRAF stage III only after a na-
tional emergency has been declared by the President
or Congress.

Description

Table 2-4, page 2-28, gives the dimensions and Table
2-5, page 2-29, gives the capabilities for Boeing B747
series aircraft; Tables 2-6, page 2-30, and 2-7, page
2-31, give the same data for the Douglas DC-10 and
Lockheed L-1011 series aircraft; and Tables 2-8,

page 2-32, and 2-9, page 2-33, give like data for
the Douglas DC-8 and Boeing B707 series aircraft.
Figure 2-22, page 2-34, shows profiles of CRAF
aircraft; Figure 2-23, page 2-35, shows profiles of
CRAF pallets.

Boeing B747. The Boeing B747 is a wide-body
aircraft. The cargo-carrying versions have a plan-
ning cargo weight of about 180,000 pounds. The main
deck can hold either 32 to 36 military or 28 commer-
cial pallets. The passenger version carries about
364 passengers (only 237 on the B747SP).

Douglas DC-10 and Lockheed L-1011. The
Douglas DC-10 and Lockheed L-1011 are wide-body
aircraft. The cargo-carrying version of the DC-10
has an average cargo weight of about 120,000
pounds. The main deck can hold either 30 military or
22 commercial pallets. The passenger version of
the DC-10 can carry about 242 passengers. The
L-1011 passenger version has a capacity of 246 to
330 seats.

Douglas DC-8 and Boeing B707. The Douglas
DC-8 and Boeing B707 are narrow-body aircraft.
The DC-8 cargo version has a planning cargo
weight that varies from 52,000 to 82,000 pounds.
The main deck accommodates 14 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
B707, approximately 165 passengers. CRAF air-
craft are neither designed nor intended to carry
litter patients.

NOTE: Unit load plans or request for specific
type aircraft is not necessarily the type of aircraft
you will receive. Type aircraft received is con-
trolled and driven by the total commitment of
tonnage and passengers to be moved and
specificairline type aircraftavailable.

' SECDEF memo indicates USCINCTRANSCOM activates all three stages with approval of the SECDEF.
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Table 2-4. Dimensions of B747 series aircraft

AIRCRAFT DESIGNATION

aircraft.

3 Measured from top of rollers to ceiling.

5 With galley installed in lower lobe.

6 Without galley installed in lower lobe.

4 Use 251 inches for American/United Airlines B747-100.

2 Floor width, 125 inches or 190 inches wall-to-wall; however, all cargo must be on pallets or shoring.

B747SP B747-100/200 B747-100F B747-200C B747-200F
Floor height
Main deck 188-196in 193-201in 193-210in 186-204 in 186-204 in
Lowerdeck 108-122in 109-121in 109-121in 109-121in 109-121in
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 315in 1 504 in 504 in 504 in
504 in ©
Width 125in ? 125in 2 125in 2 125in 2 125in 2
Height 66 in 3 66in 3 66 in 3 66in 3 66 in 3
Lower Lobe (aft)
Length 120 in 251 in *° 240 in 240 in 436 in
436in ©
Width 125in ? 125in 2 125in 2 125 in 2 125 in 2
Height 66 in 3 66in 3 66 in 3 66in 3 66 in 3
DoorSizes
Visor door 104 in w x
98 in h
Main cargo door 122 in w X
120 in h

" Pallets will not be planned for use in lower lobe forward compartment of American/United Airlines B747-100 passenger
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Table 2-5. Capabilities of B747 series aircraft

AIRCRAFT DESIGNATION

B747SP B747-100/200 B747-100F B747-200C B747-200F
Max auth gross weight
Takeoff 670,000Ib 750,000/ 750,0001b 775,0001b 820,0001b
775,0001b
Landing 465,0001b 585,000/ 575,0001b 833,0001b 833,0001b
564,0001b
Operating 326,0001b 375,000/ 327,0001b 367,0001b 349,0001b
369,8201b
Zero fuel 425,0001b 526,000/ 545,0001b 590,0001b 590,0001b
526,5001b
Restraining factors
Forward 1.549’s 1.549’s 1.59’s 1.59’s 1.59’s
Aft 1.549’s 1.549’s 1.59’s 1.59’s 1.59’s
Vertical 2.049g’s 2.049g’s 2.04g’s 2.049’s 2.049g’s
Lateral 1.59g’s 1.59g’s 1.59g’s 1.59g’s 1.59g’s
Passenger capacity 266" 364 2 364" 2
Planning ACL NA NA 89.9 STONs 96.9 STONs?  99.1 STONs
463L pallet capacity NA NA 323 323 323
Max pallet height NA NA 118 in 94 in® 118 in*
94 in®

" Maximum passenger capability will vary according to carrier configuration.

2 Since this is a convertible aircraft, figures are based on cargo or passengerloads.
3 Some aircraft may be configured to a 36-pallet configuration.

4 Side door.

5 Visor door.
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Table 2-6. Dimensions of DC-10 and L-1011 series aircraft

AIRCRAFT DESIGNATION

DC-10-10CF DC-10-30CF DC-10-40 L-1011-100 L-1011-500
Floor height
Main deck 189 in 189 in 189 in 182-1861in 182-1861in
Lowerdeck 103-118in 103-118in 103-118in 105-112in 105-112in
Main deck cargo compartment
Length 1,414 in ' 1,414 in NA NA NA
Width 218in 218in NA NA NA
Height 84-95in 2 84-9in 2 NA NA NA
Lower Lobe (fwd)
Length 491in 3 216in * 491in 3 500in 394 in
254in 8
Width 125in ’ 125in ’ 125in 7 125 in
Height 66in & 66in & 66in 8 64 in 64 in
Lower Lobe (aft)
Length 241.5in 241.5in 241.5in 250 in 190 in
Width 125in * 125in 7 125in * 125in ’ 125in
Height 66in 8 66in 8 66in 8 64 in 64 in
Lower lobe (aft, bulk compartment)
Length 179 in 179 in ° 179 in ° 167 in 167 in
Width 125in 10 125in 10 125in 10 125 in 125 in
Height 66in 10 66in 10 66 in 1° 64 in 64 in 1°
DoorSizes
Main cargo door 140 in w X
102 in h
Forward and center door  70in w x
66 in h
Aft door 44 in w x
48 in h

' Length from FS 523 to 1937. A barrier netis located at

FS 495. Usable cargo space is based on pallet
surface.

2 Max heightof84 inches at pallet positions 1 and 15;
88 inches at positions 2 through 14; 95 inches at the
forward half of the cargo door.

3 Length from FS 604.5to FS 1095.5. 10

4 Length from FS 879.5to FS 1095.5.

5 Without galley installed in lower lobe.

With galley installed in lower lobe.
Wall-to-walldistance is 164 inches.
Measured from top ofrollers to ceiling.

Aircraft with an extended aft cargo compartment will
have a 126-inch aftbulk cargo area and a cargo door
30inches wide by 36 inches high.

Dimension decrease toward aft of cargo compartment.

© o N O
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Table 2-7. Capabilities of DC-10 and L-1011 series aircraft

AIRCRAFT DESIGNATION

DC-10-10CF DC-10-30CF DC-10-40 L-1011-100 L-1011-500

Max auth gross weight

Takeoff 440,0001b 572,0001b 570,0001b 466,0001b 510,0001b

Landing 363,5001b 424,0001b 403,0001b 368,0001b 368,0001b

Operating 247,0001b 237,5911b 367,8001b 246,0001b 245,0001b

Zero fuel 335,0001b 401,0001b 368,0001b 320,0001b 330,0001b
Optimum load CG

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

Forward 1.59g’s 1.5¢g’s 1.59g’s 1.59g’s 1.59g’s

Aft 1.59g’s 1.5¢g’s 1.59g’s 1.59g’s 1.59g’s

Vertical 2.049’s 2.049’s 2.049’s 2.049’s 2.049’s

Lateral 1.59g’s 1.5¢g’s 1.59g’s 1.59g’s 1.59g’s
Passenger capacity 242" 242" 242 273 238
Planning ACL 55.2 STONs' 75 STONs' NA NA NA
463L pallet capacity 30 30 NA NA NA
Max pallet height 78-82in 78-82in NA NA NA

" Figures on CFs are for ACLs or passengers, depending on the mode of aircraft use.
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Table 2-8. Dimensions of DC-8 and B707 series aircraft

AIRCRAFT DESIGNATION

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

Floor height
Main deck 126-135in  126-135in 128-132in 126-130in 126-131in 119-126in
Lowerdeck 68-92in 68-97 in 75-98 in 73-100in 76-98 in 54-63 in

Main deck cargo compartment

Length 1,176in ' 1,176in ' 1,622in?2  1,265in 3 1,622in 2 1,176in *
Width 127.2in 127.2in 127.2in 127.2in 127.2in 126 in
Height 86 in ° 86 in ° 86in ° 86in ° 86in ° 87in ©

Lowerlobe (fwd)

Length 330in 7 330in 7 437 in 370in 437 in 298 in
Width 100 in 100 in 100 in 100 in 100 in
Height 51in 8 51in 8 51in 8 51in 8 51in 8 54in °
Door size
Main cargo door 140 in w X 134 in w X
85in h 91in h

T Length from FS 302 to FS 1478.

2 Length from FS 62 to FS 1684.

3 Length from FS 262 to FS 1527.

4 Length from FS 242 to FS 1418.

Measured from floor to ceiling.

Measured on centerline to ceiling.

Measurement for entire forward cargo compartment.
Lowest pointin cargo compartmentto ceiling.

Height of aft cargo compartment 54.5 in for the first 80 in, then tapering down.
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AIRCRAFT DESIGNATION
DC-8-33F DC-8-50CF DC-8-61CF DC-8-62F DC-8-63F/CF B707-300C/F
Max auth gross weight
Takeoff 315,0001b 315,0001b 325,0001b 350,0001b 355,0001b 336,600/
333,1001b
Landing 207,0001b 240,0001b 250,0001b 250,0001b 275,0001b 247,000/
247,0001b
Operating 128,0001b 131,6001b 147,506 b 140,0001b 147,000 1b 355,000/
132,174 1b
Zero fuel 192,1401b 224,0001b 234,0001b 230,0001b 261,0001b 230,000/
230,0001b
Optimum load CG
at fuselage
station 860.0 860.0 828.0- 836.1- 833.9- 838.3-
889.0 883.8 883.8 843.7
Restraining factors
Forward 1.59g’s 1.59g’s 1.5¢g’s 1.59g’s 1.59g’s 1.59g’s
Aft 1.59g’s 1.5g’s 1.59g’s 1.59g’s 1.59g’s 1.59g’s
Vertical 2.049g’s 2.049’s 2.049g’s 2.049’s 2.049’s 2.04g’s
Lateral 1.59g’s 1.5g’s 1.59g’s 1.59g’s 1.59g’s 1.59g’s
Passenger
capacity 2 165" 219" 170" 2191 165
Planning
ACL 26.0STONs 29.9 STONs' 47.3 STONs' 32.1 STONs' 41.4 STONs' 29.9 STONs'
463L pallet
capacity 13 13 18 14 18 13
Max pallet
height
(ininches) 62-802 62-802 62-802 62-802 62-802 74-802
" Figures on CF are for ACLs or passengers, depending on mode of aircraft use.
2 Foractual maximum height, see CRAF pallet profiles (Figure 2-23); a general planning height of 76 inches can be used.
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BOEING: B747

LOCKHEED: L-1011

DOUGLAS: DC-8

—

] ole

BOEING: B707

Figure 2-22. CRAF aircraft profiles
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NOTES: 1. Pallet profiles are show for left side of aircraft. Right side pallets will be a mirror image

2. Alldimensions are givenininches.

DC-8 MAIN DECK

POSITION: DC-8 MAIN DECK POSITION:
DC-8-33F/50F/CF 1 THRU 11 DC-8-33F/50F/CF 12
DC-8-62CF 1 THRU 12 DC-8-62CF 13
DC-8-61/63CF 1 THRU 16 DC-8-61/63CF 17

18 24 19
°l Ler 24 10, 20
| 43 | | I 60 I | I | I
T i 815 I T
79.5

68 755
62 —|_ 67 64 —|_ 67
| | | i

I | RIGHT I | RIGHT
| 104 | SIDE | 104 | SIDE
DC-8 MAIN DECK POSITION: DC-10 POSITIONS 1, 13, 14
DC-8-33F/50F/CF 13
DC-8-62CF 14
DC-8-61/63CF 18
16 16
TR B
755 T 82 T
60 67
| 84 | '

| 84

DC-10 POSITIONS 2 THROUGH 12
I

DC-10 POSITION 15

|
| 75 I |— 64.8 —|
40
T a2
' 104 | ' 84 |
[ | [ [
LOADED LENGTHWISE 104”.

Figure 2-23. CRAF pallet profiles (measurement of pallet surface)
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AISL
SID

i 104 i

mm

B707/F A POSITIONS 1 THRU 12 B707/F B POSITION 13
18 24 19
il [ 5 I 16 16
43 r |
/| [ | 52 |
Tl T
68 79 75
62 1 e 60
| i |
AISLE | 104 | AISLE 84 |
SIDE SIDE
B707/F C POSITIONS 1 THRU 12 B747-100F/200C/200F
(ALL MAIN DECK POSITIONS)
23 21 22
1 I 38 I 1 I -1

104

PALLETS CAN BE LOADED LENGTHWISE (104”) OR
CROSSWISE (84").

Figure 2-23. CRAF pallet profiles (measurement of pallet surface) (continued)

CHARACTERISTICSOF
STANDARD ARMY AIRCRAFT

Tables 2-10 through 2-16, pages 2-37 through
2-44, give data on standard Army aircraft. Tables
2-10 and 2-11, pages 2-37 and 2-39, give capabilities
and dimensions for fixed-wing aircraft. Tables 2-12
and 2-13, pages 2-41 and 2-42, give the same

2-36

data for rotary-wing aircraft. Tables 2-14
through 2-16, pages 2-43 through 2-44, list speed
and range factors, preparation times, and sortie
capacities. Figure 2-24, page 2-44, shows profiles
of Army aircraft.
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Table 2-10. Dimensions of Army fixed-wing aircraft
(U-1A, U-10A, and T-41B not included due to their low density)
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Table 2-10. Dimensions of Army fixed-wing aircraft
(U-1A, U-10A, and T-41B not included due to their low density) (continued)
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Table 2-11. Capabilities of Army fixed-wing aircraft
(U-1A, U-10A, and T-41B not included due to their low density)
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Table 2-11. Capabilities of Army fixed-wing aircraft

(U-1A, U-10A, and T-41B not included due to their low density) (continued)
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Table 2-12. Dimensions of Army rotary-wing aircraft

UNIT CH-47D UH-1C/M UH-1D/H/V UH-60
Fuselage length’ ft-in 51°0” 42'7" 407" 50'7.5”
Blades
Length unfolded ft-in 99°0” 52’10” 571 64’10”
Length folded ft-in 51°0” NA NA 40'4”
Width folded ft-in 12’5” NA 8’7" 9'8.1”
Tread width ft-in 11117 8'7” 8’7" 9'8.1”
Extreme height ft-in 24’5” 12'8” 14°6” 17'6”
Rotor diameter
Main or fwd ft-in 60°0” 44°0” 480" 44°0”
Tail or rear ft in 60°0” 8'6” 8’6" 11°0”
Wing span ft-in NA NA NA NA
Cargo door
Width x height in 90 x 78 48 x 48 74 x 48 68 x 54
Location vs fuselage (left/right rear left and left and left and
front/rear right right right
Cargo floor
Hgt from ground in NA 22.5” 22.5” 31.2”
Usable length in NA 39” 39” 360"
Usable width in NA 50” 50” 90”
Unobstructed hgt in NA 50” 50” 78”
Max cargo space cu ft NA 20 20 1,474
" Dimensions from nose to end of tail.
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Table 2-13. Capabilities of Army rotary-wing aircraft

UNIT OH58C CH47D
Normal crew per acfts 1+ (obs) 4
Passengercap
Troop seats ea 4 33
Normal cap ea 4 33
Total w/crew ea 4 37
Litters/ambt ea 2 24
Operationalcap’
Max auth gross wt Ib 3,200 50,000
Basic wt Ib 1,898 22,499
Usefulload Ib 1,302 27,501
Normal payload Ib 8372 20,206
Fuel cap?® Ib/gal 465/71.5 6,695/1,030
Fuel usage3 Ib/gal 175/27 2,600/400
Normal cruise speed knots 120 145
Endurance at cruise hrs + min 3+ 00 2+ 30
(+30 min reserve)
Fuel grade octane JP4 JP4
External cargo
Max auth load* Ib NA 28,000
Rescue hoistcap Ib NA 600
Cargo winch cap Ib NA 3,000
Weapons type® NA M24

Alldata computed at standard conditions at sea level, but subject to change with developmental testing. Detailed weight
computations and characteristics taken from current 55-series TMs.

Does not meet 200 NM range requirement of normal mission definition.
3 JP4 was computed on 6.5 Ib/gal.
The maximum load the aircraft can lift.

Type of weapons the aircraftcan carry.
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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-1S 130 338
CH-47B 114 1,090
CH-47C 111 1,226
CH-47D 136 1,070
CH-54B 100 226
OH-6A 102 330
OH-58 102 260
UH-IC/M 92 300
UH-IH/V 111 276
EH-1H/X 111 276
UH-60A 143 960
C-12A 222 1,177
U-8F 127 1,220
U-21A 180 1,249
OoV-1C 200 1,081 3

1 Source is FM 101-20; factors are for ferry mission configuration.

2 True airspeed under no-wind conditions.

3 With two 150-gallon external fuel tanks.

Table 2-15. Aircraft preparation times and sortie capacities for airlift L

DISASSEMBLY TIME REASSEMBLY TIME
PER AIRCRAFT PER AIRCRAFT
TYPE AF AIRLIFTED
AIRCRAFT AIRCRAFT Elapsed Elapsed AIRCRAFT
LOADED REQUIRED Man-Hours Hours Man-Hours Hours PER SORTIE
AH-LG C-5 8 2 12 3 12
AH-I1S2 C-5 8 2 12 2 6
CH-47 C-5 174 32 225 36 3
CH-54 C-5 180 16 225 36 3
OH-6A C-5 6 3 6 3 26
C-141A 6 3 6 3 6
C-130 6 3 6 3 3
OH-58 C-5 1.5 0.5 2 1 13
C-141A 7.5 1.5 10 3 4
UH-IC/D/H/IM/IV C-5 12 3 18 5 8
EH-IH/X C-5 12 3 18 5 8
UH-60A3 C-5 9 1.5 9 1.5 6
C-141A 9 1.5 9 1.5 2
UX-8/RU-8 C-5 16 4 32 8 4
uU-21 C-5 16 4 32 8 4
OV-IB/C/D C-5 305 38 750 94 3
1 Data take n from FM 10 1-20 for minimum disassembly required for air shipment.
2 AH-IS Cobras are usually shipped with stub wings on due to excessive reassembly time and boresighting of the TOW system.
3 UH-60A data taken from TM 55-1520-237-23-4.
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Table 2-16. Aircraft preparation times and barge capacities for sealift !

AIRLIFTED AIRCRAFT

AIRCRAFT CREW ELAPSED SEABEE LASH
TYPE MAN-HOURS SIZE HOURS Barge Lighter
AH-1G3 6.0 3 2.0 144 8
AH-18 6.0 3 2.0 6 5
CH-473 18.0 6 3.0 Note 4 —
OH-6A5 6.0 3 2.0 27 15
OH-583 4.0 3 1.5 14 8
UH-1 5.0 3 2.0 94 6
UH-B0A8 9.0 6 1.5 6 4
U-2IA7 16.0 4 4.0 4 —

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

2 TM 55-1520-400-14.

3 MTMC Report 74-19.

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

5 Estimated by MTMCTEA from TM 55-1520-214-5 and FM 101-20.

& Estimate 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.

Figure 2-24. Profiles of Army aircraft
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Section IV
RESTRAINT CRITERIA

DETERMINING THE
CENTER OF GRAVITY

To determine the CG location 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 pounds-inches; for example,
2 pounds (weight) X 10 inches (arm) = 20
pounds-inches (moment).

The procedures for computing the center of gravity
of a loaded aircraft are as follows:

* Calculate for moment. Weight times are =
moment.

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

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

* Add all the weights and enter the total.

* 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 part of it must be relocated
and the aircraft balance 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 passen-
gers (1,800 pounds). All trucks are positioned facing
the rear of the aircraft with the CG oftruck 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.

* 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 915 = 247,965,000
13,700 x 630 = 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 moment _ 287,314,000 _
Total weight 313000 123 0913

Station 915 is the CG of the loaded aircraft. The CG
limits safe for 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 forward,
rearward, lateral, and vertical movement during
takeoff, flight, and landing. To determine the num-
ber 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 fittings, and angles of tie to
be used.

Restraint Factors

Restraint factors vary for different aircraft. They are
influenced by acceleration during takeoff, stability
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during flight, deceleration during landing, and the
type of landing field (improved or unimproved) for
which the aircraft is designed.

Tie-Downs

The effective holding strength of a device (or fitting)
is determined by the rated strength of the item
and manner in which it is employed. Anchor all
tie-downs to a tie-down fitting. The fitting must be
as strong as the tie-down. 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. Figure 2-25, page 2-47, shows a typical
tie-down correct pull-off.

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

WT = Weight of cargo

R(g’s) = Restraint required (g’s)

RSD = Ratedstrength of device

% of = Percent of angle of tie-down

FTBR = Force to be restrained

EHSD = Effective holding strength of device

WT x R(g’s) _ FTBR _ Total number of
RSD x %of =~ EHSD ~ devices required

Example:
WT = 1,000 pounds
R(g’s) = 4
RSD = 5,000 pounds
%of = 749
FTBR = 4,000 pounds
EHSD = 3,745
1,000 x 4 _ 4,000

5,000 x 749 3,745 - 2 devices
The weight of the cargo times the restraint force of
g’s equals the force to be restrained. The rated
strength of the tie-down devices times the percent of
angle of tie equals the effective holding strength of
the tie-down. Use tie-down devices in pairs. 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 cargo’s weight is not marked on a particular
item, refer to TB 55-46-1 for its weight and
dimensions. The g forces for each direction are
found in the applicable aircraft -10 manual. The rated
strength of each device is given in Chapter 3 of
this manual.

Angle. The percentage of the angle of tie-down
is in relation to where the load is tied in the air-
craft. See Figures 2-26 and 2-27, page 2-47, for
examples of where to figure the angles. For a 30/30
angle of tie, measure from B to C (Figure 2-26) 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.

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 lateral. Tie-downs secured at a
45-degree angle to the cargo floor and in line with
the expected thrust will hold approximately
70 percent of their rated strength against forward,
aft, or vertical movements. Tie-downs secured
in this manner will hold against movement in two
directions. Tie-downs secured at a 45-degree
angle to the longitudinal axis of the aircraft prevent
cargo movement in three directions: forward
(or aft), vertical, and lateral.

These tie-downs will hold about 50 percent of
their rated strength against forward (or aft) and
lateral movements and 70 percent of their rated
strength against vertical movements. To calculate
the percentage of angle of tie-down, see Figure 2-28,
page 2-48.

Angles across the top are those formed between the
tie-down device and the cabin floor. Angles down the
side are those formed between the tie-down devices
and the longitudinal axis of the aircraft. Vertical
restraint is related only to the angle between the tie-
down device and the cabin floor. The lateral angle
has no bearing on it. The unshaded area indicates
the “best compromise” position.
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LONGITUDINAL
(FORWARD [OR AFT])

VERTICAL
(UP)

D € AN LATERAL
N (SIDE)

Figure 2-25. Correct pull-off

Figure 2-26. Longitudinal angle of tie-down

DESIRABLE CONE OF
ACTION 30°

45° TO 90° |

Figure 2-27. Vertical angle of tie-down
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5° 10° 15° 20° 25° | 30° 35° 40° 45° | 50° 55° 60° 65° 70° 75° 80°
VERTI- | 87 174 [ 2569 [ 342 [ 423 | 50.0 | 574 [ 643 | 70.7 | 76.6 [ 819 | 86.6 [ 90.6 [ 939 | 96.6 | 98.5

CAL
) LONG | 99.2 | 981 | 96.2 | 936 | 90.2 | 863 | 816 | 76.3 | 704 | 64.0 | 57.2 | 498 | 421 | 341 | 2568 | 17.3
° LAT 87| 86 8.4 8.2 7.9 7.5 71 6.7 6.2 5.6 4.9 4.4 3.7 2.9 23 1.5
N LONG | 981 [ 970 [ 952 | 926 | 89.2 | 853 | 80.7 | 755 | 69.9 | 63.3 [ 56.5 | 49.3 | 41.7 | 33.7 | 255 [ 171
10 LAT 173 | 171 | 168 | 166 | 158 | 1561 | 143 | 133 | 123 | 11.2 9.9 8.7 74 5.9 4.5 3.0
) LONG | 96.2 | 952 | 933 | 908 | 875 | 83.7 | 791 | 739 | 683 | 62.1 | 554 | 483 | 409 | 33.0 | 25.0 | 16.8
1 LAT 258 | 255 | 25.0 | 243 | 235 (224 (212 | 198 | 183 | 16.7 | 149 | 129 [ 109 8.9 6.7 | 45
N LONG | 936 [ 926 [ 908 | 884 | 852 | 814 | 769 | 720 | 66,5 | 60.4 | 539 | 470 | 398 | 321 | 243 | 166
20 LAT 341|337 | 33.0 | 321 | 309 [ 296 | 28.0 | 262 | 242 | 219 | 196 | 171 | 145 | 11.7 8.9 5.9
) LONG | 90.2 | 89.2 | 875 | 852 | 821 | 785 | 742 | 694 | 641 | 583 | 520 | 453 | 38.3 | 30.9 | 235 | 158
2 LAT 421 | 417 | 409 | 398 | 383 | 366 | 346 | 324 | 299 | 272 | 243 | 212 | 179 | 145 | 109 74
N LONG | 86.3 [ 853 [ 83.7 | 814 | 785 | 749 | 709 | 663 | 61.2 | 557 [ 49.7 | 433 | 36.6 | 29.6 | 224 | 151
% LAT 498 | 49.3 | 483 | 47.0 | 453 | 433 | 409 | 383 | 354 | 322 | 28.7 | 250 | 21.2 | 171 | 129 8.7
) LONG | 816 | 80.7 | 791 | 769 | 742 | 709 | 67.1 | 62.7 | 57.9 | 52.7 | 470 | 409 | 346 | 28.0 | 21.2 | 143
% LAT 572 | 56.5 | 554 | 539 | 52.0 [ 49.7 | 47.0 | 439 | 406 | 369 | 329 | 287 | 243 | 19.6 | 14.9 9.9
N LONG | 763 [ 755 [ 739 | 72.0 | 694 | 66.3 | 62.7 | 58.7 | 54.2 | 493 | 439 | 383 | 324 | 26.2 | 198 | 133
. LAT 64.0 | 63.3 | 62.1 | 60.4 | 58.3 [ 55.7 | 52.7 | 49.3 | 455 | 413 | 369 | 322 | 272 | 219 [ 16.7 | 11.2
) LONG | 704 | 696 | 683 | 665 | 641 | 61.2 | 579 | 542 | 499 | 455 | 406 | 354 | 299 | 242 | 183 | 123
% LAT 704 | 696 | 683 | 665 | 641 [ 612 | 579 | 542 | 499 | 455 | 406 | 354 | 299 | 242 | 183 | 123
N LONG | 640 | 633 | 621 | 604 | 583 | 55.7 | 52.7 | 493 | 455 | 413 | 369 | 322 | 272 | 219 | 16.7 | 112
% LAT 76.3 | 755 | 739 | 720 | 694 [ 66.3 | 62.7 | 58.7 | 54.2 | 493 | 439 | 383 | 324 | 26.2 | 19.8 | 13.3
) LONG | 57.2 | 56.5 | 554 | 53.9 | 52.0 | 49.7 | 47.0 | 439 | 406 | 36.9 | 329 | 28.7 | 243 | 196 | 149 9.9
% LAT 816 | 807 | 791 | 769 | 742 (709 | 671 | 627 | 579 | 527 | 470 | 409 | 346 | 280 | 21.2 | 143
N LONG | 498 | 49.3 | 483 | 47.0 | 453 | 433 | 409 | 383 | 354 | 322 | 28.7 | 250 | 21.2 | 171 | 129 8.7
% LAT 86.3 | 8563 | 83.7 [ 814 | 785 (749 [ 709 | 66.3 | 61.2 | 55.7 | 49.7 | 43.3 [ 36.6 | 29.6 | 22.4 [ 15.1
) LONG | 421 | 41.7 | 409 | 398 | 383 | 366 | 346 | 324 | 299 | 272 | 243 | 212 | 179 | 145 | 109 74
% LAT 90.2 | 89.2 | 875 | 852 | 821 (785 | 742 | 694 | 641 | 583 | 520 | 453 | 383 | 309 | 23.5 | 158
N LONG | 34.1 | 33.7 | 330 | 321 | 309 | 296 | 280 | 262 | 242 | 219 | 196 | 171 | 145 | 11.7 8.9 5.9
7 LAT 93.6 | 926 | 90.8 | 884 | 852 [ 814 | 769 | 720 | 66.5 | 60.4 | 53.9 | 47.0 | 39.8 | 321 | 243 | 166
) LONG | 258 | 255 | 25.0 | 243 | 235 | 224 | 212 | 198 | 183 | 16.7 | 149 | 129 | 109 8.9 6.7 | 45
& LAT 96.2 | 952 | 933 [ 908 | 875 (837 | 791 | 739 | 683 | 621 | 554 | 483 | 409 | 33.0 | 25.0 | 16.8
i LONG | 173 | 171 | 168 | 166 | 158 | 151 | 143 | 133 | 123 | 11.2 9.9 8.7 74 5.9 4.5 3.0
% LAT 98.1 | 970 | 952 | 926 | 89.2 [ 853 [ 80.7 | 755 | 69.6 | 63.3 | 56.5 | 49.3 | 41.7 | 33.7 | 26,5 [ 17.1
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Section V
AIRDROP

DELIVERY OPERATIONS

Airdrop is a method of delivering supplies and equip-
ment from an aircraft to ground elements. As a rule,
airdrop is a joint effort between Army and Air Force
elements. Air Force aircraft transport items to the
target area and airdrop them. Both Air Force and
Army personnel support operations 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,
airborne or air assault divisions have organic equip-
ment support elements. Armored, infantry, mecha-
nized divisions, and separate brigades require support
from corps or theater air delivery units.

Advantages

There are many advantages to airdrop delivery. Sup-
plies and equipment can be delivered directly to units,
to otherwise unreachable areas, behind enemy lines,
or to special operations units. Airdrop takes less
handling and shipping time and reduces exposure of
the aircraft to enemy fire. Also, items programmed
for emergencies can be prerigged and stored.

Airdrop reduces the need for forward airfields or LZs,
congestion during airfield off-loading, and MHE
requirements. Airdrop increases aircraft availability
and allows greater dispersion of forces.

Disadvantages

Disadvantages to the airdrop method of delivery
include the need for specially trained personnel and
appropriate airlift aircraft. Each aircraft’s capacity
and range determine the amount of cargo and num-
ber of personnel an aircraft can deliver. Other factors
affect the performance of the aircraft, including bad
weather and high wind. Helicopters are vulnerable to

enemy aircraft and ground fire. Drop zones must
be secured to keep items from falling into enemy
hands. They require special preparation for
LAPES. Also, the bulkiness and weight of equipment
rigged for airdrop affect how much an aircraft can
carry. Lastly, there is the possibility of loss or damage
to equipment.

TYPESOF AIRDROP

Four types of airdrop are used: freedrop, high-
velocity, low-velocity, and halo. Factors considered
in selecting the appropriate method include threat,
type of material to be airdropped, and circumstances
of the operation.

Freedrop

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

High-Velocity

Ring-slot cargo, cargo-extraction, and pilot para-
chutes are used to stabilize loads for high-velocity
airdrop. During the decent, the parachute has enough
drag to hold the load upright 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,
ammunition, and other such items may be high-
velocity air-dropped.

Low-Velocity

Cargo parachutes are used for low-velocity airdrop.
Items are rigged on an airdrop platform or in an
airdrop container. Energy-dissipating material is
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put beneath the load to ease the shock of the load
hitting 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 air-dropped.

Halo

The halo is used to air-drop supplies and equipment 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. A cargo parachute then opens to allow a
low-velocity landing.

RELEASE METHODS

Loads to be air-dropped may be released by either
the extraction, door load, or gravity method.

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 para-
troop door.

Gravity

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

LOWALTITUDE
PARACHUTE EXTRACTION SYSTEM

LAPES is a method of delivery that uses ring-slotted
extraction parachutes to extract palletized loads from
low-flying airlift aircraft. It is used to air-drop
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 extraction parachutes,
which also help slow the platform and load as it
slides across the DZ. An airfield or DZ may require
special preparation for a LAPES delivery. Vehicles,
artillery, ammunition, supplies, equipment, and water
may be delivered by LAPES. See Table 2-17 for
weight limitations.

Concept of Employment

The LAPES may be the preferred method of deliver-
ing supplies or equipment under the conditions
specified in this section.

Adverse weather conditions. LAPES should be
used when surface or altitude winds exceed drop
limitations or ceilings are low and preclude airdrop of
equipment in visual meteorological conditions.

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

*SUSPENDED WEIGHT
IN POUNDS
PARACHUTE Minimum Maximum
G-11A 2,270 4,250
G-11B 2,270 5,000
G-12C 501 2,200
G-12D 501 2,200
G-12E 501 2,200
G-13 200 500
T-7A 100 500
CONTAINER MAXIMUM WEIGHT
(16)
A-7TA 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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Surface conditions. LAPES should be used in
restricted terrain where accuracy is required be-
cause of cliffs, mountains, ravines, or other ob-
stacles or when an airfield or assault LZ has
been cratered and adequate repair equipment is
not available.

Tactical conditions. LAPES should be used
when enemy air defense capabilities pose an
unacceptable threat to aircraft at normal drop alti-
tudes. Other instances where the use of LAPES
may be advisable include:

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

* When reduced aircraft radar signature is re-
quired.

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

Extraction Zone

Selecting the proper site for an EZ depends on a
number of conditions. To ensure safe operation,
use specific standards in physically locating and
marking an EZ. AMCR 3-3 describes appropriate
criteria.

GROUND-AIR
EMERGENCY SYMBOLS

The symbols shown in Figure 2-29 can be made
with strips of fabric or parachute, pieces of wood or
stone, or by tracking in the snow. To be clearly
visible from the air, the symbols should be 8 feet or
more in length and 10 feet apart. They should also
contrast significantly with the background.

1. Require doctor |
2. Require medical supplies | |
3. Unabletoproceed

4. Require food and water

6. Require map and compass

7. Require signal lamp with battery and
radio

X
5. Require firearms and ammunition “V

|

I

K

8. Indicate direction to proceed

9. Am proceeding this direction T

Messagereceived and understood {

Message notunderstood {

GROUND SIGNALS

ACKNOWLEDGEMENT BY AIRCRAFT

1. Rocking from side to side
2. Greenflashes from signallamp

1. Aircraft will make complete right-hand circuit
2. Redflashes from signallamp

10. Will attempt takeoff

11. Aircraft seriously damaged

12. Probably safe to land here
13. Require fuel and oil

14. All well

15. No

16. Yes

17. Notunderstood

i'.=-<Z.CI-DDG

18. Require engineer

Figure 2-29. Ground-air emergency symbols

2-51




FM 55-15

CHAPTER 3
MOTORTRANSPORT

Motor transport is the backbone of the Army’s support and sustainment structure,
providing mobility on and off the battlefield. Trucks transport personnel, munitions,
replacement combat vehicles, petroleum products, critical supply items, and combat
casualties. This chapter addresses organizational and operational aspects of the motor
transport unit and provides information needed in planning successful operations.

-

\&

Section |
ORGANIZATION AND OPERATIONS

UNIT ADMINISTRATION

Appendix A contains a breakdown of Army motor
transport units according to TOE, mission, assign-
ment, and capability. Figure 3-1 is a sample SOP
format for motor transport movements within divi-
sions, logistic commands, and higher echelons. See

Figure 3-2, page 3-2, for a sample SOP format
for motor transport service. To furnish routine vehicle
commitments to subordinate units, use a locally
reproduced format. See Figure 3-3, page 3-3, for a
sample vehicle commitment work sheet.

outsize vehicles.

personnel; instructions to be furnished.

Classification
STANDING OPERATING PROCEDURE

1. GENERAL. Policies and factors involved in movements.

a. Highway regulation. Purpose, application/scope, responsibilities, methods and procedures.
b. Convoy clearance. Minimum vehicle requirements; convoy symbols; procedures; format for request-
ing and furnishing clearance; routing; halts; convoy composition; restrictions on tracked, overweight, or

c. Highway regulation points. Purpose, basis for, responsibilities and procedures, required records.
d. Traffic control. Responsibilities, relationship to highway regulation, coordination with provost marshal.
e. Return loads. Policies, methods, and procedures for securing and reporting.

f. Convoy commanders. Appointment, responsibilities, and functions; relationships with transportation

g. Halts. Types; policies, procedures, and responsibilities; area policing.
h. Security. Responsibilities; defensive measures.
i. Records and reports. Responsibilities, methods, required reports.

Figure 3-1. Sample format for motor transport movements SOP
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j. Communications. Responsibilities, means of communication.
k. Environment. Protection, spill prevention, transporting HAZMAT.
2. SUPPLY MOVEMENTS
a. Releases. When required, methods of obtaining, formats, dissemination, actions required.
b. Diversions and reconsignments. Authority, request procedures.
c. Records and reports. Types of required records and reports.

Classification

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

Classification

STANDING OPERATING PROCEDURE

1. GENERAL. Policies for control, operation, and maintenance of facilities equipment, and installation;
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, including respon-
sibilities, procedures, facilities, and inspection practices.

5. PLANNING. Troop and equipment requirements, capability estimates, communication procedure and
requirements, rehabilitation requirements.

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

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

8. SUPPLY. Responsibilities for supplies, authorized levels, requisitioning procedures, accounting
methods, disposal of excesses.

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

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

11. ENVIRONMENT. Responsibilities and procedures for safeguarding water, vegetation, and wildlife. Spill
prevention procedures.

12. RECORDS AND REPORTS. Responsibilities for operational and personnel status reports, technical
reports, and miscellaneous records/reports.

13. TRAINING. Responsibilities for unit and technical training.

Classification

Figure 3-2. Sample format for motor transport service SOP
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20th Transportation Battalion (Truck)
AE APO 00000
Date =L :&A'QS
Subject: Vehicle Commitment
To: P00 K% _Fiows Cn. 77w (Cpel
CommitmentNo —2=7%F
1. Vehicles w/drivers: _Z= /27 .¥§ ~
Report to: _ 22mpas Eaarn
Location: L2e&¢, Aldtevideas -F
Time: — &3¢ Date: __ 25 wfae'96
Totransport: _ 77 Edka cfias Addrme
Destination: &6, Kactureps X -
_A&!L“m-- A
5 Remarks: % Adaiw. Lrkel _dediedontes
pagfereting
= W
(Signature)
PWapem B
(Rank & Title)
Figure 3-3. Sample vehicle commitment work sheet
Convoy Briefing
The commander briefs all convoy members before the Mission:
convoy departs on its mission. A number of topics * Type of cargo.
should be addressed in an effective briefing. With * Origin.
adjustments to local conditions, this briefing should » Destination.
include the following information. Execution:
Situation: * General organization.
* Enemy forces. » Time schedule.
* Friendly forces. * Routes.
* Support units. * Convoyspeed.
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» Catch-up speed.

» Vehicledistance.

* Emergency measures (for accidents, break-
downs, and separation from convoy).

* Action of convoy and security personnel if
ambushed.

* Medical support.

Administration and logistics:

* Personnel control.

* Billeting.

* Messing.

» Refueling and servicing of vehicles, comply-
ing with spill prevention guidelines.

Command and signal:

» Convoy commander’s location.

* Assistant convoy commander designation (suc-
cession of command).

* Action of security forces commander.

» Serial commanders’ responsibilities.

* Arm and hand signals.

* Other prearranged signals.

* Radio frequencies and call signs (for control
personnel, security force commanders, fire support
elements, reserve security elements, medical
evacuation support).

Safety:

» Hazards of route.

* Weather conditions.

* Defensive driving.

Environmental Protection:
* Spill prevention.
* Transporting HAZMAT.

Convoy Commander’s Checklist

Before departing, convoy commanders should re-
view the following questions to ensure that
arrangements are complete:

* Where is the SP? The RP?

* What route is to be used?

* Has reconnaissance been made? Condition of
route determined?

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

* Are critical pointsknownand listed onstrip maps?

* What is the size of serials?

* 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?

* Has provision been made for refueling?

* Has a suitable operations area been selected?

* Have suitable rest- and mess-halt areas
been selected?

* Is road movement table needed? Prepared?
Submitted?

* Have convoy clearances been obtained?
What date?

+ Isescortrequired? Has it been requested?

* Are spare trucks available for emergencies?

» Are vehicles fully serviced and ready for
loading?

» Is load properly blocked and braced, neat,
and balanced?

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

* [s convoy marked front and rear of each
march unit? With convoy number when required?
Is each vehicle marked? Are convoy flags on
the vehicles?

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

* Are blackout lights functioning?

» Have maintenance services been alerted?

» I[smaintenance truck in rear? Are medics in rear?
Is there a loan for casualties?

» Are all interested parties advised of ETA?

» [s officer at rear of convoy ready to take
necessary corrective action, such as investigating
accidents and unusual incidents and changing
loads?

* Who is the trail officer?

* Is there a truck load plan? Who is respon-
sible?

* Is there a truck unload plan? Who is respon-
sible? Do they have the necessary equipment?

* s there a plan for feeding personnel?

* Have times been established for loading
trucks?
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» 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?

» Is there a carefully conceived plan known to
all convoy personnel that can be used in case of
anattack?

* Is a written OPORD on hand if required?

* 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?

* Is there a communications plan? Where will
communications equipment be located? Has all
communications equipment been serviced?

Convoy Commander’s Report

After the move is completed, the convoy commander
prepares a report for submission to his immediate
superior officer (if required by higher command). A
sample report is shown in Figure 3-4, page 3-6.
The report may be submitted in the format shown
or in the form of a strip map with an appropriate
legend attached.

Convoy Clearance

Units that move convoys on MSRs, ASRs, or other
controlled routes that require a movement credit (an
alphanumeric identifier) must request and receive
clearance before beginning movement. A request to
move on a controlled route is known as a movement
bid. A movement bid is a form or message that
details the itinerary of the move, the number and
types of vehicles, and movement planning informa-
tion. The authority to move is passed to the moving
unit as a movement credit. The movement bid is
submitted through the chain of command to the
DTO or Corps/EAC MC detachment within whose
area the movement originates. The information
required varies according to local regulations. Based
on local SOP, as well as the urgency of the

requirement, the request may be transmitted in
hard copy, electronically, or verbally. In CONUS,
DD Forms 1265 and 1266 (Figures 3-5, page 3-8,
and 3-6, page 3-10) serve as movement bids. In
NATO, STANAGS 2154 and 2155 govern movement
bids. Field manuals that contain detailed information
on movements bids are FM 55-10 (overseas theaters)
and FM 55-312 (CONUY).

In a theater of operations. Before beginning a
road movement over a route requiring a movement
credit, the unit submits a movement bid through
the chain of command as stated above. The movement
bid is a dual-purpose document. It can serve either
as a request or as an authorization for movement,
or both. The requesting agency uses the form to
initiate a movement via highway. The movement
control organization uses the form to grant clear-
ance and to issue instructions for the road move-
ment. Once the request is received, the movement
control organization schedules the movement for
the time and over the route requested (if possible). If
the move cannot be scheduled at the requested time
or on the requested route, the movement control
organization notifies the requester. Alternate times
and routes are then arranged. After final coordination
and approval, the movement control organization
issues the necessary movement credit, convoy move-
ment number, and any other required information. The
authorization is returned to the requesting agency.

In CONUS. A military convoy must gain
permission from the appropriate state and city
officials to travel on public highways. To obtain
this permission, the following documents should
be submitted through the ITO at point of origin:

* DD Form 1265.

* One copy of operations order.

» Four copies of strip map of the proposed con-
voy route.

* One copy of each document for each state to
be crossed.

* One copy of each document for the local ITO.
The request must reach the approving authority (in
most cases, the local ITO) at least 10 days before
the planned move.
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3-6

FORWARD LOAD

420 Trans Bn 4401 Trans Co
(Trk) (Lt Trk)
28FEOQIC Twelve 2 1/2-Ton Trucks 16 Feb XX

(Convoy No) (No. and type of task vehicles) (Date)
TIME
Departed Starting POINT ...ttt e e e s e ae e bt e e e e s e e s et ene et ene e s eaeneas 0621 hr
W4 V7= To B =3 G (o T= To [T Vo TN o Yo o | SO 0630 hr
Departed 1st loading point 0800 hr
Time at 18t 10adiNG POINT ..ottt a bt sese e s be e seesenennee 1 hr 30 min
ATTIVEA HRP .ttt ettt s et 1200 hr
Departed HRP 1205 hr
Time at 1st unloading point 33 min

SUPPLIES AND PERSONNEL

L0221 o [ 1 (S 1 10 11N

Classofsupplies

NUMDEI OF PEISONNEI ...ttt bbb bbb bbb bbb s ettt ettt ettt 0
DISTANCE

Odometer reading of lead vehicle (at 1st 10ading POINT) ..o 21,324 mi

Odometer reading of lead vehicle (at starting point) v 21,322 mi
Lo €= 1 o] V2= Uo I (T TN (o T= Lo 1 OSSOSO 2 mi
Odometer reading of lead vehicle (at 1st unloading POINt) ..o 21,381 mi
Total fOrWard (IOAAEA) ..ottt ettt s e e b e s e et e s e s s ebase s e s ese s e s eseaeesesesesnesenensesens 57 mi

REMARKS

Starting point — company area, RJ 124/167
Weak bridge 6.4 mieast of 1stloading point. Road generally in poor condition between starting pointand 1st
unloading point.

RETURN LOAD

TIME
Arrived 2d loading point (same as 1st unloading POINt) .....cccrerrrece e 1245 hr
Departed 2d loading point 1300 hr
Time at 2d 10adING POINT ..ot e b bbbt b bbb bbb b s e aenen 15 min
Arrived 2d unloading point 1400 hr
Departed 2d UnlOading POINT ...ttt e et e e e se et et e e e s ene e esnnenea 1415 hr
Time at 2d unloading POINT ...ttt b et st e et e b e et e e e e eaenene 15 min

Figure 3-4. Sample convoy commander’s report




SUPPLIES AND PERSONNEL

(O2=1 e Lo (ST @1\ I OO SE ST O U STTST 10.0
Classofsupplies I and IV
NUMDEI OF PEISONNEI ...ttt bbb bbb b bbb b ettt ettt 120
DISTANCE
Odometer reading of lead vehicle (at 2d unloading Point) ... 21,396 mi
Odometer reading of lead vehicle (at 2d loading point) v 21,381 mi
QLIC0 €= I =Y 0T I (o 2= o 1T ) O 15 mi
Odometer reading of lead vehicle (at starting POiNt) ... e 21,346 mi
TOtal FEUMN (MO 10@A) ..ottt e bbb bbb bbbt en e 40 mi
REMARKS

Road in excellent condition between 2d loading point and starting point.

ROUND TRIP DATA

TIME
Returned to Starting POINT ... et e a et ne e e b e eeenenan 1,654 mi
Total round trip time .....cocecveveecevene. weevenenee. 10°0r 33 min
Total travel time (INCIUAING NAIES) ..o.oovieiiee et sttt s et s e e e se e s ebenens 8 hr
TOtAl10AAING HIME e b bbb bbb bbbt 1 hr 45 min
BLIKe ) =Y U T oY (o= To L T I 10 o Y= YOS 48 min

SUPPLIES AND PERSONNEL

Cargo (STONS OF ClaSS 1) ettt e e bt a bbb bbb b en b sne 50.2
LSO 22 ST 0 =TT 1T o o I R 10.0
NUMDET OF PEISONNEN ...ttt a et e e e a ettt e e s bese e s e se e sesensesesese e eaesensesesasessesesensesesanenas 120
DISTANCE
Total diSTANCE (IOAUEA) ...ttt b st b e se s e s st ebe e s s esene s et ase s s esennesesanesnnnan 72 mi
TotaldiStanCe (UNIOBAEA) ...ttt 42 mi
Total roUNd trip AISTANCE ...t b bbb bbb bbb n b aenn 114 mi
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)

FM 55-15

Figure 3-4. Sample convoy commander’s report (continued)
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b
REQUEST FOR CONYOY CLEARANCE e Jan XX
_ L£ECTION | - GEMERAL
1, DAY AHLEA T IR AT T _ N RdreD T SORARA HD ER
100th Trans Co (Lt Med Trk) Fort Eustis, VA 23604 John J. Jones
1LT, TC
1. PEFARHHEL ZTRENCTH |8+ FOINT GF ORIGIN "H OESTIMATION ]
a. LFFlLER ib\. EHLId] KM ,
1 47 Fort Eustis, VA ) Fort A. P. Hill, VA
) .-.Tﬁ- aERp ARTLME .-lrh' AMM TR, B AATE 4F MemGH
T mtrEsMe T 20 0700 Jan XX:20 1002 Jan XX| 40 MIH
SECTION (1 - CORYOT COMPRSITION
B, HUMOEM ©F E&cH TvFE OF vEHIGL H dugm BEGERIE TI0H dnciinde il amqiipnian) ’ -
1 1/4-ton truck, utility
20 5-ton tractor w/19 stake and platform semitrailers (1 bobtail)
1 5-ton wrecker
&
e
1. T'D:I'IIIL 1n. Nl-.'uau'-rl: oF CyEANZE’ 1B Me. or armrae e | 3R rime iNTERYAL 133 w0 GaF mieacH | 13b riae
MyRBEN AF PYERsE|IgHT PEHIGLET LUHITA INTEMY AL
WEHICL EB ;
22 21 1 NA : 2 2 min
i

| SECTION I+ ROUTE OaTA

T4 FROPOSED ROUTIHG (Jodicaly U3 Sewtes, flare Keuivr, ois)

US 301 to Fort A. P. Hill.

Kk OYERRELHT HALT SITEE (Cwuinoe urs & sepmrs M nliand 08 aoelirional apace e caquioed]

[ _iocaTien TT A ; oaTE
1-64 0700 |
Rt # 168 0732 |
15-min rest halt, Rt # 33 0754
1-64 0835
1-95 0859
Rts 207-301 0957

2T

ETH AMD ETED AT STATE LINGS MAMA ACDAD JUMCTIGEME, BAINR sA|OSFE AWM TUKMNFI R METAAPFCLITAN ARFAR AWM

0705
0737
0814
0840
0904
1002

Interstate 64, State Route 168, State Route 33, Interstate 64, Interstate 95, State Route 207,

TATE

20 Jan XX

SECTHKM IV - LOGISTICAL DATA

Class I (packaged rations)

16 SAIEF G EHER AL DEOCMIF TIGe @ F & Afgo [HIAst gIN0ral feacrirdlan, 1. a., arganics oea] Impatdhofte, =0 (FIARIR 4 neuriy Thmdiniisns)

DD "0 1265
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— —
19. AHE EXPLOS|vEA Tt OE TRANSPARTED ] [ ] Y en m [y [if YhY, dumrrits haloor)
1

FLriyy AhiR WHT OOICRIP T ca
M TYTC

WEMICLES TO BE USED

NA

artiLles arw ranrirT (o comnl weivh all appf FEFCIOI ISR & I FREE MR,

NA

10 HTATEMENT WHY EXPLEIIVED T al ”Fn:b?u! TR &M EESRT EE CGMM}R EraL Ly [Mavenien i anec ving cxpluaiess amd or other dengarnna

1% shewl  wcffillonal space 1n raguirad)

[ —- - e

OATE

NA

M. rruared

ETA is the time the first vehicle clears the referenced point.

ETD is the time the last vehicle clears the referenced point.

Q&
%V\\

LogisTICAL SUFPDAT RECUINES AT OV EMNIOHT HALT BITESY TlyEs [X. (] I YES. coneplade by Julluwdndd Tfas raparmls

IMA | ALLK&IILPY N l..l!f-\';lll—’_ i ik ,gni=p AATIOHNN -F_JI._I ETH | aTHER 7

1, AEQUERTIHY htg@rHcy S PR ROTING AdERTT

100th Trans Co (Lt Med Trk)

14, ame mov ED B A Trpud name, grade and i)

E n:nu;;;;} ny fPeped pame . Feads sl Wide)
CHARLES C. CHESTNUT

i3 DATE 6. EIGMATURE L T DATE &Y. fgHATUHE
5 Jan XX M{/d W

|MSTRUCTIONS: (a conen where Boma-fide emarpencies cudnt, the informatet cadiainad an B0 Ferm 12685 and 133 Form 100G
fiy b traormittucl 1o the approgrista nesdguadere by sslmphnne nr slacteic cramemizgnn In thin soenq,
reference will be omde to vbem oumpers In the seguenee 10 whoch Coay Sppes o Eher fogo, [ lecA Wldch
da #al anply will be o dnd et ad,

% U.=. GOVERMMENT PRINT HR ¢IFFIFEs 18T =RdlNaAdl 0450 Tl

Figure 3-5. Sample DD Form 1265, Request for Convoy Clearance (continued)
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pr—

REQUEST FOR SPECIAL HAULING PERMT

BATE

5 Jan XX

SECTIOM |- CEMERAL

RRPANITATIGN

LoETATiAN 3

DATE QF MOV EMENT

4. ATAmTING

b. CoMmL LY ION

o TEECAT AEAUIREHEHTS

100th Trans Co (Lt Med Trk) Fort Eustis, VA 0700 1830
23604 20 Jan XX 21 Jan XX

A FRINT BF GRIGIH B CENTENAT Gk

Fort Eustis, VA Fort Drum, NY
#, AR Y Al AT ETATE LINEES P mowTIinE FIrTeincs OF Fogled, Fiss Daurid, £00.)

paT L rrarELm |

20 Jan XX 1308 VA/MD IS 64, VA 168, VA 33, IS 64, IS 95, IS 495E,

20 Jan XX 1440 MD/PA US1, IS 695, IS 83, IS 81, US 11

21 Jan XX 1145 PA/NY

— i <

12 BEICARIFTION aF Lo Al (B lel gvnanel ofad odpe ] o Ohiglir ol il ok

Organization impedimenta.

Registration Numbers

P Irrdrchd, mi=. b

Trac Tir Trac Tir
S5E5551 - 5T9991 5E5555 - 5T9995
S5E5552 - 5T9992 5E5556 - 5T9996
S5E5553 — 5T9993 5E5557 —  5T9997
S5E5554 - 5T9994 S5E5558 —  5T9998

a. FmUMT HAETE]
1. LoD OwERHAHG NA | NA

None %?“
- g - SECTITH N - VEHISLE AND LOAD PATA
SEAL R ION (;_::P:UJ 'H'I::;'.EE: ""E";'E::I: L I wgTH LEKGTH NEIIHT
fwl _ k) fel ) fal i) rga L]
B vEHIELE
L . rEmprk
AL TALLK
- T (R g
B TRLUZH. ¥ st TENE : 5-ton 8 See Item 12 103.5 98.3 | 158.3 18,560
Tt - - T
c. TRAILER ;
e o L e
B BLMI-TEAL R . 12-ton 8 See Item 12 108.3 97.3 1348.5 14,240
£. BTHER Fipkefiy] i [Emmr}
e tess Orgn Impedimenta 5,000
11 BuERacL {Fahlcle frof Pkl 108.3 983 326 5‘03?7"%00

Ehbr wacurlby Tt fetima

o LERT 3BE

NA

f. RIEHT HOE

NA

DD . 1266

Figure 3-6. Sample DD Form 1266, Request for Special Hauling Permit
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w (0.0.0.0.0.0.0.0

LALE BB &&.HE A ZRACIND O IHACING

C SFACING |2 MW A&LINE | £ SHACING

LES ] ANk 2 AnLE X AdkE 1 AnLid ' AsLEE AnLE T -I“ :'.n'.zl O™ AL
a B " Il n r g L] ’
| |
i) 4 4 4 4 ' 18
TIEE mioTH I
S Chnr e 11 11 11 11 11 .
i i
mormesizes 100 x 20(1100 x 20 1100 x 20 [1100 x 20[1100 x 20°
B e | 8,244 | 6,958 6,958 | 5,320 5,320 32,800
| |
W amd | 9,044 | 8,058 | 8,058 | 6,320 |6,320 ! 37,800

FAMaLIMG | G AT MNE

it 140 | 54 | 162 | 52
1, REusA RS

|_|E§-5‘_'HTIJ|L T3 HATICHAL CEFELSE Q\/
I MOYEMENT 07 KIZHAAT 15 X 1% THE IM1 SREST OF HATHIHAL JEFENEE‘\@

34 REJUEFTIMG AERHCT

100th Trans Co (Lt Med Trk)

24, LOCHGYIHNG &5 FNE T %‘

15, kEQUEAYES B Y (TFEH rdme, graoe ano Crle)

Charles C. Chestnut, CPT, TC, Commanding

2E. AFP NG Y EG AT [ 1'yPey A, grade aed rina)

Bn Farm 26 "Bruec] for Bpecinl fegling Permll"
will he aeed to cbioln gpecial beallng parmite (er the
wavamanl of tversaze tverwcipht veblslen aver oublic
highwayn when acoomparylag @ g3nvay or wheq teaveltng
wepoarelcly,

Thin ferm, io dupileeid smd edcorpnnied by leiler gf
tranamittal, will Se formeaded doecgh thy Ligal sreasaee
tation wilfleer o 4% o reach 1o GpRrediTInts headqueriess
nend lego 1boro1ra (100 warking deys Prier fo the zgarilng
dute of (e mowement. Letters af lradem:ttal wel] contan
tompléte Lbeoarmry and explanatian 51 Lhy movamenl. Ume
(B} Dwcear of Lrawamittal is sufliciv ol when geveral D2
Forme 1209 wod I vl vad wae (1) eves s, Hrem
formarded to the spprepriate hesdgueriees.

In cunmu whure Buns-Jide um"uﬁﬂui-l mHiwl, tha el

mofion eobtaingd In kkhin fore ond D[y Fere 1255 =oy be

ramgmitted to the gppropriate Beadqumrrers by te!er!u:me Dr
electric (ranEmin piga, 151 Lhis evenl, raference will be made

B oLaTL PO maneTune ] . carr . wahatunt
sin XX | hesd . il =
IHSTRUL TIOHS
ta io= membora in tha paquengs in which they appear on
CENERAL: the forma.  [rems which do sol apply wlL be we doilieuied

ERFECTFIC:
Tt DA, B, C. and Tr - Camaleie nocenclalire wf
Yubiolas ifealvod. Ware Lhadn o8 GAlt coy b dneleded,
Fruvjd-nd vrits are identizal in @quifment, loed charashor-
alieg, reating e =avsmant deie. Tore] musties ol waiie

ahall Le indicated pramioemily.
gl 9E - Hale w3l wnits alher 1kan stxnpdasd highway
wercles; g BRyipmenL,_guns, sic
Item 9 id% - Joubicuiu Lhya rhuiu!ﬂll'._ln:l Aummber foe cach
: unit or cemh:nnlivn af unito  Uao additivnel poge @f
i requlred.
Itcm 14 [ndicoke oppropriuic awmber of aeles Ly
inmesting nurhar in praper ciccles. Bleck our edreles act
sgplizable,

Itam 21« For movemen! through e DIslsler of Columble,

ioclude namm of —onufaelerdr of eguipmens

-] RO

u N anecamuEm- PR Tl PR a1 R—kded

Figure 3-6. Sample DD Form 1266, Request for Special Hauling Permit (continued)
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Special hauling permit. In CONUS, the DD
Form 1266 is used to request permission to move
oversize or overweight vehicles over public roads.
Four copies of the form are required, plus a copy for
each state to be crossed. The request must reach
the approving authority at least 15 days before
the planned move. Only identical vehicles with loads
of uniform weight and dimensions may be listed on
the same DD Form 1266.

PLANNING

Planning ensures the allocation of transportation
assets to meet mission requirements based on com-
mand priorities and to identify potential shortfalls.

General PlanningFactors

Motor transport planning, particularly in its early
stages, must be based on a set of broad planning
factors and assumptions. These planning factors
should be used only in the absence of specific data
relating to the current situation. Because of the
different services performed, loads carried, and
terrain crossed, caution should be exercised when
using the following:

» Task vehicle availability rate — the average
number of assigned task vehicles not in mainte-
nance and available for daily mission support.
See Appendix C for TVAR data on specific ve-
hicle types.

* Vehicle payload capacity — the rated cargo
capacity of the vehicle. During planning, the off-
road payload capacity of the equipment is used to
determine allowable highway load capacities.

* Operational hours per shift — the number of
hours per shift in which vehicles and drivers are
normally employed. Use 10 hours per shift for
planning purposes.

* Operational day — the number of hours per
day in which vehicles and drivers are normally em-
ployed. Use 20 hours (two 10-hour shifts) per day
for planning purposes. The remaining 4 hours of
the day are for scheduled maintenance.

* Daily round trips — the average number of
daily round trips a vehicle can make per day,

use an average of two trips per day (1 trip per
shift x 2 shifts) for vehicles involved in line-
haul operations and four trips per day (2 trips per
shift x 2 shifts) for local haul operations.

* Operational distance per shift — the aver-
age one-way distance that cargo can be hauled
within allotted operational hours per shift.
Use 90 miles/144 kilometers for line-haul
operations and 20 miles/32 kilometers for local
haul operations.

* Rate of march in the hour — the average
number of miles/kilometers that can be covered in
an hour (includes all halts during movement). Use
20 MIH (32 KMIH) if traveling over good roads and
10 MIH (16 KMIH) for bad roads. In addition to
the road surface, consideration must be given to
any terrain, weather, or hostile activity that may
effect the rate of march.

* Delay times — basically any time taken away
from the physical forward movement of cargo (any
time not included in the rate of march). Delay
times include loading and unloading, line-haul relay
time, rest halts, and any other delays en route
that can be anticipated but are not included in
rate of march calculations.

— Straight trucks: 2.5 hours for loading and
unloading time per round trip (straight haul).

— Semitrailers: 2.5 hours for loading and un-
loading time per round trip (straight haul).

— Container transporters: 1.5 hours for loading
and unloading time per round trip (straight haul).

— Truck tractors in semitrailer relay opera-
tions: 1 hour per line-haul segment (per relay round
trip in semitrailer relay operations).

— Palletized Load System: 0.5 hours for
loading and unloading time per round trip (straight
haul).

Movement Requirement Formulas

Use the following formulas to compute unit and
vehicle requirements on the basis of planning
estimates, actual operational data, or a combination
of both. Be sure to compute the load in the
appropriate commodity unit (STONs, containers,
gallons, etc.).

3-12
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Turnaround time: total time consumed in a
round trip movement (including delays). Delay
factors must be accurate. To determine turnaround
time use the following formula.

2 xdistance

rate of march
(MIH/KIH)

turnaround time = + delays

Unit lift operations: the amount of cargo a truck
company can move at one time (one-time lift). To
determine the number of vehicles or truck companies
to move a given commodity in one lift, use the
following formulas.

commodity quantity to be moved
capacity* per vehicle

required vehicles =

commodity quantity to be moved
capacity* per vehicle
X average number of
vehicles available per company

required companies =

* Appropriate commodity capacity (STONs, con-
tainers, gallons, etc.)

Daily lift operations: the amount of cargo a truck
company can move in a day making a number of trips.
The amount of cargo moved will vary based on run-
ning times, delays, terrain, and weather. Use the
following formula (steps) to compute the number of
truck companies required to move a given amount in
sustained operations.

Step 1: Compute the trip turnaround time =
2 x distance

———— +del
rate of march clays

Step2: Compute the required companies =
commodity quantity to be moved
capacity per vehicle X average number of vehicles
available per company X operational day

The number of vehicles required can be determined
by omitting the vehicle availability factor from the
formula.

commodity quantity to be moved
capacity per vehicle
X vehicle availability

required vehicles =

Specific loads: loads consisting of one or more
items that, because of their peculiarities, involve a
variation in the normal planning process to deter-
mine vehicle requirements for the operation. Items
may or may not be packaged with unusual size,
shape, cube, or weight. In such cases, attempt first
to determine vehicle requirements by test loading
or by using operational data available from previous
similar operations. If test loading is not feasible or
operational data unavailable, use the following
steps to determine vehicle requirements.

NOTE: The vehicle payload and compartment
cube capacity can be obtained from the vehicle
data plate, technical manual, or Section II of
this chapter. The weight and cubic volume of a
specific item or load can be obtained from the
shipper, service representative, or applicable
technical manual.

Step 1: Determine the number of items that may be
loaded onto one vehicle by cargo weight.

vehicle payload capacity
weight of item to be transported

Step2: Determine the number of items that may be
loaded onto one vehicle by cube capacity.

vehicle compartment capacity
cube of item to be transported

If the value using cargo weight is the lesser value,
then the weight of the computed load will exceed the
vehicle’s payload capacity before all available com-
partment space is filled. If the value using cargo
cube is the lesser, the computed cargo load will “cube
out” (exceed the cubic cargo space available in the
vehicle) before it “weighs out” (exceeds the vehicle
payload capacity).

Step 3: Determine the number of vehicles required
to transport the load based on mission necessity (one-
time lift or daily sustained operation).

number of items to be transported

number of items that can be transported
per vehicle
(select the lesser value of Steps 1 and 2)
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Local haul calculations: Use the following steps
to determine the number of truck companies required
to support a local haul network.

Step 1: Compute the turnaround time =
2 xdistance

1
rate of march (MIH) + delays

Step2: Compute required companies =
commodity quantity to be moved
X turnaround time
(from Step 1)
capacity per vehicle
X average number of vehicles available per company
X operational day

Local haul backhaul calculations: Use the fol-
lowing steps to determine the number of truck
companies required to support a local haul
backhaul operation.

Step 1: Compute the turnaround time =
2 x distance
rate of march (MIH)

+ delays

Step2: Compute required companies =
commodity quantity to be moved
X turnaround time
(from Step 1)
capacity per vehicle
X average number of vehicles available per company
X operational day

Step3: Compute required additional companies =
commodity quantity to be backhaul
X delay time
capacity per vehicle
X average number of vehicles available per company
X operational day

Line-haul calculations: Use the following steps to
determine the number of truck companies required to
support a line-haul leg.

Step 1: Compute the segment distance =

(operational hours per shift - delays)
X rate of march
2

Step2: Compute the number of segments required
per leg.

total distance to travel
segment distance from (Step 1)

Step3: Compute the turnaround time =
2 x distance + delays (delay time X # of segments)

rate of march
(MIH)

Step4: Compute required companies =
commodity quantity to be moved
X turnaround time
(from Step 3)
capacity per vehicle
X average number of vehicles available per company
X operational day

Line-Haul Operational Planning Exercise

The seven procedural steps that follow demonstrate
how to systematically plan and establish a motor
transport network.

Step 1: Determine requirements and resources
available. The following daily cargo tonnage and
container (20-foot) requirements are provided by the
staff movements officer:

Origin Destination STONs Containers
Red Port SB #1 1200 100
Red Port SB #2 900 50
SB #1 SB #2 700
BravoBeach  SB #1 500

By conducting a thorough map reconnaissance, you
determine the need for the following transport units
to support the transportation network (Figure 3-7,
page 3-15):

* Medium truck company, TOE 55727L100
(equipped with M915 tractors and M872 trailers) to
support all line-haul operations. To facilitate an effi-
cient port clearance, this truck company will also be
used for local haul operations between the port and
TT #3.

* Medium truck company, TOE 55728L100
(equipped with M931 tractors and M871 trailers) to
support the local haul operations at TT #1 and TT #2.
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For the purpose of this exercise use the following
planning factors to compute requirements:
* Operational day: 20 hours (two 10-hour shifts).
* Vehicle availability percentage: 84.7 percent.
* Rate of march:
— 32 KIH — between the origin and destination
TTs on the MSR.
— 24 KIH —between Port Red and TT #3, TT #1
and SB #1, TT #2 and SB #2.

— 16 KIH — between Bravo Beach and TT #3.
* Delays:

— 2.5 hours per round-trip for all local haul
operations (1.25 hours for loading and 1.25 hours for
unloading).

— 1 hour per segment (relay round trip) for line-
haul operations.

* Vehicle capacity (from Table 3-1, page 3-16,
and Table 3-2, page 3-21).

BRAVO BEACH

Figure 3-7. Transportation network
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Table 3-1. Truck performance data
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Table 3-1. Truck performance data (continued)
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Table 3-1. Truck performance data (continued)
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Table 3-1. Truck performance data (continued)
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Table 3-1. Truck performance data (continued)

"JO]0BIJ} UO PEO| |BOIUSA 4
‘'spunod 008‘v¥ 03 dn speo| Buihiied Jsjiesyiwas | /8N Yim 8sn oy parosdde s8|olysA

‘peojAed pue Jsjiesjiwas a8y} Jo Jyblam |ejo} 8y} SI PEO| PEMO]

"AJUO [98UM YW1} BY} UO SPEO] [BDILBA ¢

"uoI}eIOSIp S JapueWIWOD [ED0] 0} }03[gns ‘JaAlem yq Aq pazioyine A)punod-ssoud 1o} Ajoeded uo|eb-000°L 4,
"UoI}BIOSIp S JOpUBWIWOD [ED0| 0} 199[gNns ‘JaAlem Y AQ pazioyine A1junoo-ssouo 1oy Ayoedeo uojeb-00z‘| ¢
‘speojAed Js}jays 0GgS o10ads |BIOASS 10} pazZioyjne Speo| pasealou| ,

‘Aluo yuswalinbas Aemybiy |

— 8¢ Q007061 Gze GY — Gl ;0009 0/0LN ‘8%x8
‘1-2/1 2z ‘oedy YoniL
— 8¢ 000°2€1 00¢€ 5% — 0z ;000'8Y LLBI ‘9X8
‘1-2/1 2z ‘oedy ‘Yoniy
— 8¥ 000°0S Gze 0S — 0€ 000°€E GL0LIN
‘auelo/m STd ‘0L X 0L
‘1-G79| ‘oeJ} Yoniy
— 8¥ 000°0S G2¢ 0S — 0¢ 000°€e ¥.0LN ‘S1d ‘0L X 01
‘1-G'9| ‘oeu} Yoniy
— 02 4000601 00¢€ 95 — 02 00005 ZYGLBIN ‘P X 9
»._.-.v_\ _om.: hv_o:(_._.
— 0C 4000'¥8 1G€ 8¢ — 66l 00%'82 LVGL6W ‘v X 9
.._.-v_\ .om.: .v_o:L._.
— v 4000'¥8 96¢ G9 — L'Ly 4000°0€ GLBIN ‘¥ X9
»._.-.v_\ _om.: hv_o:(_._.
0¢ 8/ 400008 0S¢ 4% 09 Ly 4000'0¢ DLVEZLIN ‘9% 9
.._.-O_\ .om.: .v_o:L._.
(un) (un) (an (1w) (HdW) (an
WM B o/m FONVMOTIVY  IONVY a33ds peon peon avo1Avd J1DIH3IA

H1d3d ©ONIdd0d

avoT1d3mMOL ONISINGD NWNNIXVIN _P2MOL o/m  pamoL/m
3AVHO NNINIXY N

3-20



FM 55-15

Table 3-2. Truck performance data — Family of Medium Tactical Vehicles (FMTV)
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Step2: Establish a motor transport schematic
(Figure 3-8). The schematic assists the planner by
providing a graphical representation of the transpor-
tation distribution network.

Step3: Determine network workload require-
ments. Determine the total workload throughout
the transportation infrastructure and annotate
requirements on the transport schematic (which
now becomes a workload schematic). The workload
schematic (Figure 3-9, page 3-23) depicts commodity
by segment and assists the planner in the efficient
allocation of resources.

Step4: Assess the highway tonnage capability.
The tonnage capabilities of roads and bridges are
important considerations when selecting routes. The
gross weight of the heaviest load vehicle should
not exceed the rated tonnage capacity of the
weakest bridge. It is difficult to determine exact
tonnage capabilities of a highway for sustained

operations because conditions vary. In the absence
of more accurate data, use Table 3-3, page 3-23,as a
guide for highway tonnage capabilities. This table
gives estimates of supply support tonnage capabilities
for various conditions involved with sustained opera-
tions. The following steps will enable the planner to
assess a highway’s capabilities. When more than one
condition is involved in a step, apply the most restric-
tive factor.

 Select the type of road surface.

 Select the area of operation.

* Apply the narrow roadway factor as applicable.

* Apply one of the three limiting terrain factors to
the new capability (if applicable). Apply only the most
restrictive terrain factor.

* Apply the bad weather factor to the new capabil-
ity (if weather is expected for a sustained period).

* Determine the workload requirement (convert all
commodities to STONSs).

* Identify excess or shortfall capacity.

MOTOR TRANS SCHEMATIC
RED SUPPORT SUPPORT
PORT BASE #1 BASE #2
= = =
X X X
o o o
TTP's
TT #3 — 1 TT #1 TT #2
144 KM 144 KM 37 KM
325 KM | 150 KM
S
< |
2]
~ 475 KM
BRAVO
BEACH

Figure 3-8. Transportation distribution network
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WORKLOAD SCHEMATIC
RED SUPPORT SUPPORT
PORT BASE #1 BASE #2
o
= =
g |1 f
2| oo = | o =
X | oo X | o ¥ | o
o| Yo o| = o| ¥
- - o o -~ o o
a <83 S
1200/ 100 E> - E>
900 /50 900 /50
500 700
TT #3 TT #1 TT #2
325 KM N 150 KM
S/S
&/ |
NG
475 KM
BRAVO
BEACH
Figure 3-9. Transportation network workload
Table 3-3. Highway tonnage capabilities
REDUCTION FACTORS FOR
DAILY TONNAGE FORWARD VARIOUS CONDITIONS
(STON s) (%)
HIGHWAY
TYPE Narrow
Roadway
Optimum Supply Supply | (Less than Hills Seasonal
Dispatch Traffic Traffic 24 ft Rolling with Bad

(Rear Area) (COMMZ) (C2) or 720 m) Terrain Curves Mountains Weather

Concrete 60,000 36,000 8,400 25 10 30 60 20
Bituminous 45,000 27,000 7,300 25 10 30 60 30
Bituminous-

treated 30,000 18,000 5,800 25 20 40 65 40
Gravel 10,150 6,090 3,400 25 20 50 70 60
Dirt 4,900 2,940 1,600 25 25 60 80 90
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Step 5: Determine the number of required truck
companies. Use Table A-1, page A-9, and Table A-2,
page A-12, to determine planning capabilities of
the appropriate truck companies. All three units are
authorized 60 tractors each (cargo trucks for the light
truck company), rendering 50 (60 x 84.7 percent)

trucks available for daily tasking and planning
purposes. To determine the line-haul and local haul
truck company requirements see Figure 3-10. For
the types of vehicles used in this exercise, the most
restrictive TVAR is used.

* Line-haul leg between TT #3 and TT #1

Step 1: Segmentdistance=

(10-1) x 32 KIH = 144 km

Step 2: Numberofsegments =
325 km =2.26 = 3 segments 144 km

Step 3: Turnaround time =
2 x325km + 3 =23.31 hr 32 KIH

Step 4: Truckcompaniesrequired

2600 STONs x23.31 hr 60,606 _
STONS =755 STONs x 50 veh x 20 hr ~ 7,020 ~ 86
Contrs = 150 contrs x23.31hr ~~ 3,4955 _ 17
ONrS$ =5 contrs x 50 veh x 20 hr 2,000

¢ Local haul network between Port Red and TT #3

Step 1: T d time =——=10KM 55 - 333
ep 1: Turnaround time =— "~ 1 5=3. r
Step 2: Truckcompaniesrequired
_ 2100 STONs x 3.33 hr _ 6,993
STONS = 7755 STONSs x 50 veh x 20 hr - 7,020 = 10
Contrs = 150 contrs x 3.33 hr 4995 25
ontrS = 5 contrs x 50 veh x 20 hr ~ 2,000 -
¢ Local haul network between TT #1 and SB #1
. 2 x 10 km
Step 1: Turnaround time “o4KHH - 25=333hr
Step 2: Truckcompaniesrequired
STONs = 1700 STONs x 3.33 hr _ 5,661 _ 12
S~ 48STONs x50 veh x 20 hr _ 4,800
Contrs = 100 contrs x 3.33 hr 333 33
ontrS= "4 'STON x 50 veh x 20 hr ~ 1,000
Step 3: Additional Truck companies required
700 STONs x 2.5 hr 1,750
STONs = 36

4.8 STONs x 50 veh x 20 hr ~ 4,800 _

LINE-HAUL TRUCK COMPANY REQUIREMENTS

LOCAL HAUL TRUCK COMPANY REQUIREMENTS

* Line-haul leg between TT #1 and TT #2

Step 1: SegmentDistance=

10-1)x 32 KIH

{10-1)x 32K )’2( = 144 km
Step 2: NumberofSegments =

150 km

144 km 1.04 =1 segment
Step 3: Turnaround time =

2 x 150 km

“3oKkH T 1=10.37 hr

* Local haul network between TT #2 and SB #2

S . . 2x10km _
tep 1: Turnaroundtime =—ZzrkmH_* 25=3.33hr
Step 2: Truck companiesrequired
STONs = 1600 STONSs x 3.33 hr 5328 _
ST 48STONs x50 veh x 20 hr _ 4,800
Contrs = 50 contrs x 3.33 hr _166.5 17
ONS= 1STON x50 veh x 20 hr ~ 1,000 -

* Local haul network between Bravo Beach and
TT #1

Step 1: Turnaround time =

2x10km , »5=375h
16KIH ~ <2 == /=0r
Step 2: Truckcompaniesrequired
500 STONs x 3.75 hr 1,875 _
STONS = 8 STONs x 50 veh x 20 hr ~ 4,800 ~ "9

Figure 3-10. Line-haul and local haul truck company requirements
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Step 6: Total truck companies required by
TOE type:

« 55727L100 (MED TRK) — 14.26

» 55728L100 (MED TRK) — 3.55

See Table 3-4 for number of truck companies
required by segment.

Step 7: Establish command and control struc-
ture:

» Total truck companies required: 17.81 = 18

» Total battalions required: 3.6 = 4

» Total groups required: .80 = 1

* TTPs required: 2

* TTP teams required: 10 (3 truck terminals and
2 TTPs x 2 teams per location)

TRANSPORT OPERATIONS

Transport operations support a variety of missions
depending on unit locations and situations. Whether
in CONUS or overseas, motor transport units are
usually employed in a general support role within a
specified area or along specific routes. The follow-
ing paragraphs address various aspects of motor
transport operations.

Motor Park Facility

The layout of motor parks varies, depending on
space and conditions (Figure 3-11, page 3-26). For
new construction, a single structure should be
built to economize on construction costs and

operating expenses. The typical motor park should
include the following facilities:

* Motor park office. This office should be in
the motor park 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 park. This allows
the dispatcher to visibly check vehicles leaving
the parking area.

* Driver’s room. For orderly operation, the
drivers’ room should be near, but separate from, the
dispatch office.

» Vehicle washing facilities. These facilities
should be available in all weather conditions. They
should be located so that drainage flows away from
parking areas and buildings. Automatic washing fa-
cilities should be considered when feasible.

* Motor pool/shop operations. Activities in the
motor pool/shop include regularly scheduled preven-
tive maintenance and services, general repairs, spot
painting, minor body work, carpentry, and welding.

Fire hazards and environmental restrictions may
require that some functions be performed at other
locations. For example, painting and welding must
be carried out in separate areas. Mission require-
ments and vehicle availability determine which work
is performed first.

* Parts room. This facility is centrally located
within the main shop building to afford easy access to
parts and tools. It should include an issue counter,
bins, and tool racks.

Table 3-4. Number of truck companies required by segment

STONs CONTRS ADDNL TOTAL

TT #3 to TT #l line-haul leg 8.6 1.75 10.35
TT #1 to TT #2 line-haul leg 24 0.26 2.66
Red Portto TT #3 local haul 1.0 0.25 1.25
TT #l to SB #1 local haul 1.2 0.33 0.36 1.89
TT #2 to SB #2 local haul 1.1 0.17 1.27
Bravo Beach to TT #3 local haul 0.39 0.39
TOTAL 14.69 2.76 0.36 17.81
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Vehicle Loading

The driver is responsible for the proper loading of
the vehicle. To begin, place heavy supplies at the
bottom of the load, distributing them evenly over
the cargo floor. Distributing weight equally ensures
that the load will not shift. The following rules also
apply to vehicle loading:

* Do not distribute the load loosely or build it
too high. High, loosely distributed loads cause sway-
ing, making the vehicle difficult to handle and
increasing the danger of overturning or losing cargo.
Generally, cargo is not stacked above the top of
the side rails.

 If the truck has an open body, put a tarpaulin
over the cargo to protect against sun, dust, rain, and
pilferage.

» 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 drums upright. Note that fewer
drums can be loaded in the same space with the
upright arrangement.

* Combine boxed, crated, and packaged cargo
with like items or items of compatible shapes or
transportability codes.

* Load sacked cargo separately, ensuring that
the sacks cannot be punctured by odd-shaped items.
Stack sacked cargo in overlapping layers to prevent
shifting.

Figure 3-12 shows the right and wrong placements
of loads in trucks and semitrailers.

Select the right vehicle for the right job.

CAB-OVER-ENGINE (COE) TRUCK

iz ARR)
ey a3

] "
!
bt .

""-.__,-" — _,-/

t t

30% 70%

Tires, axles, and frame are designed to carry a load distributed as shown.

CONVENTIONAL TRUCK

20% 80%

WRONG

This load bends the frame, overloads front tires,
and makes steering harder.

RIGHT

Place heavy part of load near rear axle for proper
tire loading and to keep frame from bending.

Figure 3-12. Load placement in trucks and semitrailers
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WRONG RIGHT
This load bends the frame, overloads rear tires, Set a concentrated load just ahead of the rear
and makes steeringalmostimpossible. axle with the longest side on the floor, if possible.

g

45% 55% 20% 40% 40%

Distribute trailer loads equally between the rear tires and the fifth wheel. This
placement transfers the load to the tractor.

|

WRONG

This placement overloads
one spring and set of tires.
Brakes lock on the light side,
causing skids.

RIGHT

Nothing is overloaded; frame
will not twist and loosen
cross-memberrivets.

WRONG

This placement shortens tire life and bends
the truck rear-axle housing. Applying the trailer brakes
may lock the wheels and cause flat spots and skidding.

Distribute the load over the full trailer floor.

WRONG

This placement overloads trailer rear wheels so that
brakes will not function properly and rubber scuffs
away.

Figure 3-12. Load placement in trucks and semitrailers (continued)
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Road Movement Tables

Convoy commanders use road movement tables
(Figure 3-13) to track progress during movement.
These tables help to ensure that convoys arrive and
clear each CP on schedule. They are particularly
useful if including such details in the body of the
OPORD would complicate it or make it unduly long.
Road movement tables often require a wider distribu-
tion than normal OPORDs. Copies are issued to
convoy operating personnel, movement regulating
team personnel, and traffic control posts. For security
reasons, tables may not include dates or locations.
The road movement table is assigned a security

classification based on its contents. The table’s
classification is not necessarily the same as that
of the OPORDs. The road movement table may be
issued as an annex to the OPORD. If issued alone
the table must be signed and authenticated in the
same way as other orders.

The road movement 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 times when serials will arrive at and
clear critical points.

Map:
General Data:
1. Average speed:
2. Traffic density:
3. Halts:
4. Routes (between startpoints
and release points):

5. Critical points:

(Classification)

Annex B — "Movement Table” to Operation Order for Movement No

(a) Start points.
(b) Release points.
(c) Other critical points.
6. Main routes to start points:
7. Main routes from release points:

Copy No

Issuing HQ

Place of Issue

Date-Time Group of Signature
Message Reference No

Load Route | Critical Points | Route
Serial or Number | Class of to from
Movement Unit/ of Heaviest Start Due |Clear| Release
Number |Date | Formation | Vehicles |Vehicles |From| To |Route | Point | Ref| (hr) | (hr) | Point |Remarks

(a) (b) (c) (d) (e) () | (@] (h) O [G]&] D (m) (n)

Authentication :
Appendixes:
Distribution:

(Classification)

Figure 3-13. Suggested format for road movement table
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A strip map (Figure 3-14) may also be published as an
annex to an OPORD. 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 practical and appropri-
ate, a strip map may include the following data—

* Start point.

* Release point.

* Route numbers.

* Townnames.

* Critical points.

* Check points.

* Distance between CPs.

» Total distance.

» North orientation.

RouteReconnaissance

A route reconnaissance overlay (Figure 3-15,
page 3-31) is an accurate and concise report of
the conditions affecting traffic flow along a
specified route. It is the preferred method of
preparing a route reconnaissance report. A route or
road reconnaissance can be either technical or tac-
tical and is required for both the hasty and
deliberate reconnaissance. An overlay and DA
Form 1711-R (engineer reconnaissance report) nor-
mally satisfy the requirements of hasty route recon-
naissance. However, if more detail is required to
support the reconnaissance, the overlay is supple-
mented with written reports describing critical
route characteristics in more detail. See Figure 3-16,
page 3-32, for an explanation of route reconnaissance
overlay symbols.

The following checklist should be reviewed when
preparing reconnaissance reports:

* Identification and location of the reconnoi-
tered route.

+ Distance between points that should be easily
recognized both on the ground and on the map.

* Percent of slope and length of grades that
have a 7 percent slope or greater.

 Sharp curves with a radius of 82 feet or less.

» Bridge military load classifications, limiting
dimensions, and suitable bypasses.

* Locations and limiting data for fords and
ferries.

* Route constrictions, such as underpasses, that
are below minimum standard and, if appropriate,
the distances these constrictions extend.

* Locations and limiting dimensions of tunnels
and suitable bypasses.

* Suitable areas for short halts and bivouacs
that offer drive-off facilities, adequate dispersion
cover, and concealment.

* Areas of rockfalls and rockslides that may
present a traffic hazard.

+ Environmentally sensitive or protected areas.

N

MONTELIMAR
21 KM

PIERRALATTE

PLAN-ORGON
N538

17 KM _ AUBAGNE

MARSEILLE

SANDOL

TOULON

Figure 3-14. Sample strip map
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Figure 3-15. Sample route reconnaissance overlay
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SYMBOL

DESCRIPTION

57

Axial route. Use a solid line and identify the route by an
odd number.

Bypass easy. Use when the obstacle can be crossedin the
immediate vicinity by a US 2 1/2-ton truck (or NATO
equivalent) without work to improve the bypass.

Bypass difficult. Use when the obstacle canbe crossed in
the immediate vicinity, but some work to improve the
bypassisnecessary.

-—
o |
i
N
T

Bypassimpossible. Use when the obstacle can be crossed
only by repairing or constructing a feature, orby detouring
around the obstacle.

%

Civilor military route designation. Write the designation in
parentheses along the route. Drawn to scale of map.

0000
>>>>
O

Concealment. Show roads lined with trees by asingle line
of circles for deciduous trees and a single line of inverted
Vs for evergreen trees. Show woods bordering a road by
several rows of circles for deciduous trees and several
rows of inverted Vs for evergreen trees.

Critical points. Number, in order, and describe critical
points on DA Form 1711-R. Use critical points to show
features not adequately covered by other symbols on
the overlay.

Damage ordestruction.

4 VP

A\l /

Ferry. Draw arrow to the map location of the ferry. The
data above the symbol shows, in order, the leftapproach,
ferry serial number, ferry type, and right approach. The
data inside the symbol shows, from left to right, the
military load classification and the dead weight capacity
in tons. The number below the symbol shows the turn-
around time in minutes. A question mark indicates un-
known information. Difficult approaches are shown by a
straight line.

Ferry type — V = vehicular, P = pedestrian

Figure 3-16. Route reconnaissance symbols
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SYMBOL DESCRIPTION

Ford. Draw arrow to the ford location. The data above the
line shows, in order, the leftbank approach, the ford serial
number, ford type, stream velocity (in meters persecond),
seasonal limitations, and right bank approach. The left
and right banks are determined by looking downstream.
The data below the line shows, in order, length, width,
bottom type, and depth. Almeasurements are in meters.

1/VP/[2.51X Question marks indicate unknown information.
5 05 Ford type — V = vehicular, P = pedestrian
Seasonallimiting factors —
e - X = noseasonallimitations exceptforlimited duration
&ﬁﬁ aftersudden flooding.

'_h"‘ﬁ‘—-{___.:__-__"““: Y = significantseasonallimitations.

Bottom type —

M =mud
C =clay
S = sand
G =gravel
R = rock

P = artificial paving

Approach conditions—
EEVAVAVAVANEEE Difficult

Easy

FullNATO bridge symbol. Indicate wheeled vehicles in the
upper third of the symbol with the two-way wheeled
classification atthe leftand the one-way wheeled classi-
fication at the right. Show tracked vehicles in the center
third of the symbol with the two-way tracked classification
135M at the left and the one-way tracked classification at the
right. Place the bridge serial number in the lower third of
the symbol. Draw the arrow to the location of the bridge
and show bypass conditions on the arrow shaft. Place
8.2M traveled way width below the symbol, overhead clearance
to the left of the symbol, and overall length to the right of
the symbol.

4.5M

OVER Grades. Show the actual percent of grade. Any grade of
5-7% 7-10% 10-14% 14% 7 percentormoreis anobstruction andisincludedin the
» * 1 i route classification formula. Arrows point uphill, and the
length of the arrow represents the length of grade if the

map scale permits.

—————— Lateral route. Use a broken line and identify the route by
32 an even number.

Figure 3-16. Route reconnaissance symbols (continued)
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SYMBOL

DESCRIPTION

Limits of sector. Show the beginning and ending of the
reconnoitered section of a route orroad with this symbol.

\\

Obstacles. Place the center of the symbol over the loca-
tion of the blocked part of the route. Use parallel broken
lines foraproposed block, parallellines fora prepared but
passableblock,and crossedlinesforacompleted block.

Overhead clearance unlimited.

Parking area.

Railway bridge symbol. Place RL above the symbol to
indicate a railway bridge. At the left of the symbol, show
the overhead clearance. Show the overall length of the
bridge atthe right of the symbol. Indicate the traveled way
width below the symbol and underline it if it is below
standard for the classification. Inside the symbol, show
the bridge classification in the upper half. If the class is
different for single- and double-flow traffic, show single-
flow on the left and double-flow on the right. Place the
railway bridge serial number in the lower half of the
symbol. Draw an arrow to the map location of the bridge.
On the arrow shaft, indicate the ease of adapting the
bridge for road vehicle use. A zigzag line means it would
be difficult to adapt, and a straightline means it would be
easytoadapt.Place the bypass symbolonthe arrow shaft
to indicate bypass conditions.

4.2

Railroad grade crossing. Use this symbolto show a level
crossing where passing trains would interrupt traffic flow.
Ifthereis a powerline present, show its height, in meters,
from the ground. Underline the overhead clearance ifitis
less than 4.3 meters.

<6

Sharp curve. Point the vertex of triangle to map location
of curve and indicate the radius of the curve, in meters,
outside the triangle. A curve of 45 meters orless mustbe
reported on the overlay, and a curve of 25 meters or less
is an obstruction.

-45m orless to need recording
-25m or less to be (c=3)

Series of sharp curves. Point the vertex of the triangle at
the first curve in the series. Indicate the number of
curves in the series (left) and the radius of the sharpest
curve (right).

Figure 3-16. Route reconnaissance symbols (continued)
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SYMBOL

DESCRIPTION

10.5 m/X/120/00
6 m/Z/30/4.1 m/(OB)
9 m/V/40/5 m/(OB) (W)

Routes classification formula. Express the formulain the
order of route width, route type, military load classifica-
tion, minimum overhead clearance, obstructions, if
present, and special conditions.

Route types —
X = all-weather route
Y = limited all-weather route
A = fair-weather route

Special conditions
(T) = regularsnow blockage
(W)= regularflooding

Tunnel. Draw arrow to map location of tunnel. Place
bypass condition symbol on arrow. Show minimum and
maximum overhead clearances to the left of the symbol,
the tunnel serial numberinside the symbol, and the total
tunnellength to the right of the symbol. Below the symbol,
show the traveled way width. If sidewalks are present,
follow with a slash and the total traveled way, including
sidewalks. Underline the traveled way ifthe road entering
the tunnelis widerthan the traveled way ofthe tunnel. Use
a question mark to show unknown information.

Turnout. Use this symbol to show the possibility of
driving off the road. Draw the arrow in the direction of the
turnout (right or left of road). For wheeled vehicles, draw
a small circle on the shaft of the arrow. For tracked
vehicles, draw a small square on the shaft of the arrow
and place the length of the turnout, in meters, at the tip of
the arrow. When a turnoutis longer than 1 kilometer, use
double arrows.

Traffic control headquarters.

Traffic control post.

4/6

3.5/45

Underpass constrictions. Draw the symbol over the road.
Place the width of the traveled way, in meters, to the left
ofthe symbol. Ifsidewalks are present, follow the traveled
way width with a slash and the total width, including
sidewalks. Underline the traveled way width if the road
entering the underpass if wider than the underpass trav-
eled way. Show the overhead clearance, in meters, to the
right of the symbol. Show both minimum and maximum
overhead clearances, if different.

Figure 3-16. Route reconnaissance symbols (continued)
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SYMBOL

DESCRIPTION

I?

Unknown or doubtful information.

Width constriction. The number at the left shows the
narrowest width of the constriction, and the one at the
right is the total constricted length. Both dimensions are
inmeters.

Bridge. Arrow extends to the bridge’s location on
the map. Lower portion of symbol indicates the bridge
serial number; the upper portion indicates military load
classification. Classification numbers must be under-
lined if width or overhead clearance is below
minimum standard.

Figure 3-16. Route reconnaissance symbols (continued)

Traffic Circulation Plan

A traffic circulation plan (Figure 3-17, page 3-37) is
a map overlay or graphic representation that shows a
road net 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 congestion
of MSRs. The traffic circulation plan includes—

» All MSRs, checkpoints, and highway regulation
points.

* Route names, direction of travel, boundaries,
and principal supply activities.

* Any restrictive route features, critical points,
and rest and refuel areas.

* Traffic control points if provided by the provost
marshal before publication.

Traffic circulation plans frequently combine a stan-
dard map with an overlay to give the needed
information. If the necessary information is too
much to put on one overlay, use separate overlays
for different types of information.

Tonnage capacities of roads and bridges are impor-
tant considerations when selecting routes. The gross

weight of the heaviest loaded vehicle should not
exceed the rated tonnage capacity of the weakest
bridge. It is difficult to determine exact tonnage capa-
bilities of highways for sustained operations because
conditions will vary. Also, the volume of tactical,
administrative, and local traffic using supply routes
may exceed that of cargo-hauling vehicles. This traf-
fic further restricts highway transport capabilities.

In the absence of more accurate data, refer back to
Table 3-3, page 3-23, as a guide for highway ton-
nage capabilities. This table gives estimates of
supply support tonnage capabilities for various
conditions. Sustained operations, adequate road
maintenance, and two-way traffic are assumed. When
more than one limiting condition is involved, apply
the reduction factors in the same order as they
appear in the table (left to right):

* First, narrow roadway.

+ Second, terrain (rolling hills or mountains).

* Third, weather (if conditions are sustained).

Size and weight limits change periodically as a result
of road and bridge construction. Planners must verify
local limits and clearance and exemption methods
with local military or civilian agencies before putting
vehicles on the road.
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Figure 3-17. Sample traffic circulation plan
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Military Load Classification System

The military load classification system is a load-
capacity rating system based on vehicle weight and its
effect on routes and bridges. In this classification
system, whole numbers are assigned to vehicles,
bridges, and routes. Most allied military vehicles are
externally marked with their respective classification
number. Military load classifications are assigned to
bridges and routes based on their safe-load capacity
and physical dimensions. See FM 5-36 for a detailed
discussion of the military load classification system.

Vehicles. Except for prime movers, self-propelled
vehicles in Class 3 or higher and towed 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. Markings are
lusterless black numerals on a lusterless forest green
background. See Figure 3-18 for examples of truck
markings. See FM 5-170 for weight classification
listings of specific vehicles.

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 types, symbols or letters appear in black on a
yellow background. See Figure 3-19, page 3-39, and
Figure 3-20, page 3-40, for examples.

Figure 3-18. Vehicle classification markings
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SINGLE-LANE
FIXED BRIDGE

D)

N

MAP OVERLAY SYMBOL

/00100,

| 6ol 0]

N

MAP OVERLAY SYMBOL

ACTUAL ROAD SIGN

Y44

DUAL-CLASS
BRIDGE

FLOATING BRIDGE

SINGLE-LANE
FLOATING BRIDGE

80

=50

ACTUAL ROAD SIGN

30
‘H

40
1

TWO-LANE BRIDGE

USED FOR EITHER

SINGLE- OR TWO-
LANE TRAFFIC

Figure 3-19. Typical bridge signs
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SINGLE-LANE BRIDGE

IF YOU HIT TELLTALE
YOU CANNOT CROSS
BRIDGE

- g W
[ _ s

BRIDGE
HEIGHT
LESS 3 IN

/ TURNOUT
AHEAD

ONE-WAY
BRIDGE
5KM

TURNOUT
R

TWO-LANE, DUAL-CLASS BRIDGE

TURNOUT
AHEAD

BRIDGE
5KM

AT

Figure 3-20. Typical placement of bridge signs
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Routes. Routes are classified according to the
route classification formula. The formula is a brief
description of the route that is used with a route
reconnaissance overlay. The route classification
formula reflects the following:

* Route width.

* Route type.

» Lowest military load classification.

» Obstructions, if any, to traffic flow.

* Overhead clearance.

» Special conditions on the route.
The width of a route, including bridges, tunnels,
roads, and other constrictions, is the narrowest
width of the traveled way and is expressed in meters
or feet. Minimum route widths for wheeled and
tracked vehicles in single- and double-flow traffic
are shown in Table 3-5.

Type. For classification purposes, the type of route
is based on its resistance to the effects of weather.
The worst section of the route determines its type.
Route types are defined as follows:

» Type X — an all-weather route that, with
reasonable maintenance, is passable throughout
the year to maximum capacity traffic. Roads on a
Type X route normally have waterproof surfaces and
are only slightly affected by precipitation and tem-
perature fluctuations. At no time is the route closed
to traffic 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, although sometimes it is open to less
than maximum capacity traffic. Roads on a Type Y
route usually do not have waterproof surfaces
and are considerably affected by precipitation and
temperature fluctuations. Adverse weather
conditions may cause traffic to be completely
halted for short periods of up to one day at a time,
during which heavy use of the road may cause
complete collapse of the surface.

* Type Z — a fair-weather route which quickly
becomes impassable in adverse weather and can then
be kept open only by major repairs/construction. A
Type Z route is so seriously affected by weather that
traffic may be brought to a halt for long periods.

Table 3-5. Minimum route widths for wheeled

and tracked vehicles

WIDTHS
TRAFFIC Wheeled Tracked
FLOW Vehicles Vehicles
Single 18 to 24 ft 19.5 to 26 ft
(5.5t0 7.3 m) (6 to 8 m)
Double Over 24 ft Over 26 ft
(7.3 m) (8 m)

Load. Route load classification is usually deter-
mined by the lowest bridge or ferry military load
number (regardless of vehicle type or traffic condi-
tions). Using the lowest bridge classification
number ensures that the route will not be over-
loaded. When a proposed route has a military load
classification lower than that of the vehicles that
must cross it, this fact is shown on the route
reconnaissance overlay. A special reconnaissance
determines if a change in traffic control proce-
dures, such as a single-flow crossing, would make
the route safe for these vehicles. If there is no
bridge on the route, the worst section of road
governs the route 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 overlay symbols are used to
describe the nature of each obstruction on the
overlay. The following obstructions must
be reported:

» Overhead obstructions, such as bridges, tunnels,
underpasses, wires, and overhanging buildings, that
have an overhead clearance under 14 feet (4.3 m).

* Reductions in traveled-way widths which are
below the standard minimums prescribed in FM 5-170
for the type of traffic flow. Examples are width
reduction due to bridges, tunnels, craters, lanes through
mine areas, and projecting buildings or rubble.

» Gradients (slopes) of 7 percent or greater.
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* Curves with radius of less than 82 feet
(25 meters).

» Ferries.

* Fords.

NOTE: Slopes of 5 percent or more and curves of
45 meters or less must be reported on the
reconnaissance overlay (even though they do
not meet the obstruction criteria) to ensure that
minimal trafficabilityrequirements are reported.

If an obstruction appears in the route classification
formula, refer to the route reconnaissance overlay
to determine the exact type and location of the
obstruction.

Formulas. Examples of typical route classification
formulas are shown in Table 3-6.

ConvoyMovement

A convoy is a group of vehicles moving from the same
origin to destination that are organized under a single
commander for the purpose of control. All vehicles

normally move at the same march rate. The number
of vehicles that make up a convoy will be determined
by theater policy, standardization agreements, or
host nation traffic regulations. In the absence of
policies to the contrary, convoys should consist
of six or more vehicles. Also, when 10 or more
vehicles per hour are dispatched to the same
destination over the same route, they will be consid-
ered a convoy.

To aid in control, large columns may be broken down
into serials, and serials may be broken down into
march units. Each column and each organized element
must include the following personnel:

» Commander, either officer or noncommissioned
officer, whose place in the column varies to best
control the convoy.

» Pacesetter, in the first vehicle of the first ele-
ment, to lead the column and regulate its speed.

» Trail officer, in each column, travels in the rear
of each element to deal with problems that occur
within the column.

Table 3-6. Typical route classification formulas

MINIMUM MILITARY
WIDTH OF ROUTE LOAD
FORMULA TRAVELED WAY TYPE CLASSIFICATION REMARKS
20 ftZ 10 20 ft fair 10 Based on 20-ft min width of travled
weather way, accommodates wheeled
and tracked, single-flow traffic.
No obstructions.
20 ft Z 10 20 ft fair 10 If used for double-flow traffic, min
(OB) weather width of traveled way (20 ft) is
considered an obstruction.
7MY 50 7™M limited 50 If used for wheeled or tracked
(OB) allweather vehicles in double-flow traffic,
min width of traveled way (7M) is
considered an obstruction.
105 M X 105 M all- 120 Based on 10.5-m min width of
120 (OB) weather traveled way, accommodates

wheeled and tracked vehicles in
double-flow traffic.
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Column identification. Each column is identified
according to STANAG 2027 guidance. For example,
a blue flag on the lead vehicle, a green flag on the last
vehicle. When moving at night the lead vehicle also
shows a blue light and the last vehicle a green light.
The column commander’s vehicle displays a flag
bisected by a diagonal line to form two triangles. The
upper triangle is white; the lower is black. In areas
where vehicles drive on the left side of the roadway,
flags are mounted on the right side of the vehicle;
otherwise, they are mounted on the left side.

Each column is identified for the entire movement
by a number known as a “movement number” or
“identification serial number.” The controlling and
scheduling movement control organization assigns
this number at the time it assigns the movement
credit. Command directives or STANAGs normally
prescribe that moving units chalk the movement
credit on the sides of their vehicles and, if possible,
in the front of their vehicles to identify that the
movement is authorized. In Europe, the movement
number includes a date, organizing authority, and
sequence number, as follows:

» 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 or three digits indicating the serial number
assigned by the responsible authority; one letter to
identify elements of the column (optional).

For example, movement number 15-JSV-412D
identifies column number 8, composed of V Corps
vehicles, which will be moved by US authority on
the third day of the current month. The elements of a
convoy may be identified by adding a letter behind
the movement number. Based on circumstances,
columns may also be identified IAW theater policy,
HN guidance, or other STANAGsS.

In CONUS, movement numbers normally include a
command identifier, Julian date, and sequence num-
ber. For example, a unit from Fort Bragg, NC will
move on Julian date 010, and the credit was the first
issued for that date. The movement credit would

be FB-010-01. Codes may be added after the se-
quence number to further identify the unit or type of
movement. See FM 55-10 for more information.

NOTE: Command directives will determine the
makeup of movement numbers in any theater
not governed by a STANAG. For a description
ofhow to develop a movement number in CONUS,
see FM 55-312.

Movement credit. A movement credit is an alloca-
tion granted to one or more vehicles in order to move
over a controlled route in a fixed time according
to movement instructions. 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 controlled
route. The credit is a control number. Policies for
determining the codes used for movement credits
are governed by STANAGs, HN traffic regulations,
or command directives.

Preparing for Vehicle Air Movement

Units which must be ready for immediate air move-
ment should make preparations well in advance to
avoid delays in loading vehicles on transporting air-
craft. Essential items of information which should
be known beforehand for each vehicle are—

* Weight with load.

* Dimensions.

+ Center of balance.

* Prepared hazardous materials (IAW TM
38-250).

Weight and dimensions. The weight and dimen-
sions of almost all Army equipment can be found
in TB 55-46-1. If this publication is not available
but a scale is, weigh the item. If an item of equipment
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 CB of cargo items must
be determined before the weight and balance of a
loaded aircraft can be computed. The shipping
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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 appropriate. [tems
not marked according to these guidelines will not be
accepted for airlift.

The weight and CB of a vehicle is determined after all
secondary loads are secured. Secondary loads are
items of baggage or cargo transported in truck beds
and trailers that must be included in total vehicle
weight. Nothing can be added to or removed from a
vehicle that has been weighed without afterwards
reweighing the vehicle.

Terms used in measuring and weighing vehicles in-
clude:

* RDL-reference datum line. Predetermined point
from which all measurements are taken.

* FOH - front overhang. Distance in inches from
front bumper to center of front axle.

* WB-wheelbase. 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.

* MOMENT - the product obtained by multiplying
the weight at a given point by its distance in inches
from the RDL.

To compute the CB of a vehicle, multiply the weight
of each axle by its distance from the RDL. The result
is called the moment. Next divide the moment by the
gross weight of the vehicle. The resulting CB figure is
the number of inches measured aft from the RDL to the
point where the vehicle will balance. Compute CB to
the nearest whole inch.
(W, xD) +(W,xD))

gross weight

where W, = front axle weight
W, = rear axle weight
Dl

D, = distance from RDL to rear axle

distance from RDL to front axle

See Figure 3-21 for illustrations of weight and mea-
surement points.

RDL

~FOH | WB | ROH

RAW N\

Figure 3-21. Weight and measurement points
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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. See Figure 3-22,
page 3-46, for an example of a CB marker. The
following examples illustrate methods to determine
weight and CB of typical cargo. The examples in-
clude single-axle, multiaxle, and tracked vehicles
and skid-mounted cargo.

Example 1 —vehicles:

Step 1. Determine front and rear axle weights.

Step 2. Determine distance from front and rear
axles to the RDL.

Step 3. Enter the weights and distances into the
CB formula:
(5,000 x 60) + (10,000 x 180) _ 300,000 + 1,800,000
15,000 - 15,000

Step 4. Divide the total moment by the gross weight.

_ 2,100,000

15.000 = 140 inches

The CB of the vehicle measured from the front end
(RDL) is 140 inches.

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.

Step 2. Measure the distance from the end of the
tongue to the center of the axle.

Step 3. Enter the weights and distances into the
formula.

(150 x 1) + (3,600 X 80)

3,750
150 + 288,000 = 288,150 6,84
3,750 3,750

The CB of'the trailer measured from the tongue (RDL)
is 77 inches.

Example 3 —multiaxle vehicles:
Step 1. Determine all axle weights.

Step 2. Determine distance from each axle to
the RDL.

Step 3. Enter the weights and distances into the
formula.

(10,000 x 42) + (13,600 X 209) + (11,200 X 463) _
34,800 -
420,000 + 2,842,000 + 5,185,600 _ 8,448,000
34,800 = 34,800

Step 4. Divide the total moment by the gross
weight.

8448000 ..
34,800 nches

The CB of the vehicle measured from the front end
(RDL) is 243 inches.

Example 4 —tracked vehicles:

Step 1. Weigh the vehicle on a platform scale
(truck scale, coal yard scale) large enough to
accommodate the entire vehicle. Record weight.

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 5 —skid-mounted cargo:
Step 1.If the skid-mounted cargo will fit on the
scale, weigh the whole load.

Step 2. Place the load on a pipe and center it until
it balances. Mark the CB at the balance point.

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. Consider the support
braces between the skids to be axles.

Step 1. Support the overhang at the same height
as the scale with a block of wood.

Step 2. Measure the distance from the RDL
to the front and rear points of support (same as
axles).
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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 -

300,000
3,550

The CB of the cargo measured from the RDL is 85
inches.

———=-——= 84.6 inches

International Markings and Road Signs. Person-
nel serving in overseas locations should be able to
readily identify standardized vehicle markings and
road signs. For guidelines concerning NATO military
vehicle markings and illustrations of various road
signs prescribed by NATO and the Geneva Conven-
tion, refer to Appendix D.

Hazardous Materials. Packages, freight containers,
and means of transport containing hazardous
materials must be marked, labeled, and placarded
IAW 49 CFR, Part 172. Refer to Appendix E of
this manual for guidance and illustrations of hazard-
ous materials marking, labeling, and placarding for
all modes of transportation.

Szvﬂﬂ?ﬂ LB

I \ A MASKING TAPE

Figure 3-22. Center of balance marker

Section I
MOTOR TRANSPORT DATA

The information included here 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

Tables 3-7 through 3-22, pages 3-47 through 3-73 list
mechanical data on authorized motor transport ve-
hicles. This information includes truck performance
data; CB of single-unit trucks; and axle weights,
dimensions, and capacities for prime movers and
towed vehicles.

PLANNING STATISTICS

Table 3-23, page 3-73, contains average vehicle
stopping distances for prime movers and passenger
vehicles. Use this table to determine safe vehicle
gaps at various speeds on average, hard-surfaced
roads. Since well trained drivers can reduce the dis-
tance traveled during the perception and reaction
periods, the planner should consider the physical
condition and training of drivers for a particular

operation. Keep in mind that rain, snow, or ice
present special conditions. Braking distances are
based on the assumption that vehicles are loaded
and have good brakes, tires, and traction. The
average values in Table 3-23 have been determined
from the standpoint of safety only; the tactical
situation may require larger or smaller gaps. In
the absence of definite information, 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 3-23. See Figure 3-23, page 3-75,
for illustrations of Army motor transport vehicles.
See Appendix A for motor transport unit capabilities.
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Table 3-7. Vehicle axle weights
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-7. Vehicle axle weights (continued)
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Table 3-8. Center of balance: location on single-unit vehicles
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Table 3-8. Center of balance: location on single-unit vehicles (continued)
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Table 3-8. Center of balance: location on single-unit vehicles (continued)
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Table 3-8. Center of balance: location on single-unit vehicles (continued)
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Table 3-8. Center of balance: location on single-unit vehicles (continued)
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Table 3-9. Dimensions and loading capacity for cargo truck bodies
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Table 3-9. Dimensions and loading capacity for cargo truck bodies (continued)
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Table 3-10. Dimensions and loading capacity for dump truck bodies
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Table 3-11. Dimensions and loading capacity for cargo trailer bodies
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Table 3-12. 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 Capacity
TYPE (in) (in) (in) (in) (cu ft)
12-ton:
M127 335.8 88.8 60.6 47.8 824.8
M127A1 335.8 88.8 60.5 47.8 824.8
M127A1C 335.8 88.8 60.5 48.0 828.3
M237A2C 335.8 88.8 59.8 48.0 828.3
M270A1 459.8 84.0 51.8 48.8 1,090.7
22 1/2-ton:
M871 349.3 87.3 55.4 48.0 8471
M871A1,
M871A2 372.0 87.3 55.0 48.0 902.1
34-ton:
M872,
M872A2 484.8 93.0 60.0 52.0 1,356.8
M872A1,
M872A3 484.8 93.0 55.0 52.0 1,356.8

Table 3-13. Dimensions and loading capacity for van semitrailer cargo bodies

CARGO DECK DIMENSIONS CARGO BODY LOADING MEASUREMENTS
Height Above
VEHICLE Length Width Ground Height Capacity
TYPE (in) (in) (in) (in) (cu ft)
12-ton:

M128, M128A1 335.5 89.0 57.0 78.5 1,356.4
M128A1C 336.0 89.0 57.0 78.5 1,358.4
M128A2C 337.5 89.5 60.0 78.5 1,372.2
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Table 3-14. Shipping dimensions and cube for cargo trucks

TOP OF TOP OF
SIDE RACKS STEERING WHEEL

VEHICLE LENGTH WIDTH Height Cube Height Cube
TYPE (in) (in) (in) (cu ft) (in) (cu ft)

1 1/4-ton:
M880, M881 219 80 NA NA 743 7513
M882 219 82 NA NA 743 7693
M883, M884, M885 219 80 NA NA 74 3 751 3
M890, M891 219 80 NA NA 713 7203
M892 219 82 NA NA 713 7383

2 1/2-ton:
M35A1, M35A2 265 96 89 ' 1,311 2 81’ 1,193 2

M35A1 WWN,

M35A2 WWN 279 96 89 ! 1,380 81" 1,256 2
M35A2C 265 98 89 ! 1,338 2 821 1,233 2
M35A2C WWN 279 98 89 ' 1,409 2 821 1,298 2
M36A2 329 96 89 ' 1,597 2 81" 1,458 2
M36A2 WWN 344 96 89" 1,701 2 81! 1,548 2

5-ton:
M54, M54A1 297 98 931 1,566 2 86 1,449 2
M54 WWN,

M54A1 WWN 314 98 931 1,657 2 86 ' 1,532 2
M54A1C, M54A2C 298 99 921 1,571 2 86 1,469 2
M54A1C WWN 315 99 921 1,661 2 86 ' 1,552 2
M54A2 297 98 931 1,566 2 86 ' 1,449 2
M54A2 WWN 314 98 931 1,657 2 86 ' 1,532 2
M54A2C WWN 314 99 921 1,655 2 86 1,547 2

5-ton:
M55, M55A2 377 98 93 ' 1,989 2 86 ' 1,839 2
M55 WWN,

M55A2 WWN 389 98 93 1 2,052 ? 86 1,898 2
M812 399 124 139 6 3,980 6 ) ©)
M813 304 98 94 1 1,621 2 87 ' 1,500 2
M813 WWN 320 98 94 1 1,706 2 87 ' 1,579 2
M813A1 307 99 94 1 1,654 2 87 ! 1,531 2
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Table 3-14. Shipping dimensions and cube for cargo trucks (continued)

TOP OF TOP OF

SIDE RACKS STEERING WHEEL

VEHICLE LENGTH WIDTH Height Cube Height Cube
TYPE (in) (in) (in) (cu ft) (in) (cu ft)
M813A1 WWN 323 99 941 1,740 2 87 1 1,620 2
M814 378 98 947 2,016 2 89 1 1908 2
M814 WWN 396 98 94 2,111 2 89 1,999 2

M821 WWN 379 115 113 19 2,851 25 (.9 29
M923 314 98 94 ° 1,674 2 87 1,550

M923A1, M923A2 311 97 97 1 1,694 2 94 1,641
M925 WWN 327 98 94 ° 1,744 2 87 1,614

M925A1,

M925A2 WWN 332 98 97’ 1,827 ? 94 1,770
M927 389 98 94 1 2,074 2 91 2,008
M927A1, M925A2 386 98 97 ° 2,124 2 94 2,058
M928 WWN 402 98 941 2,143 2 91 2,075
M928A1,

M928A1 WWN 408 98 97 1 2,245 2 94 2,175
Bridge Transporter 373 116 116 1-5 1,905 25 (1.5) 2. 5)

10-ton:
M977 WOWN,

M977 WWN 401 96 ®) ) 1013 2,268 3
M985 WOWN,

M985 WWN 401 101 ®) @) 1013 2,268 3

" For height over bows or top of cab shield, use operational height of vehicle listed in TB 55-46-1.

2 For shipping cube over side rack/bows and/or top of cab shield, use operational cube of vehicle listed
in TB 55-46-1.

3 Height and cube measured to top of cab.

4 See Top of Steering Wheel column for cube.

5 Height and cube measured to top of bulkhead.

6 Cube capacity over materials-handling crane mounted in body.

7 Height over spare tire.

8 Steering wheel is higher than side panels. See Top of Steering Wheel column for height.
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Table 3-15. Shipping dimensions and cube for dump trucks

TB 55-46-1.

5 Height of cab shield stowed in dump body.
6 Cube with cab shield stowed in dump body.

TOP OF TOP OF
STEERING WHEEL SIDE PANELS
VEHICLE LENGTH WIDTH Height Cube Height Cube
TYPE (in) (in) (in) (cu ft) (in) (cu ft)

2 1/2-ton:

M342A2 261 96 (.2 @4 83 ° 1,204 48

M342A2 WWN 273 96 (.2 @ 4) 83 ° 1,259 46
5-ton:

M51, M51A1,

M51A2 266 98 .2 G4 89 ° 1,337 46
M51 WWN,

M51A1 WWN,

M51A2 WWN 282 98 (.2 @ 4) 89 ° 1,415 46
M817 274 98 (.2 @ 4) 915 1,411 48
M817 WWN 289 98 .2 @ 4) 915 1,488 46
M929 275 98 .2 G4 91 % 1,420 46
M930 WWN 289 98 .2 G4 91 % 1,492 46

20-ton:
F5070 313 103 @ @4 125° 2,333 46
M917 351 98 @ @ 4) 141 2 2,807 4

1 Side panels stowed in cargo body are higherthan steering wheel. See Top of Side Panels column for height.
2 For height over bows or top of cab shield, use operational height of vehicle listed in TB 55-46-1.

3 See Top of Side Panels column for cube.

4 For shipping cube over side racks/bows and/or top of cab shield, use operational cube of vehicle listed in
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Table 3-16. Shipping dimensions and cube for cargo trailers

TOP OF TOP OF
SIDE RACKS SIDE PANELS
VEHICLE LENGTH WIDTH Height Cube Height Cube
TYPE (in) (in) (in) (cu ft) (in) (cu ft)
1/4-ton:
M100 108 57 NA NA 43" 1542
3/4-ton:
M101A1, M101A2 147 74 65" 4102 50" 3152
1 1/2-ton:
M104A1 166 84 84! 6782 57" 4602
M105, M105A1,
M105A2 166 83 821 6542 55" 4392

" For height over top of cab, use operational height of vehicle listed in TB 55-46-1.

2 For shipping cube over side racks/bows and/or top of cab shield, use operational cube of vehicle listed

in TB 55-46-1.

Table 3-17. Shipping dimensions and cube for stake and platform semitrailers

TOP OF TOP OF
SIDE RACKS SIDE PANELS
VEHICLE LENGTH WIDTH Height Cube Height Cube
TYPE (in) (in) (in) (cu ft) (in) (cu ft)
12-ton:
M127, M127A1 346 98 109 2,107 61 NA
M127A1C 349 98 109 2,144 61 NA
M127A2C 352 98 108 2,145 60 NA
22 1/2-ton:
M871 358 96 103 2,049 55 NA
M871A2 377 96 103 2,129 55 NA
34-ton:
M872, M872A1,
M872A2 492 96 106 2,898 58 NA
M872A3 493 96 106 2,904 58 NA
40-ton:
M870 510 96 70 1,984 40 NA
M870A1 505 96 70 1,964 40 NA
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Table 3-18. Shipping dimensions and cube for van semitrailers

TOP OF
VAN
VEHICLE LENGTH WIDTH Height Cube
TYPE (in) (in) (in) (cu ft)
12-ton:
M128 344 97 140 2,712
M128A1 346 97 140 2,720
M128A1C 350 99 143 2,868
M128A2C 347 99 146 2,903
Table 3-19. Shipping dimensions and cube for fuel tankers
HEIGHT
TOP OF SHIPPING
VEHICLE LENGTH WIDTH SIDE PANELS CUBE
TYPE (in) (in) (in) (cu ft)
M131A4C 374 96 107 2,265
M131A5C 376 96 107 2,236
M967, M969 368 96 105 2,147
M1062 433 97 123 2,990

Table 3-20. Shipping dimensions and cube for heavy equipment transport trailers

HEIGHT
TOP OF SHIPPING
VEHICLE LENGTH WIDTH SIDE PANELS CUBE
TYPE (in) (in) (in) (cu ft)
M747 513 137 105 4,208
M1000 622 144 144 7,464
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Table 3-21. Shipping dimensions and cube for PLS

HEIGHT
TOP OF SHIPPING
VEHICLE LENGTH WIDTH SIDE PANELS CUBE
TYPE (in) (in) (in) (cu ft)
M1074 431 96 127 3,050
M1075 431 96 128 3,065
M1076 299 96 117 1944
Table 3-22. Shipping dimensions and cube for FMTV trailers
HEIGHT
TOP OF SHIPPING
VEHICLE LENGTH WIDTH SIDE PANELS CUBE
TYPE (in) (in) (in) (cu ft)
2 1/2-ton:
M1082 209 96 58 674
5-ton:
M1095 220 96 58 709
Table 3-23. Average vehicle stopping distances
SPEED AVERAGE DISTANCE
MPH KPH ft/sec Perception Reaction Braking Total
(ft) (m) (ft) (m) (ft) (m) (ft) (m)
Passenger vehicles 2
20* 32.2 29.3 22 6.7 22 6.7 25 7.6 69 21.0
25* 40.3 36.7 28 8.5 28 8.5 35 10.7 91 27.7
30* 48.3 44.0 33 10.0 33 10.0 48 14.6 114 34.6
35* 56.3 51.3 39 11.9 39 11.9 67 20.4 145 442
40* 64.4 58.7 44 13.4 44 13.4 90 27.4 178 54.2
45* 72.4 66.0 50 15.3 50 15.3 117 35.7 217 66.3
50* 80.5 73.4 55 16.8 55 16.8 148 45.2 258 78.8
55 88.5 80.7 61 18.6 61 18.6 185 56.4 307 93.6
60 96.6 88.0 66 201 66 201 228 69.6 360 109.8
65 104.6 95.4 72 21.9 72 21.9 275 83.9 419 127.7
70 112.6 102.7 77 23.5 77 23.5 332 102.5 486 149.5
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Table 3-23. Average vehicle stopping distances (continued)

20*
25
30
35
40
45
50
55
60

32.2
40.3
48.3
56.3
64.4
72.4
80.5
88.5
96.6

29.3
36.7
44.0
51.3
58.7
66.0
73.4
80.7
88.0

vehicles.

22
28
33
39
44
50
55
61
66

Single-unit, multiaxle vehicles and combination

6.7

8.5
10.0
11.9
13.4
15.3
16.8
18.6
20.1

vehicles 3 (gross weight of 10,000 pounds or more):

22
28
33
39
44
50
55
61
66

*Rule of thumb method may be used at this speed.

6.7

8.5
10.0
11.9
13.4
15.3
16.8
18.6
20.1

50

80
115
157
205
260
320
388
465

156.3
244
35.1
47.9
62.5
79.3
97.6
118.3
141.9

2Does notinclude buses. Refer to section with weights and axles corresponding to buses.
3 Tractor trucks, semitrailers, and trailers.

94
136
181
235
203
360
430
510
597

SPEED AVERAGE DISTANCE
MPH KPH ft/sec Perception Reaction Braking Total !
(ft) (m) (ft) (m) (ft) (m) (ft) (m)
Single-unit vehicles (gross weightless than 10,000 pounds):
20~ 32.2 29.3 22 6.7 22 6.7 30 9.2 74 22.6
25* 40.3 36.7 28 8.5 28 8.5 42 12.8 98 29.8
30* 43.3 44.0 33 10.0 33 10.0 58 17.7 124 37.7
35* 56.3 51.3 39 11.9 39 11.9 80 24 .4 158 48.2
40~ 64.4 58.7 44 13.4 44 13.4 106 31.4 194 58.2
45* 72.4 66.0 50 15.3 50 15.3 138 421 238 72.7
50 80.5 73.4 55 16.8 55 16.8 177 54.0 287 87.6
55 88.5 80.7 61 18.6 61 18.6 222 67.5 344 104.7
60 96.6 88.0 66 201 66 201 273 83.3 405 123.5
Single-unit, two-axle vehicles (gross weight of 10,000 pounds or more):
20* 32.2 29.3 22 6.7 22 6.7 40 12.2 84 25.6
25~ 40.3 36.7 28 8.5 28 8.5 64 19.5 120 36.5
30 48.3 44.0 33 10.0 33 10.0 92 28.0 158 48.0
35 56.3 51.3 39 11.9 39 11.9 126 38.4 204 62.2
40 64.4 58.7 44 13.4 44 13.4 165 50.3 253 771
45 72.4 66.0 50 15.3 50 15.3 208 63.4 308 94.0
50 80.5 73.4 55 16.8 55 16.8 256 78.1 366 111.7
55 88.5 80.7 61 18.6 61 18.6 310 94.5 432 131.7
60 96.6 88.0 66 201 66 201 372 113.5 504 153.7

28.7
41.1
55.1
71.7
89.3
109.9
131.2
1565.5
182.1

" Add 30 feet or 9 meters to each total stopping distance shown to determine actual gap to use between
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LIGHT FLEET

M973, 1 1/2-TON, SUSV

M1009, 4 X 4, 3/4-TON, CUCV

M1038, 1 1/2-TON, HMMWYV

Figure 3-23. Army motor transport vehicles

3-75



FM 55-15

x'Tﬂ ™

e

! . Ik st [ S

% . l SR 1
nh.o L:.IW".'_"-.,. —

MEDIUM FLEET

O

M813, 5-TON, TRUCK-CARGO

M1084, 5-TON, TRUCK-CARGO
(MEDIUM TACTICAL VEHICLE)

M1078, 2 1/2-TON, TRUCK-CARGO
(LMTV)

Figure 3-23. Army motor transport vehicles (continued)
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HEAVY FLEET

M911, 8 X 6, 60-TON, TRUCK-TRACTOR M915, 6 X 4, TRACTOR-LINE-HAUL
(CHET)

M977, 8 X 8, 10-TON, TRUCK-CARGO M1070, 8 X 8, 22 1/2-TON, TRUCK-TRACTOR
(HEMTT) (HET)

M1070, TRUCK-TRACTOR/M-1000, 70-TON, SEMITRAILER
(HET)

Figure 3-23. Army motor transport vehicles (continued)
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TRAILERS

i

+=

M172A1, 4 X 4, 25-TON, SEMITRAILER, M127A2, 4 X 4, 12-TON, SEMITRAILER, STAKE
LOW-BED

M747, 8 X 8, 60-TON, SEMITRAILER M871, 4 X 4, 22 1/2-TON, SEMITRAILER,
(HET) LOW-BED, BREAK-BULK/CONTAINER
TRANSPORTER

ub bR LNERLRY

M872, 6 X 6, 34-TON, SEMITRAILER, FLAT-BED, M989A1, 11-TON, TRAILER, FLATBED
DUAL-PURPOSE BREAK-BULK/CONTAINER (HEMAT)
TRANSPORTER

Figure 3-23. Army motor transport vehicles (continued)
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TRAILERS

M1062, 4 X 4, 7,500-GALLON, SEMITRAILER, TANK, FUEL

Figure 3-23. Army motor transport vehicles (continued)
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CHAPTER 4
RAIL TRANSPORT

This chapter covers the various aspects and phases of military rail
operations as they pertain to CONUS and the overseas theater.

Section |
ORGANIZATION AND OPERATIONS

RAILWAY UNITS

The term “transportation railway service” applies
to railway units assigned or attached to a major
transportation organization, normally a transporta-
tion composite group or a transportation command.
The TRS includes supervisory, operating, and
maintenance units. These units operate trains, main-
tain rail lines of communication and trackage, and
perform direct support and general support mainte-
nance 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 echelon of military railway
service in a theater.

See Appendix A for a listing of railway units accord-
ing to TOE, mission, assignment, and capability. See
FM 55-20 for a detailed discussion of these units.

ADMINISTRATION

Military railway operations are accomplished in
three phases. The purpose of these phases is to
reduce requirements for military units and person-
nel, as follows:

* Phase I — Military railway personnel conduct
operations exclusively.

* Phase II — Military railway personnel operate
and maintain railway lines, augmented and assisted
by local civilian railway personnel.

* Phase IIl — LN civilian railway personnel

operate and maintain railway lines. The highest
military railway echelon in the theater directs and
supervises operations. This arrangement releases
unit railway personnel for other duties and begins
whenever local conditions permit.
Generally, these phases are conducted in
sequence. Sequence may vary, however, depending on
military requirements. A phase II or phase III
operation may be initiated without progressing
through or regressing to previous phases.

For sample SOP formats for rail movements and
the transportation railway service, see Figure 4-1,
page 4-2, and Figure 4-2, page 4-3.

OPERATIONSPLANNING

A number of factors should be considered when
planning the most effective use of a railway
system. Among the most important are line
length and location and capacity of yards.
Others include:

* Roadbed and track condition.

» Track gauge.

» Track type (single, double, or multiple).

» Rail weight.

» Ballast type and depth.

» Tie type (if wood, treated or untreated).
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 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.

» Location and length of passing tracks.

* Location, type, and quantity of fuel supply.

* Location, quantity, and quality of water supply.

* Location and capacity of car repair shops
and enginehouses.

* Type and availability of motive power, i.e.,
diesel electric, electric, steam (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 conditions.

* Diagrams showing minimum structure, maxi-
mum unrestricted loading, and equipment gauges.

+ Signal system (wire and radio requirements and
coordinating responsibilities).

» Dispatching facilities.

* Route junctions.

» Availability of new equipment and repair parts.

* Local labor resources.

Because the direction of military movements is prima-
rily forward, military rail line capacity estimates are
usually based on net tonnage moved in one direction.
The movement of trains in both directions must also be
considered since total capacity is based on train den-
sity. When the railway net includes several divisions
and branch lines, separate estimates should be made
for each. When estimating rail line payload capacity,
power (locomotive) and resistance (rolling, curve, and
weather) are the limiting factors. The following fac-
tors and formulas should be used in the order listed.

2. SUPPLY MOVEMENTS

appropriate references to reports.
3. TROOP MOVEMENTS

Distance to be traveled.
Origin and destination points.
Security requirements.
Tactical situation.

@0 Q0oCw

Priority.

(Classification)

STANDING OPERATING PROCEDURE

1. GENERAL. Policies and factors involved in selecting and carrying out railway movements.

a. Releases. Date required, procurement methods, formats, dissemination, action required.

b. Routing. Responsibilities and procedures.

c. Diversions and reconsignments. Authority and initiating procedures for method used.

d. Records and reports. Responsibilities and methods for maintaining specific reports and

Current situation (for example, war, peace, partial or full mobilization, civil unrest).

Types and amount of equipment available.

(Classification)

Figure 4-1. Sample format for rail movements SOP
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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 adjacent commands for rail use and support of operating units.
d. Coordination of the theater rail plan for selection, rehabilitation, and operation of rail line to
support theater strategic plans.

2. MISSION. Rail net and facilities operated; terminals, installations, and commands supported.
3. ORGANIZATION. Available operating units, location, and operating limits.

4. FUNCTIONS. Responsibilities for operation and maintenance of military railways and 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.
) Line capacity, troop equipment, and supply requirements.
) Rehabilitation and projected requirement.
) Communication and security requirements.

) Demolition plans.

b. Short-Range.

(1) Current operational plans.

(2) Current rail line capacity and requirements.

(3) Phases of operation.

(4) Selection and rehabilitation of new or additional 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.

Assisting in construction and placing of railcar spanners.
Inspecting loaded cars.

(

3
(4
(5
(6

SQ "0 Q0T

7. MAINTENANCE. Responsibilities, procedures, inspections, reports, and standards for maintain-
ing military and utility railway facilities and equipment.

8. SUPPLY. Responsibilities and procedures for requisitioning, stocking, distributing, maintaining
levels of, disposing of excess, and accounting for railway operating and maintenance supplies;
requirements and priorities for major items, including locomotives and rolling stock.

Figure 4-2. Sample format for transportation railway service SOP
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and projected status.

9. INTELLIGENCE AND RECONNAISSANCE. Responsibilities 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 route by rail.

11. RECORDS AND REPORTS. Responsibilities and procedures for records and reports of railway
operations, situation, personnel status, equipment maintenance and inspection, equipment status,

12. TRAINING. Responsibility for conducting unit and technical training.

(Classification)

Figure 4-2. Sample format for transportation railway service SOP (continued)

Weighton Drivers

The weight on drivers of a locomotive is that
weight supported by the driving (powered) wheels
when they rest on a straight and level track. Weight
on drivers does not include any of the remaining
portion of the locomotive’s weight.

Weight on drivers is expressed in STONs. Different
types and classes of locomotives differ in weight.
All locomotives are constructed to specifications
issued by the purchaser, the using railroad, or the
manufacturer. See Table 4-1, page 4-5, for the
weight on drivers of some common types of
diesel-electric locomotives used by the Army. See
FM 55-20 for a complete breakdown of Army
locomotive characteristics.

Tractive Effort

The horizontal force that a locomotive exerts if
the wheels do not slip is known as tractive effort.
Expressed in pounds, TE measures a locomotive’s
potential power. The TE is supplied by the
locomotive manufacturer. See FM 55-20 for the
TEs of Army locomotives. When data is not
available, use the formulas that follow to compute TE.
Be sure to allow for locomotive 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 continuous 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 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 expended
exceeds this adhesion element, the drivers will slip.
Normally, the adhesion element 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 is, therefore, 25 percent
of its weight on drivers.
For an 80-ton (160,000-pound) locomotive
on drivers:
Starting TE = 25% x 160,000 1b = 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% x40,000 b = 20,000 1b
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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. Resis-
tance drops after equipment starts rolling. However,
to establish pulling ability (drawbar pull) available
for starting and pulling a train, subtract 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 continu-
ous 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 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. For 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

Certain forces, known as resistance factors, impact on
a train’s operational capability and efficiency. These
forces hold or retard movement. Each resistance must
be factored to determine locomotive power and the
total tonnage that can be handled over certain tracks at
a given time.

Rolling resistance. Rolling resistance includes the
forces that act on a train in a direction parallel to
the track. Components of rolling resistance include

friction between the railheads and the wheel treads
and flanges, 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. However, experience has led to
safe average values for rolling resistance in the

theater of operations. These values are shown in
Table 4-2.

Grade resistance. Grade resistance is 20 pounds
times the percent of grade (20 x % grade).

Curve resistance. No entirely satisfactory theoreti-
cal 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.

Table 4-1. Weight on drivers of
diesel-electric locomotives

WEIGHT ON
LOCOMOTIVE DRIVERS HP
TYPE (STON's)
Multigauge, 0-6-6-0 120 1,600
Standard gauge, 0-4-4-0 60 500

Table 4-2. Average values for
rolling resistance

AVERAGE TRACK
VALUE CONDITION
5 Excellent
6 Good to fair
7 Fair to poor
8 Poor
9-10 Very poor
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Weather resistance. Experience and tests show
that below-freezing temperatures diminish the
hauling power of locomotives. Table 4-3 shows the
adverse effects of lower temperatures in
percentages of hauling power loss.

Wet weather is usually considered local and
temporary and may be disregarded in normal
planning. In countries with extended wet seasons,
however, loss of TE due to slippery rails may prove
serious if sanding is inadequate. The applicable
reduction in TE is a matter of judgment. In general,
TE will not be less than 20 percent of weight
on drivers.

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 the factors discussed in the preceding paragraphs.
Use the following formula to calculate GTL:

DBP x WF
RR + GR + CR
where GTL = gross trailing load
DBP = drawbar pull

GTL =

W = weatherresistance
RR = rolling resistance
GR = grade resistance
CR = curve resistance

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 perfectly coordinating the actions
of two locomotive 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

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

The number of trains that may be safely operated
over a division in each direction during a 24-hour
period is known as train density. Work trains are not
included when computing TD. However, work
trains blocking the main track can reduce the density
of a rail division. Factors affecting TD include—

* Condition and length of the main line.

» Number and location of passing tracks.

* Yard and terminal facilities.

» Train movement control facilities and proce-
dures.

» Availability of train crews, motive power, and
rolling stock.

On a single track line, passing tracks are normally
6 to 8 miles apart. Multiple tracks (three or more) are
generally considered double track lines for planning
purposes since it is often necessary to remove a
portion of the third and fourth tracks to maintain
the double-track line.

Table 4-3. Effects of temperature in percent of
hauling power loss

LOSS IN
TEMPERATURE HAULING POWER

(°F) (%)
Above +32 0
+31 to +16 5
+15 to O 10
-1 to -10 15
-11 to -20 20
-21 to -25 25
-26 to -30 30
-31 to -35 35
-36 to —40 40
—-41 to -45 45
-46 to -50 50

4-6




FM 55-15

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 formulas that follow
to find reasonably accurate estimates of freight
TD for lines with 20 percent passenger trains. For a
single-track operation, use this formula:

(NT+1) 24xS

D= 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 = constant (number of hours per day)
S = average speed (FM 55-20)

LD = length of division

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. The number of trains in operation should
not exceed the number of trains that could be
cleared from either main track onto a side or
passing track at any time in an emergency. Use the
factors given for single tracks to find double track
TD (TD2):

_(NT+1)

TD D

X24 xS

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.

Tonnage

Net division tonnage is the payload tonnage in
STONSs that can be moved over a railway division
(90 to 150 miles) each day. NDT includes railway
operating supplies; these supplies must be
programmed for movement just 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 railway division.

There are other factors to consider when calculating
NDT. For example, troop, passenger, or hospital
trains will replace an equal number of tonnage (cars
with loads) freight trains. When the operation of such
trains is expected, make allowance in NDT estimates
by adjusting the TDs of the divisions concerned. In
military operations, end-delivery tonnage is that ton-
nage (in STONs) 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 division.

EQUIPMENT REQUIREMENTS

The availability of equipment in liberated or occupied
territory depends on many factors including invento-
ries, equipment condition and extent of destruction,
types of fuel available, local availability of repair
parts, and types of coupling devices.

Rolling Stock

There are several types of railcars. Each has its
own capabilities, and each is designed to transport
different types of military equipment. The commodity
to be moved dictates the type of car that will be used.

Freight cars. Compute requirements separately for
operations between major supply installations and
areas on each line of communication:

number _ daily tonnage  turnaround x 1.10
of cars average tons time :
per car

Use these average planning factors for net load
per car:

Standard/Broad Narrow Gauge

Gauge Track Track

(tons) (tons)
US Equipment 20 15
Foreign Equipment 10 7.5

Turnaround time is the estimated total number of days
required for a car to complete a round trip — the time
from placement for loading at point of origin to
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destination and back. Allow 2 days at origin, 1 day at
destination, 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 caused by terminal and way station
switching and in-transit rehandling of trains. See
Table 4-4 for required dispatch times.

Tank cars. Compute tank car requirements separately
based on bulk POL requirements and turnaround time.
Tank cars are computed at their full rated capacity.

Passenger cars. Passenger car requirements vary,
depending on policies for troop movement, evacua-
tion, and rest and recuperation. Theater passenger car
requirements are met with local equipment.

Road locomotives. Use the following formula to de-
termine the number of road locomotives required for
operation over a given railway division:

) (RT+TT)
locomotives = TD X o X2 x 1.20
where TD = train density
RT = running time (length of division di-

vided 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” (i.e., the locomotive factor) is the per-
centage of time during a 24-hour period that 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 each day. To allow for maintenance and
operational peaks, add 20 percent to the total
number of switch engines required for the railway line.

See FM 55-20 for the formula for computing
switch engine requirements.

Average Speed

For planning purposes, use the data in Table 4-5
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 affects only a comparatively
short distance (10 percent or less) of the division,
use the next 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
speed by 1 MPH.) If the ruling grade materially
affects tonnage, consider using helper service.

Table 4-4. Required dispatch times

LOCATION OR DISPATCH TIME
TYPE OF OPERATION (Days)
At base of operation 2

Forward traffic 1 per division
Return traffic 1 per division

At railhead 1

Table 4-5. Impact of restrictive factors on
average track speeds

AVERAGE SPEED
RESTRICTIVE Single Track Double Track
FACTORS MPH KPH MPH KPH
Condition of Track
Exceptionally good 12 19.3 14 225
Good to fair 10 16.1 12 19.3
Fair to poor 8 12.9 10 16.1
Poor 6 9.6 8 12.9
Grade %
1orless 12 19.3 14 225
1t01.5 10 16.1 12 19.3
15t025 8 12.9 10 16.1
25t03 6 9.6 8 12.9
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LOADING

Many factors must be considered when selecting
flat or open-top railcars, to include compliance with
CONUS commercial loading rules.

Open-Top Cars

Military equipment loaded on DOD-owned cars
traveling on common carrier lines in CONUS must
meet the loading standards of both the carrier and
the AAR. This requirement also applies to military
equipment loaded on common carrier cars. Loads on
foreign railroads must meet the country’s blocking
and lashing standards. STANAGs govern the
loading of military equipment on NATO rail lines. The
AAR’s General Rules Governing the Loading of
Commodities on Open-Top Cars (Section 6) is on
file at all ITOs in CONUS and is reprinted in
TM 55-2200-001-12 as Change 3. Also see Change 4
of this TM for more on loading standards.

Explosivesand Other Hazardous Materials

Besides complying with applicable loading rules,
personnel must adhere to laws and regulations
governing HAZMAT.

Regulations, rules, and guidelines. The DOT
is responsible for regulating interstate shipment and
movement of all HAZMAT by rail. The US Code
(Section 831 through 835, Title 18, Chapter 39)
establishes DOT authority and responsibilities
for handling and transporting HAZMAT. Applicable
regulations are published in 49 CFR, Transporta-
tion, and reprinted in BOE Tariff 6000. These
regulations set forth requirements for classifying,
packaging, marking, labeling, and storing HAZMAT.
They also ensure compatibility of materials and
govern the placarding of containers and vehicles
carrying these materials. (See Appendix E of this
manual for DOT Chart 10, Hazardous Materials
Marking, Labeling & Placarding Guide.) When
necessary, DOD and DA may supplement DOT
requirements. For more specific regulations and
guidance, see the following publications:

* AR 55-355 covers transporting military explo-
sives and HAZMAT by military or commercial

carriers within CONUS. It lists AAR loading rules
for safe transportation and provides information on
placarding containers and vehicles. AR 55-355
requires compliance with all regulations including:

— Reporting accidents (according to AR
385-40).

— Maintaining records.

— Tracing shipments.

— Completing SF 361.

— Ensuring cargo security.

* AR 385-40 contains information on reporting
accidents.

* MIL-STD-129 series provides guidance on
marking packages.

* Bureau of Explosives Pamphlet 6C covers
loading and bracing methods. Approval by the AAR
of all loading, blocking, and bracing methods used
in rail shipment of unboxed explosive projectiles,
torpedoes, mines, and bombs exceeding 90 pounds
is required by 49 CFR, Paragraph 173-56. Only
the military is authorized to ship palletized explosive
projectiles of not less than 4 1/2 inches in diameter
without being boxed. Methods for bracing and
blocking other than those given in this pamphlet
must be submitted through military transportation
channels to the BOE for approval.

« TM 9-1300-206 provides information on the
care, preservation, and destruction of ammunition. It
contains data on quantity-distance standards for
manufacturing, storing, and transporting mass-
detonating ammunition, handling, explosives, and
small arms ammunition. It also includes quantity-
distance classes and tables for all classes of
ammunition and explosives.

* TM 55-602 offers general guidance on trans-
porting special freight. It identifies applicable
directives and regulations and agencies prescribing
transportation policies.

* Army Materiel Command publications contain
outloading drawings of ammunition, missile systems,
special weapons, and other HAZMAT.

Bracing and blocking. When bracing and blocking,
only lumber free of characteristics that impair strength
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or interfere with proper nailing should be used. Do
not use lumber with cross grain, knots, knotholes,
cracks, or splits. Use nails [AW TM 55-2200-
001-12. Nails should be long enough to ensure
necessary holding power and ample penetration
of car walls, floors, or bracing and blocking
materials. To prevent sparks when nailing braces
around packages of explosives, brass or copper
hammers should be used. 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. Basic precautions should be
followed when loading a railcar. For example, 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 freight will be loaded to
balance the other end. Failure to observe this
precaution may cause the car to derail. Never load or
stow incompatible chemicals or explosives together
(see 49 CFR, Parts 170 through 179). Added precau-
tions include the following:

* When loading packages, avoid losing space
by pressing each package firmly toward the end
of the car.

* Avoid high pressure on small areas. Use the
largest possible area of a package to resist pressures.
Nail beveled boards to cover projecting metal or nails
or other defects in the floor. Cars with corrugated
or pressed metal unlined ends, as well as cars with
bowed ends, must be boarded up at the inside of
the ends to the height of the load.

* Never use cars with end doors or 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 only).

* Never use refrigerated cars unless use is
authorized by the carrier or owner, ice bunkers are
protected by solid bracing, and nonfixed floor racks
areremoved.

* When loading in closed cars, secure the load so
that it does not come into contact with side doors or
roll and shift in-transit.

* When using lift trucks to move heavy loads in
and out of cars, use a temporary steel plate or other
floor protection device of suitable size to prevent
the truck from breaking through the floor. Place
the load in the car so that there is no more weight on
one side than the other. Limit the load over truck
assembly 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.

* When loading between truck centers and
the ends of the car, material 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. For specific guidance,
refer to the General Rules section of TM 55-2200-
001-12.

* When loading, blocking, and bracing ammuni-
tion for carload and less-than-carload shipments,
make sure ammunition containers are tightly
wedged in place at the time of 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 both the contain-
ers and railcars carrying explosives and other
HAZMAT. For a description of labels and other
placards, see 49 CFR, Parts 172 through 174, and
Appendix E of this manual.

Empty tank cars and boxcars are often covered
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

The rail transportation industry and the shipper share
responsibility for 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
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must be fully aware of this responsibility, which
includes the following:

» Thoroughly inspecting the car before loading
to ensure that it meets security and serviceability
requirements. Cars with insecure doors or holes or
damaged places in floors, roofs, or sides must be
repaired before they are used or rejected to carrier
and a substitute car provided.

* Properly loading and bracing the load and
closing and sealing the car. Improperly stowed or
braced loads may be damaged in movement, inviting
pilferage. (See Change 4, TM 55-2200-001-12).

» Conforming to the loading standards necessary
for safe movement under existing conditions.

— Sealing closed cars containing sensitive AA&E
cargo 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.

— Ensuring that shipping papers furnished the
carrier specify that flame or heat-producing tools will
not be used to remove sealing devices from AA&E
shipments. For nonsensitive shipments other than
AAKE, a ball-type, serialized seal will suffice.

— Covering shipments in open cars with se-
curely fastened tarpaulins.

— Fastening small items shipped on flatcars se-
curely to the car floor.

* Preparing an accurate list of contents,
preparing the waybill, and affixing 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 transporta-
tion officer and commercial railway personnel
must inspect all open-top cars before movement
to ensure that they are loaded properly and meet
clearance requirements.

In-transit. The commercial railroad (CONUS) or
the TRS (overseas theaters) is 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 originating 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 possible, cars carrying pilferable
freight are grouped together to allow for the
economical use of guards. Special handling is given
to mail or high-priority classified traffic.

In CONUS, the appropriate Army headquarters pro-
vides train guards. In overseas theaters, military po-
lice or other units assigned or attached to the TRS for
security duties provide train guards. These units also
guard cars and trains during movement in railroad
yards. Sensitive supplies may be guarded by personnel
assigned to the car by the loading agency. The yard-
master 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 then sign the record.

When a “bad-order” car containing supplies subject
to pilferage is “set out,” a member of the guard
crew stays with the car until properly relieved. Guard
crews must be alert at all times, particularly when
the train is stopped or passing through tunnels,
cuts, and villages at slow speeds.

At destination. When carload freight is received
by the designated depot, siding, or track, the
consignee then becomes responsible for the
shipment. Specific guidelines, if observed by the
consignee, limit possibilities for loss, pilferage, or
serious damage or injury. They include the following:

» Unload cars as quickly as possible.

* When removing wire seals from closed cars, be
careful not to break latches on car doors. Wire cutters
are recommended for this purpose.

* Record seal numbers on shipping documents.

* Do not use flame or heat-producing tools to
remove sealing devices from shipments of arms,
ammunition, or explosives.
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CONSTRUCTION,MAINTENANCE,
AND SUPPLY

The most important assets of a rail network
are track and roadbeds. Construction of new
trackage is performed by the CofE and general
maintenance performed by TRS.

Construction Requirements

For planning purposes, a railroad division includes
90-150 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. 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 operations
is responsible for new rail construction and large
scale rehabilitation. However, TRS maintenance of
way personnel may be required to assist engineer
personnel with rehabilitation.

See Table 4-6 for the materials and man-hours
required for new construction of one mile of
standard-gauge (56 1/2-inch), single-track railroad.
See Table 4-7, page 4-13, for expected rehabilita-
tion requirements for a 100-mile standard-
gauge, single-track division extending inland from
a port. This table shows the average percentage
of demolition over the entire division. See FM 55-20
and TM 5-370 for more information.

Table 4-6. Material and man-hour requirements for railroad construction®

ITEM STONs MTONSs MAN-HOURS
Grading (includes clearing average 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) 128 111 3,200
Culverts, 7 per mile-280 feet (85.34 m) 8 7 1,400
Ties — 2,900 218 300 —
Rail, 90-pound — ARA — A Section 79 45 —

115-pound — ARA — E Section 103 57 —

Fastening (based on 39-foot rail) (11.89 m) 33 10 —

Total 569 530 15,500
* Per 1 mile of standard-gauge single track.

4-12




FM 55-15

Table 4-7. Rehabilitation requirements per railroad division

PER PERCENT CONSTRUCTION MAN-
100 MILES OF REHABILITATION MATERIAL ' HOURS '
ITEM (161 KM) DEMOLITION (Quantity ) STONs MTONs (Thousands )

Main line trackage 100 mi 10 7.0 mi 2,708 1,033 36.4
Port trackag e? — 100 3.0 mi 1,368 1,092 14.4
Passing siding s? 2.4 mi 80 2.4 mi 1,049 874 11.5
Station siding s? 1.6 mi 80 1.6 mi 730 582 7.7
Railway terminal 23 1.0 ea 75 0.75ea 8,025 4,875 160.0
Water stations 3.0ea 100 3.00ea 135 210 9.0
Fuel stations 1.0ea 100 1.00 ea 19 16 0.9
Bridging

(70 ft per mile) 7,000 55 2,700 2,700 2,672 70.0

linear ft
Culverts 28,000 15 4.200 (74 ea) 63 63 13.7
linear ft linear ft

Grading and ballast — — — — — 40.5
T Tunnels require special consideration. To repair (by timbering) a 50-foot demolition ateach end of a single-track tunnel (100 fttotal per

tunnel), allow 70 STONs or 87 MTONs, and 3,000 man-hours.
2 Estimate includes ties, rails, fastenings, turnouts, tracklaying, and surfacing. Itis assumed ballastis available at work sites.
3 Includes replacing buildings 100 percent, ties 30 percent, railand turnouts 85 percent.

Maintenance Responsibilities

Once railways are constructed and turned over to
TRS for operation, the TRS assumes responsibility
for all minor railway maintenance in the
communications and combat zones to the forward
limit of traffic. See TM 55-204 for more
information. TRS responsibilities include—

* Maintaining the railway communications cir-
cuits used for railway operation and administration.
(Responsibility becomes effective when all circuits
on the line have been turned over to the TRS.)

» Operating railway block signals of the interlock-
ing plants and centralized traffic control devices.

* Providing unit and intermediate maintenance of
signals and control devices.

* Installing, maintaining, and operating internal
communications.

The TRS is normally divided into a number of
divisions for maintenance and operation. Each divi-
sion is assigned a railway battalion. Each battalion
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includes personnel from the railway engineering
company who perform necessary maintenance of
tracks and structures.

The battalion commander has overall responsibility
for railway maintenance, including maintenance
procedures, instructions, and work. The railway
engineering company commander is the maintenance
of way superintendent. As such, his responsibilities
include inspecting and maintaining tracks and
structures and supervising all maintenance work
procedures. Platoon and section leaders supervise
assigned maintenance operations.

Maintenance Categories

Army maintenance is divided into two categories —
unit and intermediate. These categories are discussed
here as they apply to locomotives and rolling stock.

Locomotives. Suitable inspection pits and facilities
must be provided for inspection, repair, and adjust-
ment of locomotive parts. Locomotives must be in-
spected periodically and maintenance documented
according to rail technical manuals. See technical
publications on equipment being maintained.

Maintenance on locomotives is normally performed
in an enginehouse. 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.

Unit maintenance. Unit maintenance of loco-
motives consists of during-operation maintenance,
inspection of visible moving-parts, and lubrication
and repair or replacement of parts. The train operat-
ing company performs maintenance. The engineman
is responsible for the equipment he operates. The
balance of unit maintenance is the responsibility of
the railway equipment maintenance company.

Intermediate maintenance. The railway equip-
ment maintenance company performs intermediate
maintenance. If repairs are not too extensive, they
are made and the locomotive put back into service. If
repairs are beyond railway workshop capability,

the unit makes only those repairs needed to move
the locomotive to a fixed installation for repair.

Depot maintenance. Depot maintenance is not
performed by the TRS. It is beyond the capability of
the transportation railway equipment maintenance
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. At these points, they
make repairs that cannot be made at the loading
installation, avoiding moving the cars into the main
terminal. The master mechanic (railway equipment
maintenance company commander) is responsible for
the operation of the rip tracks.

Unit maintenance. Unit maintenance includes run-
ning repairs and inspection of rolling stock. The
railway battalion train maintenance sections and crews
perform unit maintenance. Military or civilian car
inspectors perform maintenance at the originating
terminals and at inspection points en route. They also
make repairs needed to ensure safe train operation.

Intermediate maintenance. Intermediate mainte-
nance consists of running and emergency repairs
that require taking the car out of service for a
short time only. The railway battalion’s train mainte-
nance sections and crews and the railway car
repair companies perform intermediate maintenance.
Military or civilian maintenance personnel perform
intermediate maintenance at a car’s home terminal
or a prescribed location.

Depot maintenance. Depot maintenance is not per-
formed by TSR units.

Maintenance of Way

Certain considerations must be factored into planning
and maintenance to effectively and safely operate a
rail network. Roadway, track, and structure mainte-
nance are critical elements in maintenance of way.

Roadway. Roadway maintenance keeps the part of the
right-of-way on which the track is constructed in
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serviceable condition. This part of the right-
of-way includes excavations, embankments,
slopes, shoulders, ditches, and road or stream diver-
sions. 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 consider-
ations in track maintenance are: gauge, surface,
alignment, and dress.

The continual passing of trains around a curve even-
tually moves the track, altering the alignment and
distorting the curve (see subparagraph, “Determining
Track Curvature”). TRS maintenance of way
personnel should restore the track to its correct
curvature if distortion exists. They must also inspect
the roadbed and track frequently for damage from
sabotage, direct enemy action, or weather. Failure to
do so may result in serious operating delays.

Structures. In a theater of operations, structures
essential to railway operations must be maintained
according to prescribed maintenance standards. These
structures include bridges, culverts, tunnels, and fuel
and water facilities. When repairing structures,
always observe minimum clearances.

Determining Track Curvature

Degrees of track curvature impact significantly on
train operation and adversely affect speeds. Track
curvature is measured by either the survey or
string method.

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 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 curvature (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:

A= R X arc OrA=3.1416XR2XD

2 360

where: A = area

R =radius of curvature in feet

D =degreesofcurvature

arc = 100 ft (since arc and chord are almost
the same for a 1°curve.)

To solve for R:
R = arc X 360 _arc X573
T 2x3.1416xD D
730

R then equals 5,730 for a 1° curve andS’T for
a D° curve.

Table 4-8, page 4-16, shows the relationship be-
tween degree of curve and radius of curvature for
simple curves.

String method. If a surveying instrument is not avail-
able, compute the degree of simple curvature (arc ofa
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 can be rolled up and carried in the pocket.
Take the following steps 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
(Figure 4-3, page 4-16).

* 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.

SupplyProcedures

Railway supplies are expendable supplies required
for the operation and maintenance of railway
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divisions. At the beginning of operations, all
operating units must submit reports of supplies on
hand. Railway supplies are distinguished from
organizational supplies. Whenever possible, use
local supply sources to reduce transportation
requirements. In a theater of operations, sources of
railway supplies include—

* Military stocks.

* Manufacturers in or near the theater.

» Foreign railways.

» Captured enemy material and equipment.

» Parts and assemblies manufactured or repaired
by other railway units.

» Transfers from other railway operation units.

The battalion supply officer serves as fuel agent
for the railway transportation battalion. Fuel agents
must ensure that the operating TRS agencies
receive enough locomotive fuel, regardless of the
source. Fuel and lubricants are requisitioned through
normal supply channels.

The supply officer of the highest transportation
railway echelon prepares tables of allowances and
supplies for all units within the command. To
ensure uninterrupted operations, the supply officer
determines a workable stock level allowance for
each unit.

Stock levels for the railway division are usually
determined from past requirements. To estimate
repair parts requirements, use the factor 1.5 STONs
per month for each train moving in each direction
per day. Beginning with the first railway division,
select the train density established for the division
and multiply by 2 (for 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 successive
division to determine the total STONs required
per month for the entire railway system. This total
is an estimate only and should be revised to fit operat-
ing conditions.

Table 4-8. Degree of curve and radius of curvature for simple curves

D R D R D R
1 5,730 7 819 13 441
2 2,865 8 716 14 409
3 1,910 9 637 15 382
4 1,433 10 573 16 358
5 1,146 11 521 17 337
6 955 12 478 18 318

/— CHORD DISTANCE 62 FT —\
| |

R =inches = D°

Figure 4-3. Determining curvature (string method)
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Section I
RAIL TRANSPORT DATA

LOCOMOTIVE CLASSIFICATION

Different classification systems exist for locomotives
in CONUS and most other countries throughout the
world. Understanding the systems described in this
section is essential in planning rail operations.

Whyte System

This system classifies locomotives by wheel arrange-
ment. The Army uses the Whyte System. Although
originally developed for steam locomotives, this sys-
tem 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 digit
represents the number of leading or “guide” wheels,
the second the number of drive wheels, and the third
the number of trailing wheels. If there are no trailing
wheels, then the figure “0” is used in each case. Two
separate sets of driving wheels are shown as two
separate digits — always 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. Using 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 1-D-0. A locomotive with two six-wheeled
trucks would not necessarily be equipped with all
axles powered, usually the middle axle being an
idler. This locomotive would then be shown as an
“A-FA+A-I-A,” the plus sign (+) representing the
separation of the front and rear trucks.

RAILWAY EQUIPMENT
CHARACTERISTICS

The Official Railway Equipment Register pro-
vides data 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 on hand. See Tables 4-9 through 4-19,
pages 4-18 through 4-26, for railway equipment
characteristics as follows:
* Motive power.

— Locomotives — Table 4-9, page 4-18.

— Locomotive cranes — Table 4-10, page 4-20.

— Railway maintenance motor cars — Table
4-11, page 4-21.

* US rolling stock.

— Open-top cars (gondolas and hopper cars) —
Table 4-12, page 4-21.

— Flatcars — Table 4-13, page 4-22.
Boxcars — Table 4-14, page 4-22.
— Refrigerator cars — Table 4-15, page 4-22.
Tank cars — Table 4-16, page 4-23.
Special-purpose cars — Table 4-17, page

4-23.
» German rolling stock — Table 4-18, page 4-24.
» Korean rolling stock — Table 4-19, page 4-26.
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Table 4-9. Characteristics of locomotives
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Table 4-9. Characteristics of locomotives (continued)
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Table 4-10. Characteristics of locomotives cranes

REACH RADIUS
LENGTH BOOM AND CAPACITY
GAUGE  WEIGHT OVER EXTREME EXTREME LENGTH Main Aux
TYPE (in) (Ib) COUPLERS WIDTH HEIGHT (ft) Hoist Hoist
Locomotive, 56 1/2, 191,000 30°10” 17°10” 10’ 4” 25 16’ (75-T) 25’ (10-T)
steam, 60, 63, (2-piece, 25’ (34-T) 30’ (8-T)
wrecking, 66 curved)
75-T,
broad gauge,
domestic and
foreign svc
Locomotive, 56 1/2 291,700 310" 15’ 6” 10’ 4” 28 28’ (67-T) —
crane, (2-piece,
diesel, mech, straight)
150-T,
domestic svc
Locomotive, 56 1/2, 221,500 36'1” 13’ 6” 10’ 4” 50 12’ (40-T) —
diesel, elec, 60, 63, (2-piece, 50’ (6 3/4-T) —
40-T, 66 straight)
broad gauge,
domestic and
foreign svc
Locomotive, 56 1/2 220,000 29’4 1517 10’ 6” 50 12’ (40-T) —
diesel, elec, (2-piece, 50’ (6 3/4-T) —
40-T, straight)
domesticsvc
Locomotive, 56 1/2, 148,000 277 13’ 0” 8 6” 50 12’ (25-D —
diesel,mech, 60, 63, (2-piece, 50’ (4-T) —
25-T, 66 straight)
broad gauge,
domestic and
foreign svc
Locomotive, 36, 152,000 32'6” 12’ 0” 8’ 6” 40 12’ (25-T) —
diesel,mech, 39 3/8, (2-piece, 40’ (6-T) —
25-T, 42 straight)
narrow gauge,
foreign svc
Locomotive, 56 1/2 155,000 30'0” 15’ 2” 10’ 8” 50 12’ (25-T) —
diesel, mech, (2-piece, 50’ (4-T) —
25-T, straight)
domestic svc
Locomotive, 56 1/2 167,000 30'0” 15’77 10’ 4” 50 12’ (35-T) —
diesel, mech, (2-piece, 50’ (5-T) —
35-T, straight)

domestic svc
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Table 4-11. Characteristics of railway maintenance motor cars

FUEL
GAUGE WEIGHT LENGTH WIDTH HEIGHT HORSE- CAPACITY
TYPE (in) (Ib) (in) (in) CAPACITY POWER (gal)
Gasoline, mech, 56 1/2 2,950 112 58 w/o 8 person 62.6 8
4 wheels, solid cap
drawbarcouplers,
closed cab with
cabhand brake
Gasoline, mech, 56 1/2 1,700 103 50 10 person 62.6 8
4 wheels, solid
drawbar couplers,
open body with
hand brake
Table 4-12. Characteristics of open-top cars
LIGHT
GAUGE NORMAL CAPACITY INSIDE DIMENSIONS WEIGHT
TYPE (in) (Ib) (cu ft) Length Width Height (STON's)
Gondolas:
High side, 8W, 36, 39 3/8, 60,000 940 34’5 6’10 1/2” 4 13.0
narrow gauge, 42
foreign svc
Low side, 8W, 36, 39 3/8, 60,000 356 34’6 6’10 1/2” 16" 12.1
narrow gauge, 42
foreign svc
High side, 8W, 56 1/2 80,000 1,680 40’ 8’ 3 3/4” 4 18.0
broad gauge,
foreign svc
Low side, 8W, 56 1/2, 60, 80,000 500 40°41/2” 8 31/4” 16" 16.0
broad gauge, 63, 66
foreign svc
Low side, 8W, 56 1/2 100,000 1,184 416 9°6 1/8” 3 23.0
drop ends,
domesticsvc
High side, 56 1/2 100,000 1,580 41'6 9’6" 46" 25.0
std gauge,
domesticsvc
Hopper Cars:
8W, domestic svc 56 1/2 100,000 — 33 9°'51/2” 97 —

4-21




FM 55-15

Table 4-13. Characteristics of flatcars

NORMAL PLATFORM LIGHT
GAUGE CAPACITY PLATFORM PLATFORM HEIGHT WEIGHT
TYPE (in) (Ib) LENGTH WIDTH ABOVE RAIL (STONs)
8W, narrow gauge, 36, 39 3/8, 60,000 34’8 1/2” 72 37 10.9
foreign svc 42
12W, domestic svc 56 1/2 200,000 54’ 10°6 1/2” 4’1 1/4” 35.0
8W, domestic svc 56 1/2 140,000 49°' 11 1/2” 10°31/4” 3'81/2” 27.0
12W, broad gauge, 56 1/2, 60, 160,000 46’ 4” 9 8" 4'27/8” 35.3
foreign svc, 80-T 63, 66
12W, domestic svc 56 1/2 200,000 54’ 10°6 1/4” 4’5 3/8” —
(passengertrain svc)
8W, domestic svc 56 1/2 100,000 43’ 3” 10’ 6” 3 8" 255
8W, broad gauge, 56 1/2, 60, 80,000 40’ 9” 8 71/4” 36 15/16” 14.5
foreign svc 63, 66
8W, broad gauge, 56 1/2, 60, 140,000 50'7” 9 8 NA 415
depressed center, 63, 66
foreign svc
Table 4-14. Characteristics of boxcars
LIGHT
GAUGE CAPACITY INSIDE DIMENSIONS DOOR WEIGHT
TYPE (in) (Ib) (cu ft) Lenth Width Height DIMENSIONS (STONs)
8W, domestic svc 56 1/2 100,000 3,975 50’6~ 9 3 10’ 6” 10’ wide, clear 23.0
opening
.8’ high, clear
opening
8W, broad gauge, 56 1/2, 80,000 2,520 40’ 6” 8 6” 6’55/8” 6’8 3/4” wide 18.5
foreign svc 60, 63, 66 8’ 3 1/4” high
Table 4-15. Characteristics of refrigerator cars
NORMAL LENGTH INSIDE ~ WIDTH INSIDE ICE
GAUGE  CAPACITY SIDE SIDE CAPACITY DOOR
TYPE (in) (Ib) LINING LINING (Ib) DIMENSIONS
8W, disassembled, 56 1/2 80,000 38 91/2” 6’11” 11,000 4’ wide
foreign svc 7’ high
8W, disassembled, 56 1/2, 80,000 32°1/2” 7’ 8” (approx) 11,000 4’wide
broad gauge, 60, 63, 66 7’ high
foreign svc
8W, mechanical, 56 1/2, 80,000 40'9” 7’ 6” (approx) None 6’ wide
foreign svc 60, 63, 66 equipment 7’ high
compartment
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Table 4-16. Characteristics of tank cars*

MAXIMUM LIGHT
WHEEL CAPACITY CAPACITY WEIGHT
TYPE GAUGE (gal) (Ibs) (STON's) PRESSURE
DOT-103W General Purpose 56 1/2 Various 110,000 30 <101 psi
DOT-103AW Nickel-clad 56 1/2 Various 119,000 30 <101 psi
DOT-105S500W Insulated 56 1/2 Various 135,000 40 500 psi
(Compressed Gases)
DOT-111A100W1 Insulated 56 1/2 Various 200,000 35 100 psi
DOT-111A100W1 Insulated 56 1/2 15,000+ 200,000 33 100 psi
(Caustic Soda Service)
DOT-111A60ALW2 56 1/2 15,000+ 200,000 25 60 psi
(Nitric Acid Service)
*See UTLX or GATX Tank Car Manuals for detailed tank car specifications.

Table 4-17. Characteristics of special-purpose cars

WEIGHT
HEIGHT
GAUGE LB) OVER END SILLS ABOVE
TYPE (in) Light Loaded Length Width RAIL REMARKS
Car, amb unit, 8W, 56 1/2 157,000 167,300 78 11" 10’ 13’67 Capacity:
domestic svc 27 patients,
6 corpsmen,
1 nurse, 1 doctor
Car, guard, 56 1/2 92,740 99,300 57 91 14’2 1/2” Air-conditioned,
domestic svc shower, toilet,
kitchen,
2 sleeping
compartments
Car, kitchen, troop/ 56 1/2 100, 160 NA 54'21/2" 9°53/4” 136" Width, side
amb train, 8W, door opening: 6’
domestic svc
Car, kitchen, dining 56 1/2,60, 111,400 NA 63’ 1/4” 9 13 Seat capacity: 24
and storage, 63, 66 (avg)
amb train,
8W, foreign svc
Car, personnel, 56 1/2,60, 111,400 NA 63’ 1/4” 9o 13 Berth capacity:
amb train 63, 66 (avg) 15 EM,
4 doctors,
2 nurses

4-23




FM 55-15

Table 4-18. Characteristics of German freight cars
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Table 4-18. Characteristics of German freight cars (continued)
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Table 4-19. Characteristics of Korean freight cars

INSIDE DOOR HEnglT: (M)
NUMBER  LIGHT CAPACITY DIMEI(\I@)IONS DIMEI(\IS)IONS FLOOR
OF WEIGHT WEIGHT CUBE ABOVE
TYPE AXLES (STONs) (Ib) (cum) Length Width Height Width Height TOP OF RAIL
Boxcar:
40-T 4 21 88,160 87 12.95 2.7 25 1.7 2.1 1.1
50-T 4 22 110,200 95 13.04 2.8 2.6 1.8 2.1 1.6
Gondola:
40-T 4 19 88,160 40 11.00 2.6 1.4 NA NA 1.1
50-T 4 20 110,200 49 13.04 2.7 1.4 NA NA 1.6
Flatcar:
40-T 4 16 88,160 NA 12.20 25 NA NA NA 1.1
50-T 6 20 110,200 NA 15.00 2.9 NA NA NA 1.2
Tank car 4 22 88,160 (10,000 11.09 2.9 2.7 NA NA 1.1
(USA-owned) gal)
CLEARANCESAND
TRACK GAUGES

Overhead and side clearances must be known before a
load plan can be developed. Any equipment exceeding
published clearance must be approved by the shipping
industry prior to loading.

Standard Clearances

Overhead clearances and platform heights are mea-
sured from top of rail; side clearances are measured
from centerline of track. See Table 4-20, page 4-27,
and Figure 4-4, page 4-27 for standard minimum
clearances. Local conditions may call for greater
clearances.

CompositeClearance Diagrams

Sample clearance diagrams (Figure 4-5, page 4-28,
and Figure 4-6, page 4-29) show the distances that
equipment or cargo may project to the sides at various
heights above track level. The diagrams are compos-
ites of the minimum dimensions of all similar struc-
tures in the countries listed (with corresponding track
gauges) in Table 4-21, page 4-30. Not all of the

limiting clearances shown in the composites will exist
at once on any particular rail line. A clearance dia-
gram must be obtained or made for the rail line being
operated. Do not confuse horizontal distances shown
in the diagrams with track gauge.

For example: In Figure 4-5, 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 Figure 4-6, a vertical clearance
between 13 3/4 inches and 3 feet 4 inches results when
the width clearance is not more than 8 feet.

BRIDGE CAPACITY

Bridges are designed to carry specific concentrated
loads safely. The best formula for determining a
bridge capacity is the Cooper’s E-rating.

Cooper’sE-rating

The weight, in thousands of pounds, that a bridge can
support for each driving axle of a locomotive is
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referred to as the Cooper’s E-rating of the
bridge. Military railroad bridges are normally de-
signed for a Cooper’s E-45 rating but may be built
for lighter or heavier loads. To determine the
required Cooper’s E-rating of a bridge for a
particular locomotive, divide the locomotive’s
weight on drivers by its number of driving axles.

For example, for a 2-8-0 (steam) locomotive
weighing 140,000 pounds on drivers to cross a
bridge safely, the bridge must have a rating of
E-35 or above:

140,000

i 35,000

Table 4-20. Standard minimum clearances — wires, buildings, and other structures

CLEARANCE CLEARANCE
ITEM .
(m) (ft in) ITEM (m) (ft in)
Overhead clearances: Side clearances:
Wires: Buildings 2.59 8 6”
High voltage 8.53 28'0” Canopies:
Other 8.23 27’07 Up to 15’ 6” 2.59 8 6"
Structures 6.71 22’0 Higherthan 15’ 6” 1.68 5 6”
Platforms:
39 1.88 6’2
4 1 50
Refrigerator platforms:
32 1.88 6’ 2
47 2.59 8’ 6”
Enginehouse entrance:
Overhead 5.18 17°0”
Side 1.98 6’ 6”
—+— |
| |
i
| d |
| . 8 RADIUS
8’ | 8’ I
16’ 2 16°
I 12 |
23 | 14 I
\ so 5] / ) |
] | N
J j‘
&hi—:xmp OF RAL /f:g:l——z-;\
BASE OF RAIL el >~
| SUBGRADE — |
FOR BRIDGES FOR TUNNELS

Figure 4-4. Standard minimum clearances — single-track bridges and tunnels
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5'6”
4
]
— e ———————— -
| "
—
! 13’
¢
TRACK 11
]
9'8” 'l- —
, !I 1/4”
9’5” 'i
] I
38 93" 1
3'21/4 91 3/8" —L
311/4” | , |
6 1/2” | 9 |
93/4” | - I |
| |
Ji“: éh_--.,_\ 15 3/4” [! 15”
] |
| | | 5’6 3/4" TOP OF RAIL
7 1/2” 5"
51/2" N
6'9
8 11/2”

Figure 4-5. Composite clearance diagram for standard-gauge (56 1/2 in)

and broad-gauge (60, 63, and 66 in) track
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21/2”
| -
|

| T
9” | -/ | '\
B
— |
|
¢
1
TRACK
|
|
|
|
| 6’10
|
|
11'3” |
10’6 I
86"
| 8’ 3" ' |
|
‘ 8’
\l i |/
7°10 1/2” |
| -
75 I 3 g
6'81/2 = 34
11 1/4” 66 | | 13 3/4”
5 1/4” 6 35/8" — ' 7 2ne”
L i LS
J_— JI- " |
/\|||| [ 51/8— | T
/ I—SEE NOTE 1 —|
TOP OF 9 21/2 ‘ PSEE [’\]oj'E 2 4‘ ‘ 51/8" 91/8
RAIL | 4’5 |

NOTE 1: 2’ 8 3/4” for 36-inch track gauge.
3’ for 39 3/8- and 42-inch track gauge.

NOTE 2: 4’ for 36- and 39 3/8-inch track gauge.
4’ 5” for 42-inch track gauge.

Figure 4-6. Composite clearance diagram for narrow-gauge (36, 39 3/8, and 42 in) track
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Table 4-21. Track gauges of the world*

COUNTRY GAUGES (MM)* COUNTRY GAUGES (MM)*
Albania 1,435 Greece 1,435; 1,000; 750; some
Algeria 1,432; 1,055 dualgauges

Angola 1,067; 600 Guatemala 914

Argentina 1,000; 1,435; 1,676 Guinea 1,000

Armenia 1,520 Honduras 1,067; 1,057; 914
Australia 1,435; 1067; 1,600 Hong Kong 1,435

Austria 1,435; 760; 1,000 Hungary 1,524; 1,435, 760
Azerbaijan 1,520 India 1,676; 1,000; 762; 610
Bangladesh 1,676; 1,000 Indonesia 1,067,750

Belarus 1,520 Iran 1,435; 1,676

Belgium 1,435 Iraq 1,435

Benin 1,000 Ireland 1,600

Bolivia 1,000 Israel 1,435
Bosnia-Hercegovina 1,435 Italy 1,435; some 1,000 and
Botswana 1,067 950

Brazil 1,600; 1,000; 762; 1,440 Ivory Coast 1,000

Bulgaria 1,435; 760 Jamaica 1,435

Burkina Faso 1,000 Japan 1,067; 1,435; 1,372; 762
Cameroon 1,000 Jordan 1,050

Canada 1,435 Kampuchea 1,000

Chile 1,676; 1,000; 1,435 Kazakhstan 1,520

China, PR 1,435;some 750 Kenya 1,000

Columbia 914; some 1,435 Kirgizia 1,520

Congo 1,067 Korea, North 1,435; some narrow gauge
CostaRica 1,067 Korea, South 1,435;762

Croatia 1,435 Latvia 1,520; 750

Cuba 1,435 Lebanon 1,435

Czech Republic 1,435;750; 760 Liberia 1,435

Denmark 1,435 Libya Nooperatingrailroads
Dominican Republic 1,435; 762 Lithuania 1,520; 1,435; 750
Ecuador 1,067 Luxembourg 1,435

Egypt 1,435 Macedonia 1,435

El Salvador 914 Madagascar 1,000

Eritrea 950 Malawi 1,067

Estonia 1,520 Malaysia 1,000

Ethopia 1,000 Mali 1,000

Finland 1,524 Mauritania 1,435

France 1,435; 1,000 Mexico 1,435;914

Gabon 1,435 Moldova 1,520

Georgia 1,520 Mongolia 1,520

Germany 1,435; some narrow gauge Morocco 1,435

Ghana 1,067 Mozambique 1,067
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Table 4-21. Track gauges of the world* (continued)

COUNTRY GAUGES (MM)** COUNTRY GAUGES (MM)**
Myamar (Burma) 1,000 Sudan 1,067
Namibia 1,065 Swaziland 1,067
Nepal 762 Sweden 1,435
Netherlands 1,435 Switzerland 1,435; 1,000
New Zealand 1,067 Syria 1,435
Nicaragua 1,067 Tadjikistan 1,520
Nigeria 1,067; 1,435 Taiwan 1,067
Norway 1,435 Tanzania 1,000
Pakistan 1,676; 1,000 Thailand 1,000
Panama 914; 1,524 Togo 1,000
Paraguay 1,435 Tunisia 1,435; 1,000
Peru 1,435; 914 Turkey 1,435
Philippines 1,067 Turkmenistan 1,520
Poland 1,524; 1,435; 1000; 785; Uganda 1,000

750; 600 Ukraine 1,520
Portugal 1,668; 1000 United Kingdom 1,435; 1,600
Puerto Rico 1,000 United States 1,435
Romania 1,435; 1,524; 760 Uruaguay 1,435
Russia 1,520; 1,067 Uzbekistan 1,520
SaudiArabia 1,435 Venezuela 1,435
Senegal 1,000 Vietnam 1,435; 1,000
Slovakia 1,435; 1,520; 1,000; 750 Yugoslavia (Serbia
Slovenia 1,435 and Montenegro) 1,435
South Africa 1,065;610 Zaire 1,067
Spain 1,668; 1,435; 1,000 Zambia 1,067
SriLanka 1,676;762 Zimbabwe 1,067
* From Janes World Railways, 1995-96.
** To convertto inches, multiply milimeters by 0.04.

Steel[-Beam Bridges

Use Table 4-22, page 4-32, to determine capacity
of steel I-beam bridges constructed with two, four,
six, or more steel stringers or girders of equal
dimensions. Assume one stringer per rail. Measure
the width and thickness of the lower flange of one
stringer at the center of the span length (Figure 4-7,
page 4-33). Also measure the depth and length
of the stringer. Then select the steel stringer that is
nearest 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
reduction must be determined by qualified personnel,
normally from the Corps of Engineers. See FM 5-446
for more information concerning bridge capacities.

WoodenBridges

Use Table 4-23, page 4-33, to determine the capacity
of railway bridges with wooden stringers. Measure
the width of each stringer under one track at the
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center of the longest span and add the measure-
ments to obtain total stringer width. In Figure 4-8,
page 4-34, 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.

MAXIMUM BULK LOADS

A car’s rated load limit does not mean that it can
carry the rated tonnage of all items. For many types
of cargo, cubic capacity is reached before rated

weight capacity. When this occurs, the tonnage of
the maximum cubic capacity of the car represents
its actual capacity.

Freight cars loaded with high-density items can
nearly always be loaded to their rated capacity. Ex-
amples of high-density items are ammunition,
barbed wire, cement, flour, gravel, corrugated iron,
rails, rifles in chests, sand, stone, and engineer
tools. See Table 4-24, page 4-34, for rated and
actual capacities for some lighter bulk items.

Table 4-22. Capacity (E-ratings) — steel I-beam bridges

STRINGER BRIDGE CAPACITY (E-RATING)
DIMENSIONS SPAN LENGTH
(in) (ft)

Thick-

ness Width Depth | 10 11 12 13 14 15 16 17 18 19 20 22 24

3/8 83/8 18 | E-42 E-41 E-41 E-41

38 103/8 24 E-59 E-48 E-40 E-35 E-31 E-27

12 103/8 30 E-61 E-59 E-51 E-46 E-41 E-37 E-33 E-30 E-27

12 1212 30 E-62 E-56 E-50 E-45 E-41 E-37 E-31 E-26

17 18 19 20 22 24 26 28 30 35 40 44 50 54 60 64

1 14 36 | E-60 E-58 E-55 E-54 E-51 E-48 E-43 E-39 E-34 E-26

12 123/8 42 E-60 E-54 E-45 E-39 E-34 E-30 E-26
11/8 14 42 E-63 E-60 E-57 E-54 E-51 E45
11/8 16 42 E-60 E-54 E-42 E-32
112 16 48 E-59 E-52 E-47 E-43 E-33
1 16 48 E-66 E-57 E-45 E-35 E-30
15/8 14 54 E-54 E-43 E-36 E-28
13/4 14 60 E-60 E-54 E-43 E-37 E-30 E-27
112 14 60 E-57 E-48 E-38 E-33 E-27

50 54 60 64 70 74 80 84 9D

21/8 15 66 | E-57 E-54 E-46 E-41 E-34 E-31 E-26
2 14 66 | E-56 E-48 E-40 E-35 E-30 E-26
2 14 72 | E62 E-54 E44 E-39 E-32 E-29 E-25
212 1512 72 E-55 E-51 E-43 E-38 E-33 E-29
218 14 78 E-64 E-52 E-46 E-39 E-35 E-30
212 16 84 E-64 E-54 E-49 E-41 E-38 E-30
21116 20 9% E-59 E-51
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Figure 4-7. Dimensions of a steel stringer

Table 4-23. Capacity (E-ratings) — wooden bridges

STRINGER BRIDGE CAPACITY (E-RATING)
DIMENSIONS SPAN LENGTH
(in) (ft)
Width Depth 10 12 14 16 18 20 22
18 12 E-16 E-12
18 14 E-22 E-18 E-10
18 16 E-28 E-20 E-15 E-10
18 18 E-38 E-26 E-18 E-14 E-12
20 12 E-18 E-12
20 14 E-25 E-17 E-12
20 16 E-33 E-23 E-16 E-12 E-10
20 18 E-43 E-29 E-21 E-16 E-13 E-10
24 12 E-22 E-15 E-11
24 14 E-30 E-21 E-14 E-11
24 16 E-40 E-28 E-20 E-15 E-12
24 18 E-52 E-36 E-25 E-19 E-15 E-12 E-10
36 12 E-34 E-23 E-17 E-12 E-10
36 14 E-47 E-32 E-23 E-17 E-14 E-11
36 16 E-62 E-43 E-30 E-23 E-19 E-15
36 18 E-78 E-53 E-30 E-30 E-24 E-20 E-16
40 12 E-38 E-26 E-19 E-14 E-11
40 14 E-52 E-36 E-26 E-20 E-16 E-12
40 16 E-69 E-47 E-35 E-26 E-21 E-17 E-17
40 18 E-87 E-60 E-44 E-34 E-27 E-22 E-18
48 12 E-46 E-31 E-23 E-17 E-13
48 14 E-63 E-43 E-31 E-24 E-19 E-15
48 16 E-69 E-47 E-35 E-26 E-21 E-17 E-17
48 18 E-105 E-73 E-53 E-41 E-33 E-27 E-22
54 12 E-52 E-35 E-27 E-19 E-15
54 14 E-72 E-49 E-35 E-22 E-18
54 16 E-94 E-65 E-46 E-36 E-29 E-24
54 18 E-119 E-42 E-60 E-46 E-38 E-30 E-25
60 12 E-58 E-40 E-30 E-22 E-17
60 14 E-79 E-55 E-39 E-30 E-35 E-20
60 16 E-104 E-72 E-52 E-40 E-33 E-27
60 18 E-132 E-92 E-67 E-52 E-42 E-34 E-28
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TIE——
= =
STRINGER — STRINGER
TOTAL WIDTH =2 x W
Figure 4-8. Dimensions of a wood stringer
Table 4-24. Car capacity for some low-density items
CAR CAPACITY (STON s)
RATED
30 40 50
ITEM Actual
Blankets, baled 27 32 40
Bread 19 24 30
Canned goods, boxed 30 36 45
Clothing, baled 27 32 40
Meat 15 24 35
Motor vehicle parts 24 28 40
Sandbags 21 24 30
Tentage 15 20 30
Ties, railroad 19 26 32
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CHAPTER 5

WATER TRANSPORT
AND TERMINAL OPERATIONS

Terminal operations and water transport, which includes strategic sealift
and the logistic support provided by Army watercraft, are essential to
projecting and sustaining forces engaged in a range of military opera-
tions worldwide. This chapter contains detailed information on all
aspects of port operations and terminal planning, strategic sealift
requirements and vessel types, and Army vessels and equipment.

S\

7,

WATER TRANSPORT AND
TERMINAL UNITS

The transportation terminal battalion is generally the
senior terminal activity in the theater of operations.
Battalions are normally assigned to a transportation
composite group. Assigned or attached units vary from
command to command depending on the mission.
The composite group is a combination of units most
commonly assigned to the theater. It is among the
“first in and last out.” The 7th Transportation Group
(Composite) from Fort Eustis, VA, deployed during
Operations Restore Hope (Somalia), Restore Democ-
racy (Haiti), and Vigilant Warrior (Saudi Arabia).
In accomplishing its mission, the composite group—

* Operates common user APODs/SPODs for
reception, discharge, and clearance of unit equipment,
sustainment supplies, and retrograde cargo.

* Provides theater local and line-haul truck
transportation support.

* Establishes and operates coastal and inland
waterways.

* Supervises and/or conducts rail operations and
maintenance of rail lines.
See Appendix A for water transport and terminal
unit TOE data.

MANAGEMENT AND OPERATION OF
STRATEGIC, COMMON-USER
CONTINGENCY SEAPORTS

The MTMC is generally considered DOD’s
expert on seaport operations and capabilities.
A USTRANSCOM component command, it man-
ages and operates 10 CONUS and 15 OCONUS
common-user seaports. MTMC performs the follow-
ing activities on a routine or ongoing basis:

» Opens, manages, and operates contingency ports
supporting military exercises.

* Books DOD cargo with commercial carriers.

+ Contracts for terminal services.

* Interfaces with HNs on port-related issues.

* Prepares ship manifests and other documents.

* Develops and operates seaport management
systems.

* Conducts surveys of seaport capabilities
throughout the world.

Despite this acknowledged expertise in port manage-
ment, theater CINCs do not always call on MTMC to
assist in planning SPOD operations. MTMC’s sup-
porting role in implementing these plans may be
inconsistent or ill-defined. Lacking specific doctrine
and CAAs, theater port management has been
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arranged on an ad hoc basis. The following deploy-
ments confirm this point:

* Desert Shield/Desert Storm (Saudi Arabia).
MTMC was not responsible for managing SPODs
during deployment. Gradually, MTMC was assigned
theater responsibility and eventually took over port
management during the redeployment and retro-
grade phases.

» Restore Hope (Somalia). MTMC deployed three
personnel temporarily to conduct port assessments.
They were not assigned a port management role.

* Rwanda Relief Effort. MTMC deployed to
Mombasa, Kenya, and performed the full range of port
management functions.

* Uphold Democracy (Haiti). MTMC was among
early deployers but did not have full responsibility
for port management.

* Vigilant Warrior (AWR3 discharge). MTMC
was among the first on the ground; providing the
CINCCENT with predeployment planning for port
operations, contracting for facilities and commercial
stevedore support, and performing the full range of
port management activities.

Experience gained in these operations demonstrates
the need for and value of more consistent port
management doctrine and seaport organization
similar to that employed at aerial ports by AMC.
DOD has a substantial investment in the CONUS
port infrastructure. However, there is no similar
deployable management force structure and doctrine
for operating overseas port facilities.

A port management organization with a family of
port and cargo management systems is needed to
incorporate advances in information processing and
communication technologies. Reduced inventory
levels and increased dependence on direct vendor
support, as envisioned by the BD concept, also
require such an organization. To support the [ITV/TAV
elements of BD, a strategic distribution system
must be effectively managed. Movements must be
documented at every echelon in an accurate and
timely manner.

A set of responsibilities has been defined that
will capitalize on MTMC’s expertise and core

competencies at contingency SPOEs/SPODs. It
solidifies MTMC’s role in all scenarios as an early
deployer to any theater to provide the CINC with
expert port management, transportation engineering,
and transportation systems support. The result will
be synchronized intertheater movement between stra-
tegic and common-user SPOEs and SPODs. In laying
the groundwork for the port management concept,
the following must be considered:

» Military capability is required to manage, and
may be required to operate, the port(s) in the theater
of operations.

* The supported CINC determines command
and control relationships between units with respon-
sibilities at theater ports.

* The specific responsibilities and command
relationships normally detailed in the CAA will
be followed.

* Force structure, command relationships in the
operational theater, and some aspects of port
management and operation functions vary from one
operation to the next and will be METT-T driven
based on each scenario.

* Army doctrine will designate MTMC as the
port manager and the transportation group (compos-
ite) the port operator.

* Where discrepancies exist between Army
doctrine and an individual CAA, METT-T and the
CAA will govern.

Under the port management concept, the port
manager and the port operator each have specific,
clearly-defined roles and functions.

Port Manager

As port manager, MTMC supports the JTF/
CTF/CINC staff. The MTMC performs the
following functions:

+ Participates in the CINC OPLAN development
and analysis.

* Conducts assessments of contingency ports to
include a transportation engineering assessment.

* Advises the CINC as to the appropriate mix of
military and civilian port operating capability required
for a given contingency based on METT-T.
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» Establishes liaison with designated HN port
authorities for acquiring water terminal facilities
and related services.

» Develops statements of work and contracts for
stevedoring and related terminal services where
such services are commercially available.

* Operates WPS, ICODES, IBS, and other
theater water terminal transportation/logistics
ADP systems.

* Books intertheater and intratheater surface
cargo on MSC controlled common-user ships and
liner service.

* Provides common-user container management
services.

* Administers MSC ocean carrier contracts and
vessel charters.

» Arranges for transition of military operating
capability to a commercial contract or HNS.

» Participates in planning and execution of
redeployment.

* Work loads the port (i.e., provides vessel
discharge priorities, ship schedules, and manifest
data to the port operator based on the theater
commander’s intent).

* Provides intertheater documentation oversight,
documentation services for MSC negotiated
commercial liner contracts, and other documentation
services as determined by METT-T.

* Provides communication/ADP technical support
for transportation/logistic ADP systems related to
theater water terminals.

Port Operator

As port operator of a contingency SPOD, the trans-
portation group (composite) or transportation battal-
ion (terminal) will perform various functions. These
functions include the following:

» Beach and port preparation and improvement.

» (Cargo discharge and upload operations.

» Harbor craft services.

 Ship-to-shore movement of cargo and lighter
control.

* Heavy lift services.

* Beach and port clearance command and control.

» Cargo documentation for reception, staging,
and onward movement of personnel, equipment,
and supplies to provide ITV to the supported CINC.

Concept of Operations

The following actions/steps are key to properly ex-
ecuting the port management concept:

* During the TPFDD development/refinement
phase of the planning process, MTMC will provide
planners to the supported CINC to develop port
management and port operations requirements.

* In crisis action scenarios, MTMC will provide
planners to the supported CINC for SPOD assess-
ment and TPFDD development.

* At the request of the supported CINC and at
USTRANSCOM direction, MTMC will deploy an
advance party to conduct port assessments, establish
contact with local port authorities, and determine
availability of HNS in terms of both labor
and equipment. Based on the advance party assess-
ment and other METT-T factors, MTMC will
recommend the appropriate mix of military, HNS,
and civilian port operating capability required to
support the contingency.

* Prior to the arrival of the first vessel, the
tailored port opening package — to include the
balance of the MTMC Management Cell — will
deploy to the theater to support SPOD management
and operations.

* MTMC will perform the theater port manager
function using management cells with elements located
with the CINC/JTF/CTF staff and at each designated
common-user SPOE/SPOD. These organizations will
perform the functions necessary to control the strate-
gic flow of cargo and information between SPOE and
hand-off to the theater.

* MTMC’s port management organizations
will be provisionally staffed by preselected
military and civilian personnel with the basic skills
needed to perform contingency port management
functions. These organizations will have a rapid
transition-to-war capability since most of the
assigned personnel will be performing functions
similar in nature to their daily peacetime activities.
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* Besides the personnel and skills needed to
ensure port management success, port management
organizations will have and be able to use high
quality information management tools including
WPS, ICODES, and IBS. The MTMC management
cell will deploy with and operate the C3I port man-
agement center.

* A tailored transportation group or transporta-
tion battalion (terminal) will normally perform port
operations functions requiring US military capabil-
ity. In all cases, this organization should be opera-
tional in theater before the first vessel arrives. The
port operator executes the reception, staging, and
onward movement of equipment and supplies and
ensures the expeditious, well-documented transfer
of deploying unit equipment into the theater of
operations as directed by the theater MCA.

* In keeping with the goal of freeing military
units for other possible contingencies, the supported
CINC should seek to transition from a military port
operation to a commercial port operation as soon as
tactical conditions permit. Possible alternate port
operators include HNS, third country commercial
contractors, or LOGCAP. While port operators may
transition between different organizations during
the contingency, MTMC will perform the port man-
ager function throughout the predeployment/
deployment/redeployment process.

¢ Where HNS and/or commercial contractors
can support all port operations requirements, there
will be no requirement to deploy military units to
perform these functions. In this scenario, only
the MTMC management cell will deploy to establish
and administer actual operations through commer-
cial contracts.

DEFINITIONS FOR
MARINE TERMINAL PLANNING

Terminal operations have a major impact on the
entire transportation system. Vessel discharge and
port clearance are often influenced by the capabili-
ties of the transportation system and the receiving
activities. During the planning phase of any
operation involving water transport and terminal

operations, these factors must be given the utmost
attention. The planner should be familiar with and
understand the concepts and definitions listed in this
section.

Marine Terminal Operations

Operations that involve the loading, unloading, and
in-transit handling of cargo and personnel between
elements of the various modes of transportation in an
ocean terminal environment. The five operating
functions of a marine terminal are: reception, dis-
charge, storage, transfer, and clearance.

Fixed Port Facility

The fixed port facility accommodates cargo dis-
charge or backload operations. Sophisticated
equipment and procedures characterize this type
facility. It has extensive hardstand areas, transit
sheds, shore cranes, and access to well-established,
well-defined railnets and roadnets. Most modern fixed
ports are designed to handle a specific type of cargo
or combination of cargo.

Unimproved Port Facility

The unimproved port facility is not specifically
designed for cargo operations. An example is a
pier facility frequented by fishing vessels. This
type facility is characterized by its lack of sophis-
ticated facilities and equipment. It may have a hard-
stand or hard surface alongside a shallow body of
water and some type of simple shore crane used
for loading and discharging fishing boats. The wa-
ter depth and pier length are generally inadequate
for oceangoing vessels. It has sparse roadnets.
Railnets are probably nonexistent. Facilities may
be adaptable for cargo operations; however, up-
grades needed to support these operations would
include MHE, transit sheds, a marshaling area,
and communications.

Bare Beach Facility

A bare beach facility has no facilities, equipment, or
infrastructure available for discharging a vessel. A
LOTS operation would be conducted here. The area
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requires considerable engineer support to develop a
facility suitable for cargo operations.

Specialized Terminals

Marine ocean terminals can be broken into catego-
ries. The type of cargo loaded or discharged
determines the appropriate category. These include:

* General cargo terminal — specializes in break-
bulk operations. Cargo is handled as individual pieces,
making operations labor-intensive.

» Container terminal — designed for an uninter-
rupted, high-volume flow of containers between the
vessel and land transportation. A container ship can
usually be discharged within 24 to 48 hours.

* RORO facility — handles cargo on wheels. Com-
plete discharge and backloading can be accomplished
in 18 to 36 hours.

» Combination terminal — handles containers and
conventional cargo in the same area.

See FM 55-60 for more information on types of
terminals.

LOLO Operations

Operations that involve loading equipment onto ves-
sels using either shore or ship cranes.

RORO Operations

Operations involving the loading or discharge of a
ship by driving wheeled vehicles directly onto or off
of the vessel.

Administrative Loading

Administrative loading maximizes use of troop and
cargo space without regard to tactical consider-
ations. Equipment and supplies must be unloaded
and sorted before they can be employed. Adminis-
trative loading is not suitable for amphibious
assault operations.

Combat Loading

Combat loading involves arranging personnel and
stowing equipment and supplies in a configuration
that conforms to the organization’s anticipated

tactical operation. Individual items must be posi-
tioned so that they can be readily unloaded at the
time and in the sequence that most effectively
supports the planned scheme of maneuver. The three
types of combat loading are as follows:

» Combat unit loading. The loading of an assault
troop organization — with its essential combat equip-
ment and supplies — onto a single ship, in such a way
that it will be available to support the tactical plan
upon debarkation.

» Combat organizational loading. This system
allows units and equipment to debark and assemble
ashore prior to tactical employment. Its use
of ship space is more economical than combat
unit loading.

+ Combat spread loading. The loading of
troops, equipment, and supplies from a single organi-
zation onto two or more ships. This system is used to
deploy organizations equipped with numerous vehicles
and/or large amounts of heavy equipment. One of
its key objectives is to preserve the tactical capability
of the force in the event of loss or diversion of
a single ship. Critical CS units such as artillery and
armor are often loaded this way.

Non-Self-Sustaining Ship

A non-self-sustaining vessel is one that is incapable
of off-loading without cranes from external sources.

Self-Sustaining Ship

A self-sustaining vessel is capable of off-loading
with organic cranes.

Supercargo Personnel

Supercargo personnel are designated (on orders) by
deploying units to supervise, guard, and maintain unit
cargo loaded on deploying vessels. Specific responsi-
bilities of supercargo personnel include—

» Controlling access to cargo.

* Documenting items that cannot be repaired
en route.

* Briefing the port commander at the SPOD on
vehicle conditions and any unusual circumstances con-
cerning the cargo.
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For supercargo team rules and responsibilities, see
FM 55-65 and Redeployment and Port Operations,
Leader’s Safety Guide.

Logistics Over-the-Shore

Traditionally, LOTS has been defined as operations
wherein a vessel anchored in open water was
discharged into lighters, with the cargo subse-
quently discharged over a bare beach. The current
definition of LOTS encompasses not only the
capability to provide initial sustainment for early
entry forces over an unimproved beach, but also
the following:

* Discharge through major or minor ports
inaccessible or denied to deep-draft shipping.

* Intratheater sealift of cargo and equipment.

» Support of normal fixed port operations (i.e.,
berthing ships, providing heavy lift floating crane
service, shuttling LASHs).

The scope of a LOTS operation depends on METT-T
and geographic, tactical, and time considerations. The
scope extends from the acceptance of ships for off-
load through the arrival of equipment and cargo at
inland staging and marshaling areas. See FM 55-50
for more information.

Joint Logistics
Over-the-Shore

JLOTS is a LOTS operation conducted jointly by
forces of two or more service components or by a
unified commander. It involves the loading and
discharge of vessels using lighters through major
and minor ports not accessible to deep-draft ships or
across beaches where there is no direct opposition
by the enemy. JLOTS will exist in all but limited
support operations.

Port Support Activity

The PSA is a temporary military augmentation
organization. Its staff consists of personnel with
specific skills who assist the port commander in re-
ceiving, processing, and clearing cargo at both the
SPOE and SPOD. Stateside installations are assigned
specific ports to which they must provide PSAs and

other logistic support for deploying units. At the
SPOD, the support group designated to support the
theater and combat units provides PSA personnel.
The PSA is under the operational control of the port
commander while ships are being discharged.

Sea Emergency Deployment
Readiness Exercise

A SEDRE is a FORSCOM fort-to-port exercise
designed to train brigades on strategic deployment
with the emphasis on sealift. The units are
trained and evaluated on their ability to move equip-

ment and load it onto ships within the 96-hour
ASMP guideline.

ELEMENTS OF
TERMINAL PLANNING

Terminal planning elements are interrelated and
interdependent. They include selecting types and
numbers of vessels along with port facilities,
determining terminal throughput capacity, and
evaluating terminal facilities on their suitability to
mission requirements.

Vessel and Port Selection

Responsibility for selecting the types and numbers of
vessels used to support a theater of operations is
shared by MTMC and MSC. Vessel selection is
based on the anticipated availability of ocean
terminals and the type and volume of cargo that
will be handled. MTMC, in coordination with MSC,
recommends the SPOE for all CONUS ocean
terminals (commercial and military). The following
factors form the basis for recommendation:

* Required delivery date of the supported/
supporting commander.

* Vessel transit time.

» Estimated load time.

* Port/berth availability.
MTMC mandates the cargo arrival times at
SPOEs in the port call. The SPOE is selected
by the supporting commander; the SPOD, by
the supported command based on the MTMC and
MSC recommendation.
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The Army’s principal management tool for
terminal operations is FM 55-60. Other sources of
information used in the initial phases of port selec-
tion and water terminal planning include:

* World Port Index Pub 150, published by the
DMA. The World Port Index includes location,
characteristics, known facilities, and available ser-
vices for over 7,200 ports, shipping facilities, and
oil terminals worldwide. It lists all ports by their
present and former names, sailing direction number,
and port index number. It also has charts
showing the sequence of ports and examples of
harbor types.

» Sailing Directions Fleet Guides, also published
by DMA. Of the 47 volumes of Sailing Directions,
37 are Sailing Directions En Route and 10 are Sail-
ing Directions Planning Guides. Each Sailing Direc-
tions Planning Guide covers one of the world’s great
land-sea areas.

* Guide to Port Entry, published by Shipping
Guides Ltd. This British publication includes loca-
tion, characteristics, known facilities, and available
services for every major deep draft port in the
world. It is divided into sections by country and
lists alphabetically all the ports within that
country. Also available from this publisher are The
Ships Atlas and The Shipping Worlds Map.

For information on ordering these publications, see
the References section of this manual.

Terminal Capacity

Twenty-four hours is generally considered a com-
plete, round-the-clock workday for terminal and
related water transport operations. The workday
consists of two 10-hour shifts with 4 hours taken
up by meals, shift changes, and maintenance. For
planning purposes, a transportation terminal service
company is capable of discharging two ships at the
same time. The time it takes to discharge a
vessel depends on the commodity being discharged
and the facility being used.

The terminal commander estimates what is needed
(in terms of construction, equipment, and personnel)

to increase the terminal capacity to handle
the anticipated tonnage. The terminal’s actual
capability is based on its sustained ability to
receive and clear the daily capacity over time.
The following elements are key to planning a termi-
nal operation:

» Existing terminal capacity — total tonnage
and personnel that can be received, processed,
and cleared through the terminal in a day.

* Terminal workload required to support
the operation — target cargo tonnage and number
of personnel per day.

* Base development requirements — construction,
equipment, and personnel needed to increase
terminal capacity to meet target tonnage.

» Terminal reception capacity — number and
type of ships that can be moved into the terminal
working area.

* Terminal discharge capacity — amount of
cargo and personnel that can be discharged per
day.

* Transfer capacity — amount of cargo and
personnel that can be moved from the discharge
point to the in-transit storage areas.

» Storage capacity — amount of cargo that
the in-transit storage areas can hold, based on the
average dwell time of the cargo.

See Figure 5-1, page 5-8, for a checklist to use
in determining throughput capacity. For more
information, see FM 55-60; MTMCTEA Report
SE90-3D 50; and DIAM 57-2.

Terminal Facilities

In evaluating facilities for possible use, planners
should consider the availability and suitability
of harbor berths and anchorages. Other consider-
ations include wharf capacity, lighter discharge,
and storage facilities. Berths and anchorages are
evaluated according to the size of the vessels they
can accommodate. Port capacity estimates are
based on all available berthing facilities. Estimates
should include all facilities suitable for handling
cargo. This section discusses the factors that
materially impact berthing capacity.
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Channel depths

Obstructions

Enemy air activity

Enemy surface activity

Enemy submarine activity

Climate and seasons

Weather

Minefields or contaminated areas
Capabilities in combating obstacle

Tactical dispersion requirements
Wharf facilities

Beach capabilities

Discharge rates 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
Availability of local harbor

Space reserved for local economy
Enemy activity

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

Evaluate to determine
water terminal reception
capacity

Water terminal
throughput
capacity

Evaluate to determine
water terminal discharge
(input) capacity

>

Evaluate to determine
water terminal clearance
(output) capacity

Figure 5-1. Terminal throughput capacity checklist

Layout. Facility layout incorporates a number
of features that affect the suitability of a terminal.
Planners should evaluate facilities with these
factors in mind:

* 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.

Other important considerations are curbs, fences,
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 on berth use
and capacity, especially under extreme conditions.

Alignment. Excessive angle points or curvatures
along the wharf face reduce usable linear footage.

Wharf construction. Deck strengths of piers,
wharves, and transit shed floors are extremely impor-
tant. To determine if load capacity is adequate, look
at the current use of the area. If a certain cargo is
normally handled, a fair load capacity evaluation can
be made. The ideal load capacity is 800 or more
pounds per square foot; 500 or fewer pounds per

5-8




FM 55-15

square foot is considered marginal to unacceptable.
Compare the height of the wharf or pier deck to the
rise and fall of the tide. This factor is significant when
considering ramp use on RORO ships.

Several factors limit the use of the stern or side ramp
on RORO vessels. One is the distance between the
top of the pier and the water at MLW. If the dis-
tance exceeds the angle limitations of the ramps,
the side or stern opening may be below the top of
the pier. On certain vessels, the ramp angles may be
excessive because ramp openings are too far above
the pier. Vessel draft and range of tidal change also
contribute to this problem. The decision as to whether
a ship can use its stern or side ramps for loading
during a specific period should be made on a case-
by-case basis.

Work space must be sufficient to allow the unloading
and clearing of cargo without delay. Work space is
determined by type of wharf, length and width of
the apron, exits and decking, type of cargo handled,
and anticipated tonnage.

While other considerations may cause variations in
berth dimensions, the loaded draft of the ship is al-
ways the controlling factor. Besides their measured
LOA, vessels need 60 to 70 feet of wharf space for
their mooring lines to be properly extended. See
Table 5-1, page 5-10, for berth specifications.

Lighter discharge. Wharves used by lighters should
be within a reasonable distance of adequate anchor-
ages and moorings. Lighter berths are assigned in units
of 100 feet for each lighter (to the nearest 100 feet).
The unit measurement must be used realistically. Dis-
regard wharf length that exceeds 100 feet but is less
than the next 100-foot unit. A 350-foot wharf accom-
modates three lighters at the same time. All alongside
berths with depths less than 18 feet are considered
lighter berths.

Temporary storage. Break-bulk cargo can be tempo-
rarily stored in open or covered areas. To determine
usable square footage, allow for fire lanes as well as
center, intersecting, and working aisles.
To determine usable cubic footage, allow for lost

height in stocking odd-shaped items and for
height restrictions caused by lighting and sprinklers.
The following formulas enable planning for open or
closed storage:

Usable square feet = A x .55
Usable cubic feet = A xB x.45
Measurement ton capacity = %
where:

A = available square feet

B = height available in feet of storage areas.

Open storage. Allowing 50 percent space for surge
and security, about 10,000 square feet are needed
for each 1,000 MTONSs of cargo (10 square feet
per MTON). Average stock height is 6 feet or two
pallets high.

Covered storage. Approximately 7,500 square
feet are required for each 1,000 MTONSs 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. Ten percent of each
day’s target tonnage will require covered storage.

Long-term (open or covered) storage. In a port area
where temporary storage will extend for more than
five days, the following formula is used to compute
the storage area required:

MTON/mo
2

X sq fYMTON x days storage _ sq ft
30 space

For open storage requiring 10 square feet per
MTON:

MTON/mo days _ sq ft open storage

30 space

X 10 X

For covered storage requiring 8 square feet per
MTON:

MTON/mo X 8 X days _ sq ft covered storage
2 30 space

Cargo clearance. Cargo clearance is the act of mov-
ing cargo from shipside or temporary storage to its
first destination outside the terminal area. Prompt

5-9




FM 55-15

clearance enhances the efficiency of the total
theater logistic system. Cargo dwell time affects
storage area capacity and is detrimental to terminal
throughput capacity.

See Figure 5-2, page 5-11, for a typical terminal
facility layout. For more information on terminal
facilities, see FM 55-60.

LOAD AND
DISCHARGE OPERATIONS

Thorough planning is crucial to the expeditious
loading and unloading of strategic sealift vessels.
Experience in military operations such as Opera-
tion Desert Storm and REFORGER provides a
basis for determining realistic load, discharge, and
port times.

Loading Operations

The amount of cargo that can be placed in a vessel
varies according to the skill and compactness with
which it is stowed. Proper stowage ensures that
the cargo arrives at its destination undamaged
and that as much cargo as possible is loaded in the
available space.

Vessel load planners at MTMC use CODES, a
stand-alone minicomputer system, to produce
RORO prestow plans during wartime surge situa-
tions. This system replaces the time-consuming
manual process. The program builds an electronic
prestow plan by interfacing a data base of RORO
cargo received at the port (supplied by the TSM)
with a ship characteristics file of the vessel to be
loaded. The vessel load planner uses CODES to dis-
tribute cargo throughout the ship and automatically
calculate critical loading information. FM 55-17
explains prestowage planning and the steps for
formulating stow plans.

The amount of containerized cargo, break-bulk
cargo, and rolling stock greatly influences trans-
portation planning. During peacetime about
80 percent of DOD-sponsored cargo is container-
ized. Wartime movements will temporarily reverse

this trend because of the vast amount of unit
equipment moving into the theater. However, as the
theater matures, containerization will pick up.

Also, planners should consider that packaging and
loading operations need special equipment and trained
personnel. Cargo handlers will be handling large
amounts of ammunition and may also be required to
build special slings and bridles to move heavy or out-
size cargo.

Table 5-1. Berth specifications

GENERAL BERTHS
Length Water Depth
Class (ft) (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 BERTH 9
Length Water Depth
Class (ft) (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.
Use the following formulas to calculate diameter of
anchorage berths:
Offshore anchorage (diameter)=2 (7D + 2L)
In-the-stream anchorage (diameter) =4D + 2L xR
Where:
D = depth of water at MLW
L = overall length of ship
R =reserve factor of 1.4
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Discharge Operations

The terminal battalion plans the discharge of indi-
vidual ships before their arrival. Planning is based
on the vessel manifests and cargo disposition
instructions. Each discharge plan specifies the
location within the terminal to be used, method of
discharge, and units to work each vessel.

Before the discharge process begins, a ship’s
meeting is held aboard the vessel. The members of
the boarding party may include the battalion opera-
tions officer, the company commander, the platoon
leader, and an MSC representative. The boarding
party coordinates the discharge plan, heavy lifts,
and any other pertinent matters with the vessel
master. The vessel master usually names one or two
of his officers to handle operational matters. See
FMs 55-17 and 55-60 for detailed coverage of ship
discharge operations.

Discharge can begin with receipt of the ship’s
paperwork, stowage plan, ocean manifest, and

cargo disposition instructions. Cargo handlers
unload cargo from the vessel, segregate it, and
place it aboard the mode of transportation that will
either move it or put it into storage. Cargo handlers
should make maximum use of berthing space.

Vessel Loading and Discharge Times

Tables 5-2 through 5-4, pages 5-12 and 5-13, list
average cargo loading and discharge times for
Operation Desert Storm. They are the result of an
extensive analysis of Desert Storm vessel cargo
operations. These tables in no way reflect the total
time a ship is in port. Factors other than loading
and discharge affect the total port time of a
vessel. These include piloting and docking, tides
and weather, bunkering, receiving ship’s stores,
and castoff. In planning the port time of a
vessel, add one day to the vessel loading or
discharge time.

Table 5-2. Desert Storm average ship loading and unloading times, deployment (unit equipment)

AVAILABLE USABLE LOAD SQUARE NUMBER PIECES UNLOAD
SHIP TYPE SQUARE PERCENT SQUARE TIME FEET PER OF PER TIME
FEET STOW FEET (Days) HOUR PIECES HOUR (Days)
Break-bulk 52,081 84 43,748 3 583 366 5 3
Break-bulk/

Container 71,676 71 50,890 3 719 435 6 3
FSS 200,906 73 146,661 2 2,834 850 16 3
Barge carrier-

LASH 127,256 56 71,263 10 309 757 3 11
Barge carrier-

SEABEE* 95,109 68 64,674 3 812 400 5 6
RORO (small) 37,265 90 33,538 1 1,761 227 12 1
RORO (medium) 75,650 83 62,789 2 1,569 392 9 2
RORO

(medium/large) 124,282 73 90,726 2 2,244 539 13 2
RORO (large) 183,788 70 128,652 2 2,701 709 15 2
MPS 152,200 71 108,062 3 1,659 692 10 5
Auxiliary crane

(T-ACS) 45,500 89 40,495 13 134 270 1 3
*Loading times reflect LOLO cargo operations of vehicles and combination cargoes — not barge operations.
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Table 5-3. Desert Storm average ship loading and unloading times,
redeployment (unit equipment)

AVAILABLE USABLE LOAD SQUARE NUMBER PIECES UNLOAD
SHIP TYPE SQUARE PERCENT  SQUARE TIME  FEET PER OF PER TIME
FEET STOW FEET (Days) HOUR PIECES HOUR (Days)
Break-bulk 59,769 64 38,252 4 404 254 3 1
Break-bulk/

Container 76,095 61 46,418 4 478 293 3 2
FSS 200,090 73 146,066 4 1,642 788 8 2
Barge carrier-

LASH 177,670 30 53,301 11 200 344 1 4
Barge carrier-

SEABEE ' 95,109 76 72,283 4 865 478 6 10
RORO (small) 37,821 88 33,282 1 1,142 190 6 1
RORO (medium) 74,274 87 64,618 2 1,162 324 6 1
RORO

(medium/large) 127,258 73 92,898 3 1,368 484 7 1
RORO (large) 187,408 64 119,941 3 1,720 590 9 2
MPS 152,200 82 124,804 1,407 1,1532 9
Auxiliary crane

(T-ACS) 45,500 95 43,225 4 456 305 3 3
" Loading times reflect LOLO cargo operations of vehicles and combination cargoes — not barge operations.

2 Marine Corps equipment only.
Table 5-4. Desert Storm average ship loading and unloading times,
deployment/redeployment (ammunition)
LOAD MTON UNLOAD
SHIP TYPE AVAILABLE PERCENT TIME PER TIME
MTON STOW (Days) HOUR (Days)
Deployment:
Break-bulk 9,349 70 30
Break-bulk/Container 8,800 64 27
Barge carrier-LASH 23,500 66 13 49
Redeployment:
Break-bulk 9,750 83 16 38 12
Break-bulk/Container 9,000 80 21 14 9
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The ship load/unload times in Table 5-5 are based
on a 20-hour workday. The RORO and sea train
times were computed from experience in past
REFORGER exercises. This experience with MSC
RORO ships is sufficient to place a high reliability
on the times shown.

Loading helicopters onto RORO vessels is a
LOLO operation. Since placing helicopters in their
final stow position requires added effort, load and dis-
charge times should be increased when a significant
number of helicopters are transported. REFORGER
experience shows that for each six helicopters, 1 hour
should be added to normal load/unload times.

Documentation

During the movement process, the physical posses-
sion of cargo changes hands and possibly locations

several times. Responsibility is transferred from one
party to another until the consignee/unit accepts and
takes receipt of the goods. The automated cargo de-
tachment in a terminal battalion provides the docu-
mentation needed during the upload, discharge, and
staging of personnel, equipment, and supplies.

Transportation Control and Movement Docu-
ment. DD Form 1384 serves as a dock receipt, a
cargo delivery receipt, an accountability document
during temporary holding, and a record of all cargo
handled. The form for each transportation unit is
originated by the shipper and accompanies the cargo
to the ultimate consignee. It can be prepared
manually or mechanically as a punch card. DOD
Publication 4500.32-R, Volume 1, and FM 55-17
contain detailed instructions for preparing and
processing the TCMD.

Table 5-5. Load/unload times for basic cargo

TIME IN DA YS!

TYPE OF SHIP Load Unload
RORO 2 1.0 0.7°
RORO SL-7 ? 1.5 1.0
Seatrain 3.0 2.0
Break-bulk:

Ammunition 4.0 4.0

Unit equipment 4.0 2.0

General cargo 4.0 4.0
Container 3 1or24 1or24
LASH 5 8 1or2* 1or2*4
SEABEE %7 1o0r2 1 0r2

Refer to following paragraph on helicopter loading.

Assumes 20-hour workday; excludes weather and mechanical delays.

Assume availability of at least two gantry cranes per berth. Load/unload time is exclusive of container stuffing/unstuffing time.
One day required for less than 900 containers, 2 days for more than 900 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 unload lighters; load/unload times for lighters

should be increased to three days for a unit move involving helicopters. The ship and lighter operations may run concurrently.
In any event, allow a minimum of two days for load/unload operations (including lighters) involving unit equipment or resupply.

One day to load or unload ship and two days to load or unload barges when barges are loaded or unloaded at SPOE. Allow a
minimum of two days for concurrent operations, depending on barge berthing and terminal throughput capabilities.
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Transportation Control Number. The TCN is a
17-digit number/letter code group. It consists of
the unit identification code and a six-digit ship-
ment unit number. It appears in Block 10 of the
TCMD, in the LOGMARS bar code, on the first
line of the address on a cargo shipping label, on
the front and rear bumpers of vehicles, and on all
other Army equipment (such as MHE, aircraft,
floating craft, construction equipment). The TCN
identifies and controls shipment throughout the
transportation system. It is the single most impor-
tant piece of information in the address because it
is the reference point for all MILSTAMP
documents, shipping actions, and tracer actions.
See Figure 5-3 for the data contained in a
MILSTRIP TCN.

Logistics Applications of Automated Marking
and Reading Symbology. LOGMARS is an elec-
tronic computer hardware and software system used
to document all types of cargo. LOGMARS bar coded
labels contain the TCN and other data needed to match
labels and equipment (Figure 5-4, page 5-16). Two
identical bar code labels are affixed to each piece of
cargo, equipment, or container. A handheld portable
bar code reader scans the LOGMARS labels as cargo
comes aboard the vessels or lighters. The cargo is
scanned again as it is discharged.

Worldwide Port System. Currently being fielded,
the WPS is a single-standard AIS. It is designed to
support cargo documentation and tracking at com-
mon user ocean terminals associated with MTMC,
FORSCOM ACDs, and Reserve TTUs. This sys-
tem transmits and receives ocean cargo data via
electronic communications, plans the receipt and
load/discharge of the vessel, and supports the
discharge and routing of cargo out of the POD.

The WPS will replace four cargo documentation
AISs: TERMS-Import and Export, DASPS-E,
MED prototype, and the TSM with a single integrated
AIS. It will support worldwide peacetime and
wartime operations of common water terminals and
the requirements of the water terminal units de-
signed to support the contingency mission. The

WPS will operate off of a super microcomputer
file server with multiple printers and work stations.

Container Operations

Containerization is the preferred method of moving
military cargo. As indicated previously in this chap-
ter, 80 percent of peacetime military cargo is
transported in containers. In either peace or war,
the terminal planner can anticipate handling a large
number of containers.

Terminal layout. A typical container terminal
consists of the ship berth, container cranes,
entry facilities, marshaling area, container inspec-
tion garage, container packing shed, and equip-
ment storage.

Containership berths require a minimum length of
1,000 feet to handle the size of vessels in use today.
A maximum length of 1,100 feet will take the largest
container ship currently afloat or projected. Unless
local conditions dictate otherwise, container berths
should be along a quay rather than a finger pier. Plac-
ing containers along a quay allows some flexibility in
berth lengths.

AT4015 7250 2026

1 2 3

X X X
4 5 6
. Activity address code

. Year and Julian date of requisition

. Requisition serial number

A WO N -

. Suffix to requisition when filled by
more than one supply agency

(63}

. Partial shipmentindicator

6. Split shipmentindicator

AT401572502026XAX — 1stIncrement
AT401572502026XBX — 2ndIncrement
AT401572502026XZX — LastIncrement

Figure 5-3. Example of MILSTRIP TCN
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4 )

CUBE 1609 M/T
I

WCBSAADO300TXXXXX ~ ] Description

4/
TRK CGO 5 TON LWB Model = ,
M813 | Length, width, and height
00304L098W093H | Commodity code/type cargo code/
COMM 88279 | special handling code
WT 29410 | Weight

40.2 _f— Measurementtons

| _— TCN (UIC and shipment unit number)

Cube

Figure 5-4. LOGMARS label

Since most container vessels have no shipboard cranes
to handle containers, container cranes are required.
Two or more cranes working simultaneously can
load and unload a container ship. The truck entrance
to a terminal should have two or three entry lanes
with an equal number of departure lanes. A truck scale
to weigh containers in or out should be located in
each lane. A building is usually located at the entry/
exit point for processing paperwork and assigning
positions in the marshaling yard to incoming contain-
ers. Approach roads to the terminal should be
generous. Container operations generate substantial
truck traffic, peaking on days when ships are in
port. This peak requires truck-holding lines at the
terminal entrance.

Located near the entry building and next to the mar-
shaling area is a small garage for the physical
inspection of arriving or departing containers. Inspec-
tion is required because responsibility for the con-
tainers changes as they enter or leave the terminal.
Also, a maintenance garage is usually provided for
stevedoring devices used to handle containers in the
marshaling yard.

A less-than-container-load packing shed (i.e., a
“container freight station”) is usually provided. The
building need not be next to the marshaling area and
definitely should not assume the location of a transit
shed. Any structures near the string piece tend to

impair movement of containers to and from
the cranes during loading and unloading operations.
The size of packing sheds varies, but the general
configuration resembles a typical truck terminal.
Delivery trucks arrive at one side of the building.
Cargo is moved from these trucks directly into
waiting containers on the opposite side with a mini-
mum flooring of cargo. The packing shed, there-
fore, tends to be long and narrow with emphasis on
the necessary number of truck and container doors.

Storage and retrieval systems. A number of
storage and retrieval systems and combinations of
systems are used at container terminals. Of
these, the most common are chassis storage, the
straddle carrier, and the travel crane. Where space
is limited, a vertical storage and retrieval system
is employed.

With the chassis storage system, a container
discharged by a ship is placed on a semitrailer
chassis. A yard tractor hauls the chassis to an
assigned terminal position. The chassis remains
there until picked up by a highway tractor. Highway
tractors similarly store chassis-carrying export
containers. Yard tractors later haul these containers
to the ship. 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
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container is immediately available to a tractor unit,
and all required handlings are productive. This sys-
tem requires more chassis than any other system.

The straddle carrier stacks containers two or three
levels high. The carrier straddles the containers and
moves them between shipside and storage areas or
onto trucks or railroad cars. This system requires
less storage space. Handling efficiency, 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 shipside and stacking area.

The traveling bridge crane stacks containers up to four
high. It can stack higher than the straddle carrier,
increasing the capacity for a given area. However,
the many nonproductive handlings required to re-
trieve containers can significantly reduce handling
efficiency. Tractor-chassis units deliver containers to
and from the cranes.

Materials-Handling Equipment. Proper use of
MHE - large, mechanically powered equipment used
to lift, transfer, and stack cargo — greatly increases
operational efficiency. The equipment discussed here
is representative of the types of MHE.

The yard tractor, M878A1 (Figure 5-5) is used
primarily to provide a capability to shuttle semitrail-
ers loaded with containers or break-bulk cargo
within fixed ports, on prepared beaches during LOTS
operations, and in trailer transfer areas.

The 50,000-pound container handler, rough terrain
(Figure 5-6) is a rough terrain truck designed to
operate on soft soil conditions such as unprepared
beaches. It has four-wheel drive and can ford in up
to 5 feet of salt water. The RTCH is a modified
commercial design vehicle procured to military
specifications. It is capable of handling the 8-foot-
wide family of containers weighing up to
50,000 pounds. Top handlers are placed on the
forks of the RTCH to allow handling of the three
different lengths of ISO containers.

The 4,000-pound capacity rough terrain fork-
lift truck (Figure 5-7, page 5-18) is capable of

stuffing and stripping the 8-foot-wide family of
ISO containers under field conditions. It is sized
to effectively operate within the ISO container
including two pallet loads side-by-side and two
high. The 4K RTFLT weighs about 10,000 pounds,
is 79 inches wide, 80 inches high, and 165 inches
long, excluding forks. The diesel engine-powered
vehicle is four-wheel drive for rough terrain
operation and has free-lift and side shift capabilities
for operating within the confines of a container.

Figure 5-5. Yard tractor

Figure 5-6. Rough-terrain container handler,
50,000-pound
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Figure 5-7. Rough-terrain forklift truck,
4,000-pound

The rough terrain container crane (Figure 5-8) is a
commercially designed wheel-mounted crane. The
RTCC can lift a 20-foot container weighing 44,800
pounds at a radius of 27 feet and a 35-/40-foot con-
tainer weighing 67,200 pounds at a radius of 22 feet.

General support ammunition units use the RTCC from
a “fixed position” for transfer of 20-foot
ANSI/ISO containers from one mode of transporta-
tion to another or to ground/load containers from or
to waiting transportation in the theater and corps
ammunition storage areas. Transportation units use
this crane to augment the 50,000-pound RTCH in
the transfer and handling of 20-, 35-, or 40-foot
containers and other cargo between transportation
modes and in storage areas.

The 140-ton, truck-mounted container handling crane
(Figure 5-9) is a commercially designed crane mounted
on an 8-by-4-foot truck chassis. It has a
140-ton maximum capacity at a reach of 12 feet.
Its 50-foot basic boom can be extended up to 130 feet
with the use of various lengths of lattice boom. The
140-ton crane is used to load and unload containers
from ships in fixed port operations and to handle con-
tainers at marshaling areas and terminal sites. Also,
in LOTS operations, it is used on causeway sections
to transfer containerized cargo from displacement
craft to transport vehicles; and on the beach,

to transfer containerized cargo from Hovercraft to
the beach.

Figure 5-8. Rough-terrain container crane,
20-ton

Figure 5-9. Truck-mounted crane,
140-ton
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Spreader bars, intermodal container handling.
Spreader bars are connected by slings to the hook
of a crane (such as the RTCC or the 140-ton
truck-mounted container handling crane). They
handle ISO and other intermodal containers. The
Army has two types of spreader bars: one type
handles 20-foot containers and the other handles

40-foot containers. Both have a fixed-frame design
and manually locking twist locks.

See Tables 5-6 through 5-10, pages 5-19 through
5-20, for data on gasoline-powered forklifts,
rough-terrain forklifts, wheeled warehouse tractors,
electric-powered forklifts, and truck-mounted cranes.

Table 5-6. Gasoline-powered forklifts

LIFT FREE
LENGTH WIDTH  HEIGHT WEIGHT  HEIGHT LIFT CAPACITY TIRE

MODEL NUMBER (in) (in) (in) (Ib) (in) (in) (Ib) TYPE'
FB 20-24 (131) 63 3/4 32 83 4,304 130 12 2,000 S
KC 51T20H-RS53 (156) 70 321/2 83 4,134 130 66 2,000 S
MY40RS (170) 97 1/2 60 1/2 90 1/2 8,500 144 57 4,000 P
MY40 (170) 94 1/2 60 1/2 90 1/2 8,500 144 57 4,000 P
G54P-4024RS (166) 92 3/4 63 1/2 91 8,420 144 57 4,000 P
540 RS (160) VI 89 3/4 44 83 10,500 127 57 6,000 S
Yardlift 60 RS (115) 113 68 115 9,705 168 6 3/4 6,000 P
MY 60 RS (171) 110 1/4 70 110 1/2 9,720 168 18 1/2 6,000 P
GLF 100- (163) 110 1/4 53 68 13,200 100 43 10,000 S
Yardlift 150-53RS (151) 152 96 150 22,000 210 21/2 15,000 P
H 150C (178) 145 81 152 19,050 210 2 15,000 P
" Tire types:

S — solid rubber

P — pneumatic

Table 5-7. Rough-terrain forklifts

LIFT
LENGTH WIDTH HEIGHT ' WEIGHT HEIGHT CAPACITY TIRE

MODEL NUMBER (in) (in) (in) (Ib) (in) POWER (Ib) TYPE?2
Baker RPFO60M02

(164) 204 84 96 8,000 78 Gasoline 4,000 RT P
Anthony MLT6 229 1/2 86 94 16,800 144 Gasoline 6,000 P
MR 100

(173) 228 102 1244 23,800 144 Diesel 6,000 RT P
— 1383 — — — — — — —
Millicin 244 103 100 30,000 144 Gasoline 10,000 P
— 252 — 1334 — — — — —
RTL-10 2033 106 — 34,500 142 Diesel 10,000 RT P

' With mast collapsed
2 P —pneumatic
3 Lessforks
4 With guard
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Table 5-8. Wheeled warehouse tractors

SHIPPING NUMBER DRAWBAR
LENGTH WIDTH HEIGHT WEIGHT OF PULL TIRE
MODEL NUMBER (in) (in) (in) (Ib) WHEELS (Ib) TYPE' POWER
TSSA 89 1/2 417/8 62 2,740 3 2,000 S Electric
MTT-W 79 42 48 1/2 3,500 4 3,500 S Electric
MW-4-SE 86 42 59 3,545 4 4,000 S Electric
Clarktor-40-RS 110 65 1/2 56 4,700 4 4,000 P Gasoline
J-217-E 116 66 62 5,800 4 4,000 P Gasoline
Clarktor-75 119 69 56 1/2 9,940 4 7,500 P Gasoline
" Tire types:
S — solid rubber
P — pneumatic
Table 5-9. Electric-powered forklifts
LIFT
LENGTH WIDTH HEIGHT ' WEIGHT HEIGHT FREE CAPACITY TIRE

MODEL NUMBER (in) (in) (in) (Ib) (in) LIFT (Ib) TYPE 2
FSHEYG20/48 69 1/2 34 1/4 83 3,808 130 5 2,000 S
ClipperECE2024SE 64 7/8 34 1/2 83 3,900 130 64 2,000 S
RAT 30 Type E 37 1/4 13 31 1/4 5,130 144 44 3,000 S
FTHEG 40/48 81 41 1/2 91 6,950 144 71/2 4,000 S
Carloader SE ELL 4024 77 1/4 41 9N 6,613 144 70 4,000 S
FT 60/48 88 47 1/2 83 8,000 127 61 6,000 S
EUT 6024 SE 50 92 1/4 43 133 8,550 168 6 6,000 S
" With mast collapsed
2 S — solid rubber

Table 5-10. Truck-mounted cranes
BASIC
CAPABILITY LENGTH WIDTH WEIGHT BOOM LENGTH
ITEM (STONSs) (in) (in) (Ib) (ft)
20-toncrane 20 @ 10-ft radius 326 119.0 59,860 30
140-ton crane 140 @ 12-ft radius 873 132.5 195,000 50
w/50-ft boom w/120-ft boom

250/300-ton crane 250 @ 18-ft radius 570 144.0 370,000 70

w/160-ft boom
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Flatracks and Sea Sheds

The majority of merchant ships are container ships, Flatracks (Figure 5-11, page 5-22) are portable open-
and their carrying capability is limited to container- sided 20- and 40-foot units that fit into
ized cargo. The Navy developed sea sheds and existing below-deck container cell guides. Their
flatracks to enhance this capability. purpose is to make better use of space on container

ships and FSSs when transporting heavy or
outsized cargo. See Figure 5-12, page 5-23, for
an illustration of sea sheds and flatracks in a
containership hold. See FM 55-17 for more informa-
tion on these systems.

Sea sheds (Figure 5-10) provide temporary multiple
decks for transporting large military and outsize
break-bulk cargo that will not fit into containers. Sea
sheds for commercial ships are 40 feet long, 25 feet
wide, and 12 feet 5 inches high. Each FSS has eight
35-foot sea sheds.

SEA SHEDS
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Figure 5-10. Sea shed system
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FLAT RACKS LOADED WITH M-1 T ANKS

NOTE: For illustration only, flat racks are shown outside the cargo cell

Figure 5-11. Flat racks
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Figure 5-12. Sea sheds and flat racks in containership hold

Equipment Deployment
and Storage Systems

Part of the Army containerization master action
plan, EDSS are standardized unit deployment/
storage systems capable of strategic and tactical
delivery by both surface and air transport. The two
types of EDSS modules are the ground dominant
system (QUADCON) used by units to deploy by
sea and the air dominant system (ISU) used by units
to deploy by air.

The QUADCON (Figure 5-13, page 5-24) is the
primary surface/sea deployment system. It is a
lockable, weatherproof, reusable, prefabricated

container with a cargo capacity of 8,000 pounds. The
QUADCON has a structural steel welded frame.

Its top sides and door panels are made of
plywood coated with plastic laminate. The floor is of
high density plywood covered on both sides with
sheet steel. It has double doors on each end and
ISO corner fittings for lifting and restraint. The
QUADCON base allows four-way forklift entry. It
can be shipped as a single unit or divided into four
components for transport by unit organic assets.
Four containers locked together have the same
dimensions as a standard 20-foot intermodal ANSI/
ISO container and are compatible with the 20-foot
cell guides of a container-ship. For information on
the ISU, see Chapter 2 of this manual.
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LENGTH: 96"
WIDTH: 57"
HEIGHT: 82"
CARGO CAPACITY: 8,000LB
GROSS WEIGHT: 10,000 LB

Figure 5-13. QUADCON surface/sea deployment system

MILVAN. The 8- by 8- by 20-foot MILVAN
(Figure 5-14, page 5-25) is used to transport and tem-
porarily store military cargo. It is of steel construc-
tion with hardwood floors and walls lined with ply-
wood. This demountable container has a significant
weight and cube capacity and can be moved by all
modes of transportation. However, it cannot be
handled by forklift. MILVAN containers can be ob-
tained through the ITO, and any movement of these
containers must be coordinated with the ITO.

Pallets. Four basic types of pallets are used
for loading cargo into containers and for other
cargo handling operations. They are the general
purpose pallet, sled pallet, stevedore pallet, and
warehouse pallet.

The general-purpose pallet (Figure 5-15, page 5-25)
is a four-way-entry wooden pallet. It is 48 inches
long by 40 inches wide by 5 1/2 inches high. It is
used primarily to ship palletized cargo and often
accompanies cargo from shipper to consignee. The
four-way-entry feature facilitates easy entry by
forklift.

The sled pallet (Figure 5-16, page 5-25) is a
heavy, timbered platform with runners and cables
attached to allow towing. Up to 3,000 pounds of
supplies and equipment can be secured to the
pallet with steel bands. The pallet alone weighs
about 200 pounds. Sled pallets may be moved
through any surf or over any beach accessible to
landing craft or equipment.
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OUTSIDE
LENGTH:20’ 0”
WIDTH: 8’0"
HEIGHT: 8’0"

INSIDE
LENGTH:19’ 4”
WIDTH: 7’6"
HEIGHT: 7°1”
CARGO CAPACITY41,300LB
EMPTY WEIGHT" 3,500 LB

Figure 5-14. MILVAN characteristics

Figure 5-15. General-purpose pallet Figure 5-16. Sled pallet
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The stevedore pallet (Figure 5-17) is a reversible
pallet used to handle loose cargo at water terminals.
The standard stevedore pallet is 4 feet wide by 6 feet
long by 8 inches high. The stringers are made of 3- or
4-inch lumber. The deck boards are made of
2-inch-thick lumber. The outside or end boards should
not be less than 6 inches wide. The inside boards
may be random widths. The outside stringers are set
in 4 to 6 inches from the ends so that a pallet
bridle may be inserted. The inside stringers are ar-
ranged to allow easy entrance of forks for movement
by forklift trucks.

The warehouse pallet is used to handle cargo in
warehouses. It is much lighter than the stevedore
pallet. The most common size of warehouse pallet is
48 by 48 inches, but a 40- by 48-inch size is also
made. It is either of the open-end type (moved by a
forklift or hoisted by a pallet bridle) or the closed-
end type (moved by forklift only).

When items of cargo are palletized, the tiers are laid
so that they tie together with each other to give sta-
bility to the entire load. This method keeps the cargo
from falling off the pallet while in transit. Building
the load in a definite pattern facilitates maximum use
of the pallet area. Rations, water, fuel in 5-gallon
containers, and ammunition are the supplies most
suitable to pallet loading.

INLAND WATERWAY PLANNING

An IWW is usually operated when there is an
established system of connecting rivers, lakes, inland

channels, protected tidal waters, and canals that
can extend the theater transportation system from
deep-draft ports to inland discharge points. IWWs
complement existing transportation networks and
reduce congestion and work loads of other transport
modes. They are principally used by the civilian
economy. Factors governing the military use of
IWWs include:

* Degree of waterway development.

* Rehabilitation required.

» Tactical situation.

* Impact on civilian economy.

Watercraft most commonly used on an IWW
include the LASH and SEABEE; locally available
self-propelled barges; and US Army barges,
tugs, and landing craft (Figure 5-18, page 5-27).
Use of HN craft should be strongly considered
since these vessels are tailored to the country’s
waterway system.

Inland Waterway Service

When needed, an IWW service can be formed to
control and operate a waterway system, plan and
coordinate the use of IWW transport resources, and
to integrate and supervise local civilian facilities
that support military operations. This organization
may vary in size from a single barge crew to a com-
plete IWW service. It may be composed entirely of
military personnel or staffed by local civilians
supervised by military units of the appropriate
transportation staff.

Figure 5-17. Stevedore pallet
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LANDING CRAFT

SELF-PROPELLED BARGE

=]

US ARMY TUG AND BARGE

Figure 5-18. Lighters used on an inland waterway
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Inland Waterway System

Three separate functional components — the ORP,
the IWW, and the IWW terminal — make up the
IWW system (Figure 5-19). The US Army Corps of
Engineers operates and maintains the IWW in a ge-
neric theater or CONUS. However, developed sys-
tems in overseas theaters are normally maintained
and operated by the host country.

Ocean reception point. The ORP consists of
mooring points for ships, a marshaling area for
barges, and a control point. At least two stake
barges should be at each ORP — one for import
cargo and one for export. LASH, SEABEE, con-
tainer, and general cargo vessels may discharge at
an ORP.

l’--

[
StakeBarges = 2
Barge = 9
Tugs = 2

OCEAN RECEPTION POINT

----}

- mommmm—

1
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N

Barges
Tugs

1
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INLAND WATERWAY
(Tows in transit)

TERMINAL A

TERMINAL B

TERMINAL C

Barges
Tugs

INLAND WATERWAY TERMINALS

1n o
o ©

Figure 5-19. Inland waterway system
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Inland waterway terminal. At the IWW terminal,
cargo is transferred between lighters and land-
based transportation. Terminals are established at
the origin and terminus of the inland water route.
Intermediate terminals are located along the way
wherever a change in transport mode is required.
Terminals in an IWW system are classified as gen-
eral cargo, container, liquid, or dry bulk commodity
shipping points. With one exception (general cargo),
terminals usually include special loading and dis-
charge equipment that allows rapid handling of
large volumes of cargo. See Figure 5-20 for types of
IWW terminals and Figure 5-21, page 5-30, for a
typical inland barge terminal.

Planning Factors

Transportation planners are interested in the
waterway’s capability to move cargo. Physical fea-
tures that affect this ability include the width and depth

of the channel; horizontal and vertical clearance of
bridges; and number of locks, method of operation,
and time required for craft to clear them. Also, plan-
ners must know the type and duration of the area’s
seasonal restrictions (i.e., freeze-ups, floods,
droughts). Other concerns are the speed, fluctuation,
and direction of water current and the availability of
craft, labor, facilities, and maintenance support.

To determine capacity for the entire system,
planners compute the capacity of each functional
component. The least of these is used as the
estimated capacity. For example, if the capacity
per day is 3,000 tons (ORP), 2,000 tons (IWW), and
2,500 tons (IWW terminal), the capacity for the
IWW system is 2,000 tons. Once this is established,
personnel requirements for each component can be de-
termined. See FMs 55-50 and 55-60 when
planning personnel and unit requirements for an
IWW system.

FINGER PIER TERMINAL

DREDGED BASIN TERMINAL

Figure 5-20. Types of inland waterway terminals

5-29




FM 55-15

vIdv
ONIOVLS FTOIHIA

N
/ — @O.)
[ =]
Mo % aNOZ
N Lom ) ONIANYT
= 011 S ¥31d00IT3H
2
/ 1NIOd A
YIASNVNL ¥4I TVHL 2>
HHH N I
INVHO
S
NVAV3S \\ 31190W
NOL-0Z
ba
£z —"|  L4I7M¥04
/ 1 VERN
S1NIOd e N g1-000°9 0OV 3I9VNNNQ
B
NOILYQITOSNOD M e /7~ NSy
ANV M1ng-yv3yg fe
— nma 1d 87-000°01 —
OVNOAIS LN . — 1417404
‘SSIN ‘VIYUV =, INVYO g7-000°9
NOILVYLSININGY ,.lﬁ?._ g 3T180N NOL-0¢
LN Jouve |
N3dOo
Cmvoa I —
140d Ol (ALdNT) S3IDUVE HSVT
< H_ H H H 1 s3aouvaHsvi e

CH W

1¥0d WO¥A 17) 9Nl

Figure 5-21. Typical inland barge terminal
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LOGISTICS
OVER-THE-SHORE PLANNING

A LOTS operation may be conducted as part of
the base, garrison, or theater development that
immediately follows an amphibious operation or as a
separate evolution when no amphibious operation
precedes it. It can be supported by or coordinated
with other services (JLOTS). During LOTS opera-
tions, supplies and equipment are moved ashore and
transferred to a transportation agency for onward
movement. Because LOTS operations are inherently
dangerous, risk assessment and risk management
are ongoing requirements. Planners should be
familiar with the following terms:

* In-the-streamanchor — describes an operation
where a deep-draft vessel is anchored in protected deep
waters, such as a harbor.

» Offshore anchor —anchorage off the shoreline

in unprotected deep water.
From either of these anchorages, ships can dis-
charge to lighters for subsequent discharge to a
fixed-port facility, unimproved facility, or bare
beach. Figure 5-22, page 5-32, depicts a LOTS
operation.

Major or Secondary Port Operations. Certain
conditions require a LOTS operation through
major or secondary ports. If, for example, port
facilities are denied to deep-draft shipping as
a result of enemy action, a LOTS operation would
be the alternative. Other circumstances requiring
LOTS include inadequate port berthing capability
or inadequate port facilities due to shallow water
depths and/or enemy action.

Bare Beach Operations. LOTS operations across
a bare beach are the most resource-demanding
in terms of the type and number of watercraft
required. In many areas, the capacities of existing
ports are not adequate to support theater tonnage
requirements. This factor, along with the possibil-
ity of enemy insurgent activities, requires that

plans favor widely scattered beach operations over
large port complexes. Nearly 40 percent of all cargo
entering a theater by surface means is delivered
through dispersed beach terminals. Therefore, the
theater’s senior terminal commander must continu-
ally plan for and open new beaches. These sites
accommodate increased tonnages and replace the
tonnage capacity of a port or unimproved facility
that has been made untenable by enemy actions.
Plans should include—

» Proposed location and layout of the area.

» Type of lighters to be used.

» Task organization required to attain the desired
tonnage capacity.

* Route and methods of movement to the area.

» Construction effort required.

» Communication requirements and logistical
support procedures.

Site selection. The first step in planning beach
operations is to determine the areas available. It
is hard to find beaches that are ideally suited
to LOTS without preparation or modification. En-
gineer support is usually required for landing
craft to beach and to provide exits from the beach
to discharge areas and the clearance transporta-
tion net. The degree of dispersion that can be
attained relates directly to daily tonnage require-
ments and the size and nature of the assigned
area. The existing capability to accommodate
desired tonnage should be the basis for site selection.
Major factors to consider when selecting beach
discharge sites include:

» Beach characteristics.

 Tidal range.

* Weather.

* Surf.

» Topographic features.
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Figure 5-22. Typical LOTS operation
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The terminal group or brigade commander, in coordi-
nation with the Navy and MSC, generally selects pos-
sible beach sites for LOTS operations. Selection is
based on extensive study of maps and hydrographic
charts and analysis of aerial reconnaissance reports.
Aerial reconnaissance verifies information obtained
from maps and charts. For example, roadnets shown
on maps may have been destroyed or made impass-
able, and new roads may have been built. Bridges may
have been destroyed, or structures may have been built
on the beach. A detailed ground and water reconnais-
sance of the selected area also aids in determining
site feasibility. The reconnaissance should be as thor-
ough as time and circumstances allow. It is crucial
that naval authorities be consulted early in the study.
This ensures that advice about possible anchorage
areas, along with difficulties and hazards to naviga-
tion, are available as early as possible.

Reconnaissance. Personnel who conduct ground and
water reconnaissance must be qualified to advise the
terminal group commander on the following:

* Engineering effort required to prepare and main-
tain the area.

+ Signal construction and maintenance required for
communication within the beach area and between the
beach and terminal group headquarters.

» Need for and location of beach dumps, transfer
points, and maintenance areas.

» Type of lighters that could be most effective.

* Need for and location of lighter safe-haven
facilities.

* Location and desirability of anchorage areas.

* Possibility of using modular causeway system,
RRDF, and other special equipment.

* Vulnerability of terminal area to enemy attack,
its seaward approaches, and its connections with
the interior.

To meet these requirements, the reconnaissance party
should include:

* Representatives of the terminal group (to coor-
dinate or supervise the reconnaissance team and to
recommend task organization).

» Military police representative (to plan support
for traffic control and beach management).

* Terminal battalion commander and operations
officer (to select and assign company areas and front-
ages, indicate areas of defense responsibility, and or-
ganize area of operations).

* Engineer and signal officers (preferably from
supporting engineer/signal units).

* Representatives of terminal service, boat, and
amphibian companies involved (to advise and recom-
mend on factors and conditions that affect their units’
use).

» Representatives from the US Navy (to advise on
anchorage areas and naval support required).

When NBC operations are suspected, the reconnais-
sance party conducts radiological monitoring, surveys,
and chemical agent detection activities to determine
possible contamination of prospective beach sites.

Beach characteristics. By gauging beach characteris-
tics, the reconnaissance party can determine if the se-
lected area has adequate anchorage for the number
and types of ships needed to support operations. Also,
lighters must be able to cross from the anchorage
areas to the beach without confronting obstacles. For
example, sandbars or reefs just offshore may preclude
the use of LCMs, LCUs, or barges. Such conditions
may require the use of amphibians until a channel is
cleared. Important features to consider are depth, size
(including length and width of beach), underwater ob-
stacles, and beach gradient and materials.

Depth. Large cargo ships require a minimum depth
of 30 feet and a maximum depth of 210 feet. Mini-
mum depth is determined by the maximum draft of
ships to be discharged, the ground swell discharged,
and ground swell conditions. The length and weight
of the anchor chain determine maximum depth.

Size. To provide a safe, free-swinging area for the
standard five-hatch vessel, the anchorage area should
be a circle with an 800-foot radius. If larger vessels
are anticipated, use the following formula:

2 (7D + 2L) = R (diameter in feet)
where:

D = depth of water in feet
L = length of vessel in feet
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Bow and stern mooring is not considered desirable
in tidal areas because athwartship currents cause
excessive strain on mooring gear. Also, appreciable
changes in depth require continuous watching of
the anchored vessels.

Underwater obstacles. Sandbars, shoals, reefs,
rocks, ship wrecks, and enemy installations can be a
serious menace and interfere with the passage of
vessels to and from the area. Consider the potential
for interference and the amount of work needed to
clear channels.

Beach gradient and materials. Beach gradient, or
the underwater slope of the beach, is usually expressed
as a ratio of depth to horizontal distance. A gradient

of 1 in 50 indicates an increase in depth of 1 foot
to every 50 feet of horizontal distance. For landing
and amphibious craft, usually only the gradient
from the water’s edge seaward to a depth of
3 fathoms (18 feet) must be determined. A gradient
slightly steeper than 1 in 50 is considered suitable for
a loaded LST; a gradient of 1 in 20 suitable for a
LCM-8. Beach gradients are classified as follows:

» Steep — More than 1 in 15 feet

* Moderate — 1 in 15 to 1 in 30 feet

* Gentle — 1in 30 to 1 in 60 feet

* Mild—11in 60 to 1 in 120 feet

* Flat — Less than 1 in 120 feet
See Figures 5-23 and 5-24 for profile views of
beach sites.
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Figure 5-23. Profile view of typical underwater gradient
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Figure 5-24. Marine beach profile diagram
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Beaches are classified by their predominant surface
material. The ideal composition for beaching landing
craft and amphibians is a combination of sand
and gravel. Silt, mud, or fine sand may clog water-
craft cooling systems. Rock, coral, or boulders
may damage the hull or the underwater propulsion
and steering mechanism.

Firm sand provides good beach trafficability for
personnel and vehicles. A beach is usually firmest
when it is damp and the material is of small size.
Gravel has good bearing capacity but poor shear
strength. As a rule, the coarser the material, the poorer
the trafficability. See Table 5-11 for classifications
of beach materials.

Tidal range. The tidal range, the difference in
height between consecutive high and low waters,
should be considered when selecting a beach site.
Other considerations include the strength and direc-
tion of tidal stream (rip and littoral currents).

Weather/surf. Favorable weather is critical to a
LOTS operation. Rough seas restrict the speed
and maneuverability of watercraft. Normal control

and coordination problems become more complex.
Lighter operations alongside a vessel are particu-
larly hazardous if more than a moderate sea is
running. Heavy surf reduces the amount of cargo
that lighters can carry and can cause an operation
to be suspended. Wind velocity, the distance spanned
by the wind, the duration of the wind, and decay
distance influence swell and surf functions.

Topographic features. The useful capacity of the
beach can never exceed roadnet capacity. If an
early and detailed analysis of the existing roadnet
reveals that the roadnet capacity is inadequate,
new roads must be built. This requires added engi-
neering support for construction and maintenance.

Beach exits. The number of exits needed varies
according to physical characteristics of the roads,
the type and amount of cargo, and the type of con-
veyance used in beach clearance. Different types
of equipment require separate routes. The adjacent
area 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 that hamper endurance operations.

Table 5-11. Beach material classifications by particle diameter

PARTICLE DIAMETER

MATERIAL In Microns* In Inches
Boulder 256,000 and over 10.24 and over
Cobble 256,000 - 64,000 10.24 - 2.56
Stone 64,000 - 4,000 2.56 - 0.16
Pebble 4,000 - 2,000 0.16 - 0.08
Very coarse sand 2,000 - 1,000 0.08 - 0.04
Coarse sand 1,000 - 500 0.04 - 0.002
Medium sand 500 - 250 0.002 - 0.001
Fine sand 250 - 125 0.001 - 0.0001
Very fine sand 125 - 62.5 0.0001 - 0.0000625
Silt 62.5 - 3.9 0.0000625 - 0.0000156

* Micron is approximately 0.00003937 inch.
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Hinterland. Besides the beach and its exits, a
number of factors should be considered when
selecting a beach for unloading cargo. These other
factors include:

» Existing roadnet or railnet.

 Physical characteristics of existing roads.

» Strength and width of bridges in the existing
roadnet.

* Possibility of building a roadnet (if none exists).

» Existing lines of communication.

+ Suitable area for heliport (if needed).

Landmarks. Landmarks, especially those assisting
navigation and location of beaches (such as promi-
nent hills) are helpful.

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.

Cargo clearance. The problems of cargo clearance
in beach operations are generally the same as in con-
ventional port terminals. Physical differences in the
operating areas, however, may require different
procedures and equipment. Ideally, clearance
transportation capacity is balanced with discharge
capability. This balance ensures that cargo is moved
through and out of the terminal area as fast as it is
unloaded from the ships. Generally, however, some
cargo backlog must be anticipated, creating the need
for temporary in-transit storage areas.

In-transit storage areas should be established near
transfer points to accommodate cargo that cannot
be immediately transferred to clearance convey-
ances. Cargo unloaded from landing craft that cannot
be immediately cleared should also be brought to
in-transit storage areas. This avoids congestion and
cargo pileup on the beach.

When clearance transportation becomes available
to move cargo from the in-transit storage areas, an
additional burden is imposed on the terminal service
companies that unload lighters. Any effort by these
units to handle cargo in the in-transit storage areas
only impairs their ability to keep the lighters moving.

Eventually, the entire operation stagnates. The
problem can be solved by assigning terminal
transfer elements (squads, platoons, or companies) to
load the backlogged cargo onto clearance transpor-
tation. Cargo will then flow out of the terminal
without disrupting vessel discharge operations.

Temporary in-transit storage 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 en-
trance and exit. If tracked vehicles are 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 requirements anticipated.

Traffic control is vital to prevent congestion in the
terminal area and to promptly clear cargo to its ini-
tial destination. Careful planning to control vehicu-
lar traffic in the beach area includes scheduling enough
drivers, MHE, and supervisors for around-the-clock
operations.

FMs 55-50 and 55-60 discuss LOTS operations
in detail.

Shore-to-Shore Operations

Shore-to-shore operations use Army landing craft
and amphibians to transfer cargo from one beach
terminal to another along the same coastline. See FM
55-50 for information on shore-to-shore operations.

STRATEGIC SEALIFT REQUIREMENTS

Today’s Army is a CONUS-based force with
global responsibilities. Strategic sealift is critical to
meeting the significant mobility challenges of
projecting and closing the force within ASMP
required time lines. Responsibility for strategic
sealift is shared by MSC, MTMC, and MARAD.
More than 70 strategic sealift ships transport
military equipment, supplies, and POL to support
US forces overseas. This number is expandable
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and includes both government and privately
owned vessels, mainly tankers, and dry cargo ships.
In peacetime, more than 95 percent of DOD cargo
is transported on US flag ships. The Army’s
strategic sealift requirements fall into three catego-
ries: surge, prepositioned, and sustainment.

Surge Ships

During the initial phases of a contingency
operation, surge ships transport critically needed
equipment such as tanks, trucks, armored vehicles,
and helicopters. Our current surge capability
includes 8 FSSs and 22 RRF RORO ships. The
RORO ships are maintained in either a 5-, 10-, or
20-day readiness status by MARAD at RRF sites
or designated outports. This force was established
in 1984-85 when DOD recognized that the demand
for surge sealift exceeded MSC availability,
voluntary charter, and US flag ships.

Prepositioned Ships

The elements of our ASMP triad are sealift, airlift,
and prepositioned afloat. Prepositioned afloat is
the expanded reserve of equipment and supplies for
an armored brigade aboard forward deployed
prepositioned ships. The equipment on these ships
is designated AWR-3. The program’s concept is to
forward deploy the equipment and link it up with
its complement of troops at the SPOD. The follow-
ing vessels (14 total) currently make up the
PREPO fleet:

* RORO ships from the RRF (7).

* Auxiliary crane ship (1).

* Barge carriers (3).

* Heavy lift ship (1).

» Container ships (2).

LMSRs are scheduled to replace the current RORO
ships by 1998. The end state for AWR-3 is 16 ships.
The equipment stowed on the PREPO ships includes:

* Combat equipment (with required support
and 15 days of supplies) comprising a combat
force of a heavy brigade tailorable to a theater
commander’s need.

* Limited port opening capability.

» Thirty days of sustainment supplies to support
the contingency force until the sea lines of communi-
cation are established.

Every PREPO ship has a battle book that provides an
overview of the AWR-3 program, detailed informa-
tion on the ship, and the stow plans. PREPO opera-
tions may consist of the employment of one ship to
support a humanitarian assistance mission to the
employment of all ships. FM 100-17-1 is the Army
manual for prepositioned afloat operations.

Sustainment Ships

Sustainment ships maintain the supply pipeline
with arms, equipment, POL, food, and other
materials needed for continued presence in overseas
areas. This requirement is filled by ships from US/
foreign flag ships and the RRF. Presently, US flag
ships number 255 and foreign flag ships, 114. Under
a voluntary charter, US flag ships are expected to be
available when notified of a contingency.

General Vessel Types

The MSC publishes a semiannual “Ship Register,”
short title MSC-P504. This unregistered document
provides a by-name listing of each US Navy ship
operated by MSC and each US flag oceangoing
merchant ship, over 1,000 gross tons, owned by
the United States or its citizens. It includes informa-
tion such as class, speed, gross tonnage, draft, and
range. Ships are referenced in three main groups:

» Alphabetical listing of US Navy ships.

* Alphabetical listing of merchant ships in oper-
ating status including ships undergoing repair or
temporarily out of service.

* Nonoperational ships in the NDRF maintained

and preserved for purposes of national defense
by MARAD.
Anyone needing this document should write
to Commander, Military Sealift Command (COMSC),
Washington DC 20398-5100; or call the Requirements
and Analysis Branch (N3113), 202-433-0087/0092,
DSN 288-0087/0092.

The ships discussed in this section are those most
commonly used by DOD.
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Fast sealift ship. During the 1980s, the US Navy
acquired eight large container ships from the
SealLand Corporation. These ships could operate on
any major trade route at an unusually fast, sus-
tained speed of 33 knots. They could carry more
than a thousand 35- and 40-foot containers and
had an in-port turnaround time of 24 hours. To
enhance their military sealift capability, the Navy
had the ships converted to a combination
RORO/container configuration. This process in-
cluded installing decks midship for RORO, adding
a flight deck for helicopter operations, and retain-
ing existing container cells. The converted SL-7
capabilities included both LOLO and RORO
operations and rapid transport of military vehicles
and equipment, including tanks and helicopters.
Originally designated T-AKRs and identified as
MSC RORO vessels, these ships have since been
designated as FSSs.

The FSS transports, loads, and off-loads its cargo
without nonorganic MHE. Although the vessel is
largely self-sustaining, it requires longshoremen,
vehicle drivers, and aircraft handlers to perform cargo
operations. FSS characteristics include a draft of
34.5 feet, a speed of 27 knots, and a range of
12,200 nautical miles. It has 185,000 square feet of

stowage and can transport 1,100 HMMWVs. FSS
missions include:

» Rapid deployment of equipment and supplies of
heavy combat units to locations around the globe.

» Rapid reinforcement of NATO and other com-
mands worldwide.

» Rapid resupply/sustainment of deployed forces.
See Figure 5-25, for an illustration of an FSS.

Break-bulk ships. Break-bulk vessels fall under
the category of general cargo (boxed, palletized,
refrigerated, and limited containerized). Cargo
operations on a break-bulk ship consist of LOLO
operations. Each hold on the ship is serviced by
ship’s gear, booms, cranes, and winches. These
vessels are considered to be self sustaining. They
are labor-intensive and not the preferred method
for moving tracked and wheeled vehicles.

Container ships. Container ships are designed to
carry their entire cargo load in containers (usually
20- or 40-foot). The full cellular stowage within
their holds allows containers to be secured without
using dunnage. Container ships are configured for
the stacked stowage of containers, both in the space
below the main deck and on the main deck. Most of
these vessels are non-self-sustaining and require
the use of shoreside cranes or T-ACS.

ALL CGO OPS - 700 FT I

LOLO AFT, RORO, LOLO MID - 560 FT 4‘

—— LOLO AFT, RORO - 475 FT 4’

Figure 5-25. Fast sealift ship
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Barge carriers. Barge carriers transport barges
on which cargo has been loaded. These barges are
loaded or discharged at berths by shore-based cranes.
When cargo operations are complete, the barges are
pushed or towed to the barge carrier and brought
aboard. The LASH and the SEABEE are the two
types of barge carriers used by the Army.

RORO ships. RORO ships are designed primarily
to transport vehicles. Their cargo includes helicop-
ters and wheeled, tracked, self-propelled and towed
vehicles. RORO vessels are characterized by large
cargo capacities and rapid cargo loading and discharge
rates. The rapid movement of cargo is accomplished
by a series of external and internal ramps. The cargo
holds are typically large, open bays where equipment
is driven into, parked, and lashed down. Most RORO

ships have external stern ramps that rest on the apron
of the berth, allowing access to the cargo holds. For
this reason, RORO ships are considered to be self-
sustaining. The RORO ship is considered ideally
suited for the movement of unit equipment.

Large medium speed RORO. The LMSR (Figure
5-26) is a new class of strategic sealift ship designed
to upgrade lift capability and expand the Army’s
prepositioned afloat program. In 1992, the Mobility
Requirements Study identified a shortfall of 3 million
square feet of surge capability and 2 million square
feet of prepositioned sealift capability. To satisfy this
shortfall, 19 LMSRs are either being built or con-
verted. The first ship was scheduled for delivery in
FY 96. The LMSRs are MSC-owned and will be
operated under commercial contract.

03 LEVEL
02 LEVEL

OUTBOARD PROFILE

‘B DECK —

“‘C’DECK —
BRIDGE TOP

‘D”DECK —
NAV BRIDGE ,

‘E” DECK —
04 LEVEL
- ‘F" DECK —

— HoLD #4 —+—MAIN —+——HOLD #3 —+—HOLD #2 ——HOLD #1 -

INBOARD PROFILE

FOCSLE DECK —

Figure 5-26. Large medium speed RORO
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Along with FSSs, the LMSR will enable the Army
to surge two heavy divisions to any theater in 30 days
and then return to pick up follow-on forces. LMSRs
have 380,000 square feet of stowage and can
transport 1,998 HMMWYVs. They have a speed of
24 knots. Other features include a slewing stern
ramp, a side ramp, twin cranes, and an emergency
heliport. The ship’s draft is 35 feet. Eight of the
19 LMSRs are scheduled to replace RORO ships in
the AWR-3 program.

Auxiliary crane ship. The T-ACS (Figure 5-27) is
a converted container ship from the MARAD
Reserve Force. It has been modified by
the installation of twin booms, marine heavy-lift
cranes used to off-load non-self-sustaining ships.
The T-ACS can discharge its own cargo. It can also
discharge another vessel in areas where port facili-
ties are inadequate or nonexistent.

USARMY WATERCRAFT FLEET

While strategic sealift delivers over 95 percent of
the tonnage required by operating military forces,
Army watercraft become the critical link when that
tonnage is projected over the shore, through fixed
ports not accessible to deep-draft vessels, or through
fixed ports not adequate without the use of
watercraft (all classified as LOTS operations). Army
watercraft units execute all functions required for
successful theater opening, reception, and sustainment
of'the deployed force.

A proper mix of Army watercraft must be pre-
positioned for availability during the early phases of
force closure. Army watercraft can be prepositioned
on FLOFLO ships, SEABEESs, and/or on the decks of
other large vessels.

Vessel Designations

Each vessel in the Army’s marine fleet bears an
individual serial number, preceded by an applicable
prefix. Vessel prefixes are as follows:

* Barge, dry-cargo, 1 nonpropelled, medium
(100 through 149 feet) — BC

» Conversion kit, barge deck enclosure — BCDK

» Barge, dry-cargo nonpropelled, large (160 feet
and over) - BCL

* Crane, floating — BD

» Lighter, beach discharge — BDL

+ Barge, liquid cargo, nonpropelled — BG

» Barge, dry cargo, nonpropelled — BK

» Barge, pier, nonpropelled — BPL

* Barge, refrigerated, nonpropelled — BR

* Ferryboat — FB

* Dry dock, floating — FD

* Repair shop, floating, marine craft, nonpro-
pelled — FMS

» Freight and supply vessel large (140 feet and
over) — FS

* Boat, utility — J

* Lighter, amphibious — LARC

* Landing craft, mechanized - LCM

* Landing craft, utility — LCU

» Logistics support vessel — LSV

» Tug, large, seagoing — LT

* Tug, small, harbor — ST

* Boat, passenger and cargo — T

* Temporary crane discharge facility - TCDF

* Vessel, liquid cargo — Y

CONTAINERSHIP
RECEIVED
ALONGSIDE

ALONGSIDE

CAUSEWAY
FERRY
ALONGSIDE

Figure 5-27. Auxiliary crane ship in operation
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Traditional Army Watercraft

This section contains information on various Army
vessels, including mission, transportability, and
characteristics and capabilities. See Figure 5-28,
page 5-44, for illustrations of the water craft discussed
in the following paragraphs.

Landing craft mechanized-8. The LCM-8 transports
cargo, troops, and vehicles from ship to shore or in
retrograde movements. It is also used in lighter and
utility work in harbors. The LCM-8 is designed for
use in rough or exposed waters and can be operated
through breakers and grounded on the beach. The bow
ramp allows RORO operations with wheeled and
tracked vehicles. Its small size allows for use in
confined areas.

The LCM-8 can be transported by LSVs, LCU
2000s, LSTs, commercial bulk carriers, and heavy
lift ships. Characteristics and capabilities include
the following:

» Length overall: 74 feet.

* Beam: 21 feet.

» Displacement (weight): 58 LTONs (light);
111 LTONSs (loaded).

* Deck area: 620 square feet.

» Payload: 53 tons.

» Range: 332 nautical miles at 11 knots (light);
271 nautical miles at 9 knots (loaded).

» Draft: 3.5 feet (light); 5 feet (loaded).

Lighter, amphibious, resupply, cargo, 60-ton.
The LARC-60 transports wheeled and tracked
vehicles, including beach preparation equipment and
general cargo from ship to shore or to inland transfer
points. It is the only amphibian in the Army inven-
tory, and the only vessel capable of landing on a beach
through a breaking surf. The LARC-60 can be deck-
loaded on a commercial vessel or heavy lift ship for
transport overseas. It can be transported on a semi-
submersible vessel, in the well deck of an LSD, or
aboard a SEABEE. Characteristics and capabilities
include the following:

» Length overall: 63 feet.

* Beam: 27 feet.

* Displacement (weight): 88 LTONSs (light).

* Deck area: 527 square feet.

» Payload: 60 tons.

» Range: land, 60-ton load, 150 statue miles at
14 MPH; water, 60-ton load, 75 nautical miles at
6 knots.

* Draft: 7.5 feet (light); 9 feet (loaded).

Landing craft, utility, 1600 class. The LCU-1600
transports wheeled and tracked equipment and gen-
eral cargo from ship to shore, shore to shore, and in
retrograde operations. RORO missions are accom-
plished using the vessel’s bow and stern ramps. It is
valuable in LOTS operations and intratheater trans-
port using harbor and IWW routes. The LCU-1600
is not capable of self-deployment over open oceans.
It is deployed aboard vessels such as HLPSs, barges,
and FLOFLO ships. It can also be loaded on Navy
LSTs, LSDs, or commercial bulk carriers. Charac-
teristics and capabilities include:

» Length overall: 135 feet.

* Beam: 30 feet.

» Displacement (weight): 205 LTONs (light);
390 LTONS (loaded).

* Deck area: 1,785 square feet.

* Payload: 184 tons.

» Range: 1,200 nautical miles at 12 knots (light);
1,100 nautical miles at 11 knots (loaded).

» Draft: 6 feet (light); 7 feet (loaded).

Small tug, 65-foot. The 65-foot tug moves non-
propelled barges in harbors and IWWs. Secondary
functions include general utility uses, fire fighting,
salvage, and assisting in the docking and undock-
ing of large vessels. Overseas deployment is by
deck loading aboard a heavy lift ship or by towing
by a larger vessel. Characteristics and capabilities
include:

» Length overall: 71 feet.

* Beam: 19.5 feet.

* Displacement (weight): 100 LTONs (light);
122 LTONS (loaded).

* Bollard pull: 8.75 tons.

» Range: 1,700 nautical miles at 12 knots (light);
variable with tow (loaded).

» Draft: 7.5 feet (light); 8.5 feet (loaded).
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Large tug, 100-foot. The 100-foot tug is used to
berth and unberth large oceangoing vessels and for
heavy towing within harbor areas. Secondary func-
tions include general utility uses, fire fighting, and
salvage operations. It may also be used for limited
off-shore towing between terminals. Depending
upon distance, weather, sea conditions, and crew
training, the 100-foot tug can self-deploy or be
transported by FLOFLO. Characteristics and capa-
bilities include:

» Length overall: 107 feet.

* Beam: 27 feet.

» Displacement (weight): 295 LTONs (light);
390 LTONSs (loaded).

* Bollard pull: 13.8 LTONs/31.5 LTON:S.

* Range: 3,323 nautical miles at 12.8 knots/
2,245 nautical miles at 12.8 knots (light); variable
with tow (loaded). NOTE: Higher fuel consumption
oflarger engines in ESP tugs reduces range.

* Draft: 11.5 feet (light); 12.5 feet (loaded).

Floating machine shop. The FMS consists of 14 re-
pair shops, an onboard 9-LTON crane, and an
internal monorail trolley system. The shops are bat-
tery, blacksmith, carpentry, electrical, engine, fuel
injection, machine, sheet metal, paint, pipe fitting,
radar and radio, refrigeration, shop fitting, and
welding. The FMS can accomplish DS/GS level
maintenance, repair, rebuild, and overhaul. The FMS
can support the sustainment phase of operations. It
is not self-propelled; therefore, it must be towed to
overseas locations. Characteristics and capabilities of
the FMS include:

* Length overall: 210 feet.

* Beam: 40 feet.

* Displacement (weight): 1,160 LTONs (light);
1,525 LTONSs (loaded).

» Draft: 6 feet (light); 8 feet (loaded).

Crane, barge, 89-ton. The BD 89T is used
to load and discharge heavy lift cargo that is
beyond the capacity of ship’s gear. It is com-
monly called the 100-ton crane which is the short
ton capacity rating. The BD 89T is not
self-propelled; it can be towed overseas or

deck-loaded aboard a semi-submersible ship for
transport. Its characteristics and capabilities
include:

» Length overall: 140 feet.

* Beam: 70 feet.

* Displacement (weight): 1,630 (loaded).

* Boom length: 123.5 feet.

» Capacity: 89 LTONs at 80-foot radius.

» Draft: 6.3 feet (loaded).

Barge, deck or liquid cargo, BG 231C (fuel).
The BG 231 transports liquid or general cargo in
harbors and inland waters. It can transfer liquid
products from off-shore tankers to shore facilities.
The BG 231 can also serve as a refueling point for
watercraft operating in the area. The barge is
equipped with two skegs aft; this improves its
towing capability by helping to keep it tracking on
course. It can be towed overseas or deck-
loaded aboard an HLPS. Characteristics and capa-
bilities include:

* Length overall: 120 feet.

* Beam: 33 feet.

» Displacement (weight): 185 LTONs (light);
763 LTONSs (loaded).

» Cargo capacity: deck, 578 LTONSs; liquid,
4,160 barrels (188,416 gallons).

» (Cargo pump capacity: 1,050 gallons per minute.

» Draft: 3 feet (light); 9 feet (loaded).

Barge, deck cargo, BC 231A. The BC 231 trans-
ports containers, general cargo, and wheeled and
tracked vehicles in harbors and IWWs. It is particu-
larly suited for transporting tracked and wheeled
vehicles. It is equipped with two skegs aft, thereby
improving its towing capability by helping to keep it
tracking on course. The BC 231 can be loaded aboard
ships or towed overseas. Characteristics and capa-
bilities include:

» Length overall: 120 feet.

* Beam: 33 feet

» Displacement (weight): 175 LTONs (light);
760 LTONSs (loaded).

» Cargo capacity: 585 LTONs.

* Draft: 2.5 feet (light); 8 feet (loaded).
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Barge, deck cargo, BC 7005. The BC 7005 trans-
ports containers, general cargo, and wheeled and
tracked vehicles in harbors and IWWs. Because of its
flush deck without fore and aft sheer, it is particu-
larly suited for transporting vehicles. The BC 7005
was built without skegs, making it easy to maneuver
at port terminals where piers are in close proximity.
The BC 7005 can be deck-loaded aboard ships or

towed overseas. Characteristics and capabilities
include:

* Length overall: 110 feet.

* Beam: 32 feet.

» Displacement (weight): 120 LTONs (light);
690 LTONSs (loaded).

» (Cargo capacity: 570 LTONSs.

» Draft: 1.75 feet (light); 7.5 feet (loaded).
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Figure 5-28. Army watercraft
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Figure 5-28. Army watercraft (continued)
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Fleet Modernization

Recent watercraft modernization efforts have
significantly enhanced the Army’s capability to
project and sustain America’s military force. The fol-
lowing watercraft are representative of the modern
Army fleet.

Landing craft, utility 2000. The LCU 2000 (Figure
5-29, page 5-47) transports rolling and tracked
vehicles, containers, and outsized and general
cargo from ships offshore to shore (LOTS), as
well as to areas that cannot be reached by
oceangoing vessels (coastal, harbor, and IWWs). It
can be self-deployed or transported aboard a
FLOFLO vessel. It is classed by the ABS for
full ocean service and one-man engine room
operations and is built to USCG standards. The
LCU 2000 succeeds the 1646 Class LCU and
replaces the 1466 Class in both the Army’s
Active and Reserve inventories. The Army has
35 LCU 2000s. Characteristics and capabilities
of the LCU 2000 include:

* Length (overall): 174 feet.

* Beam: 42 feet.

» Displacement: 575 LTONS (light); 1,087 LTONs
(loaded).

* Deck area: 2,500 square feet (5 M1 main
battle tanks or 12 [24 double-stacked] 20-foot
ISO containers.

* Bow ramp: 16 feet wide x 22 feet long.

» Payload: 350 STONSs (15 C-141 loads).

» Range: 10,000 nautical miles at 12 knots (light);
6,500 nautical miles at 10 knots (loaded).

» Draft: 8 feet (light); 9 feet (loaded).

* Beaching draft: 4 feet at the bow.

* Carries up to thirty 20-foot containers or twelve
40-foot containers.

 Sustains crew of 2 warrant officers and 11 en-
listed personnel for up to 18 days.

* Equipped with latest navigation, communica-
tions, and electronic equipment including an automatic
pilot and steering system.

Logistics support vessel. The LSV (Figure 5-30, page
5-47) provides worldwide transport of general and
vehicular cargo. LSV missions include intratheater

line-haul in support of unit deployment or relocation;
tactical and sustained resupply to remote, undevel-
oped areas along coastlines and on IWWs; and
support to the discharge and backload of ships in
RORO or LOTS operations. Six LSVs are in the
Army inventory. LSV characteristics and capabilities
include:

* Length (overall): 273 feet.

* Beam (molded): 60 feet.

+ Displacement (weight): 4,199 LTONS.

* Deck area: 10,500 square feet (21 to 24 M1 main
battle tanks or 25 [50 double-stacked] 20-foot ISO
containers).

* Bow ramp opening: 26 feet wide.

» Payload: 2,000 STONs (86 C-141 loads).

» Range: 8,200 nautical miles at 12.5 knots (light);
6,500 nautical miles at 11.5 knots (loaded).

» Draft: 6 feet (light); 12 feet (loaded).

* Drive-through capability (bow and stem ramps).

 Self-delivery range: 6,500 nautical miles.

* Sustains crew of 6 officers and 23 enlisted per-
sonnel for up to 30 days.

* Transports heavy, outsized cargo including
rolling stock, general cargo, and ISO containers.

Large tug, 128-foot. The 128-foot LT (Figure 5-31,
page 5-48) is designed for ocean and coastal
towing operations. All six LTs were fielded in 1994.
LT missions include: assisting bulk and special cargo
ships to berth or anchorage; shuttling non-self
propelled barges and other floating equipment from
location to location during LOTS operations; and
providing ocean, coastal, and inland waterway
tow service for Army logistic support. The LT is
self-deployable worldwide. Characteristics and capa-
bilities include:

» Length overall: 128 feet.

* Beam (molded): 36 feet.

» Displacement (weight): 786 LTONs (light);
1,057 LTONSs (loaded).

* Bollard pull: 58 tons.

» Range: 5,000 nautical miles at 13.5 knots (light);
5,000 nautical miles at 12 knots (loaded).

» Draft: 14.5 feet (light); 17 feet (loaded).
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Figure 5-29. Landing craft, utility, 2000 class

Figure 5-30. Logistics support vessel
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Figure 5-31. Large tug

Modular causeway system (causeway ferry). The
CF consists of a powered section, made up of
powered modules with internal propulsion and
control components connected to the non-powered
modules; two non-powered intermediate sections; and
a non-powered combination beach/sea end section
joined end-to-end. Characteristics and capabilities of
the CF include:

* Loaded capacity of 100 STONs per non-
powered section; approximately 50 STONs for the
powered section.

» Total cargo capacity of 350 STONs with about
12 inches of freeboard.

+ State-of-the-art equipment for pilot-to-operator,
operator-to-commercial ship, and operator-to-
command and control communications.

» Deployable aboard container ships and other
cargo vessels.

Upon arrival in the operational area, CF components
will be off-loaded and assembled for use. The CF
is used to move rolling, break-bulk, and container-
ized cargo from oceangoing vessels directly to
the shore-side logistic operation or to a fixed or
semi-permanent pier. Also, it can operate in
the JLOTS environment supporting RORO and
LOLO operations.

RORO discharge facility. The RRDF (Figures
5-32 and 5-33, page 5-49) provides interface be-
tween Army lighters and RORO ships. It supports
both self-sustaining and non-self-sustaining RORO
ships. The RRDF has the following components:

* RORO platform — about 65 feet wide by
180 feet long.

* “B” or Sea End section with provisions for
“Rhino” horn — provides interface between the RORO
platform and displacement craft.

* CWR - used with non-self-sustaining ships.

* Fendering system — used with non-self-
sustaining ships.

» Lighting system — used during generation and
distribution.

* Emergency anchoring system — used when
the ship being serviced is required to depart due to
enemy actions or adverse weather conditions.

The RRDF is tendered by two SLWTs (Figure
5-34, page 5-50). The SLWT is an ASIOE
for the RRDF. The SLWT has a deck-mounted
A-frame and winch for hoisting/lifting and assembly
of the RRDF hardware and components. The
SLWT also has a stern anchor.

5-48




FM 55-15

TRAILER-LOADED ik,
CONTAINERS P e

MOORING LINES

CALM WATER PLATFORM
(3 PONTOON SECTIONS WIDE
x 2 SECTIONS LONG)

SIDE-LOADABLE
WARPING TUG

SIDE-LOADABLE
WARPING TUG
“B” SECTION S

Figure 5-32. RORO discharge facility with ramp at side port
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Figure 5-33. RORO discharge facility with ramp at stern port
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Figure 5-34. Side loadable warping tug, operational configuration

Modular causeway system (floating causeway). The
FC provides a dry bridge for the transfer of cargo
(primarily rolling cargo) from displacement lighters
to the shoreside logistic operations. It includes the
following components:

* 17 non-powered intermediate modular cause-way
sections.

* 2 combination beach and sea-end sections.

* Anchor mooring system — the AMS is used to
retain an in-place FC. Employs large marine anchors
placed perpendicular to the roadway, offshore, and
dry beach anchors to secure the FC to the beach.

* 2 SLWTs.

Characteristics and capabilities of the FC are as
follows:

» Extends from the high water line out into the
surf zone to a mean low water depth of 8 feet.

» Has maximum working length of approximately
1,500 feet.

* Offshore end incorporates an adapter end for the
discharge of cargo from displacement lighters onto
the roadway.

 Offshore end uses the “Rhino” horn to mate with
lighters, so equipped.

* Two SLWTs are ASIOE. The SLWTs are used
to insert, retract, and tender the FC and to in-place
and remove AMS anchors.

The Army’s watercraft modernization program
charts the course for continuous fleet moderniza-
tion through 2011. Modernization efforts encompass
the following: on-condition cyclic maintenance,
material change, extended service program,
research and development, and procurement.
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APPENDIX A
TABLES OF ORGANIZATION AND EQUIPMENT

7 )
This appendix contains a detailed breakdown of transportation
and transportation-related units by TOE, mission, assignment, and
capabilities.
\S 7,
COMMANDANDCONTROL
TOE 55500LB TOE 55500LD
Detachment LB Detachment LD

Platoon Headquarters, Separate

Mission. Commands, controls, and supervises a
transportation platoon.

Assignment. Normally assigned to a transportation
company.

Capabilities. Commands and controls a platoon
normally composed of more than one detachment
with an aggregate strength of not less than 40 sol-
diers and that does not have an organic commis-
sioned officer.

TOE 55500LC
Detachment LC
CompanyHeadquarters

Mission. Commands, controls, and supervises a
transportation company.

Assignment. Normally assigned to a transportation
battalion or group or may operate separately.

Capabilities. Provides command, control, and unit
administration for the equivalent of two or more
platoons with a company strength of not less than
80 soldiers.

Battalion Headquarters

Mission. Commands, controls, and supervises a
transportation battalion.

Assignment. Normally assigned or attached to
transportation group or brigade or may operate
separately.

Capabilities. Commands and controls three to seven
transportation companies and/or combinations of
service companies, or detachments of equivalent
size.

TOE 55601L0
Headquartersand Headquarters Company
Transportation Command

Mission.

* Commands, controls, and provides technical
supervision of assigned/attached units supporting
the TA with all modes of transportation and related
services including DS/GS maintenance for rail and
Army watercraft.

* Provides staff assistance to the TA DCSLOG
for theater level transportation plans, policies, and
procedures; information on transportation capacity
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and capability to the TMCA; liaison with other US
and allied forces and control of designated wartime
HN support resources.

Assignment. To a TA.

Capabilities.

* Commands and supervises the activities of
all transportation headquarters and other assigned
or attached units operating and/or supporting
the transportation services required to support
the TA.

* Provides staff planning and coordination of
transportation CSS activities as assigned by the
TA DCSLOG.

» Controls, through its subordinate headquarters,
the HN resources allocated to the TA transporta-
tion service.

TOE 55622L0
Headquartersand Headquarters Company
Transportation Composite Group

Mission. Commands and controls units that
provide transportation services for an independent
division-size force, or for a two-division separate
corps force, or that provide transportation services
on an area basis supporting a larger force.

Assignment. To the headquarters commanding an
independent division-size force; to the corps, with
attachment to the corps support command, when sup-
porting a two-division separate corps force; or to a
TA, with attachment to a transportation command,
when supporting a larger force.

Capabilities.

* Commands, controls, and technically supervises
three to seven battalions and their assigned/
attached units.

* Develops and supervises implementation of
programs, plans, and policies for employment of
attached units and contract/wartime HN agencies/
units providing transportation support.

* Provides a nucleus organization during the
early stages of the buildup of an immature theater
for the development of a transportation brigade
or transportation command as the theater matures.

* Performs relational data base management
and table maintenance for the regional segment of
the WPS.

* Provides technical supervision of WPS opera-
tions throughout the composite group’s operational
area.

MOVEMENT CONTROL

All teams from TOE 55580L will be replaced by
detachments from TOE 55606L.

TOE 55580LA
Team LA
Movement Control

Mission. Performs movement control functions
for movement of personnel and materiel (except
bulk POL by pipeline).

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or transportation MCC.

Basis of allocation. As required, based on the
stated capabilities.

Capabilities. Provides single shift movement
control functions at intermediate transfer points,
small Army air terminals, or specialized supply
installations. May also be used to augment a larger
MCT when the size of the operation warrants.

TOE 55580LB
Team LB
Movement Control

Mission. Performs movement control functions

for movement of personnel and materiel (except
bulk POL by pipeline).

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or transportation MCC.

Basis of allocation. As required, based on the
stated capabilities.

Capabilities. Provides single shift movement
control functions at a two-ship LOTS terminal, a
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one- or two-ship fixed water terminal, or an inland
transfer point.

TOE 55580LC
Team LC
Movement Control

Mission. Performs movement control functions

for movement of personnel and materiel (except
bulk POL by pipeline).

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or a transportation MCC.

Basis of allocation. As required, based on the
stated capabilities.

Capabilities. Provides single shift movement control
functions supporting general support supply and/
or maintenance activities, or for a four-ship fixed
water terminal operation or a rail or motor terminal.

TOE 55580LD
Team LD
Movement Control (Region)

Mission. Performs movement control functions

for movement of personnel and materiel (except
bulk POL by pipeline).

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or a transportation MCC.

Basis of allocation. As required, based on the
stated capabilities.

Capabilities. Coordinates the activities of up to
ten subordinate MCTs on a 24-hour basis; may be
employed as a central movement control element
supporting a tactical force where employment of
transportation MCC is not warranted.

TOE 55580LE
Team LE
Movement Control (Region)

Mission. Performs movement control functions
for movement of personnel and materiel (except
bulk POL by pipeline).

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or transportation MCC.

Basis of allocation. As required, based on the
stated capabilities.

Capabilities. Coordinates the activities of up to
ten subordinate MCTs on a single-shift basis,
provides a central movement element supporting a
small tactical force where employment of transpor-
tation MCT logistics doctrine is not warranted.

TOE 55580LF
Team LF
Movement Control (Air Terminal)

Mission.

» Coordinates the expeditious clearance of Army
cargo and personnel from USAF air terminals.

* Coordinates the arrival of retrograde or
resupply cargo and personnel.

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or transportation MCC.

Basis of allocation. One per USAF air terminal;
requires coordination of movements of Army cargo
and personnel AW stated capabilities.

Capabilities. Performs the following movement con-
trol functions on a 24-hour basis.

» Expedites the clearance of Army cargo and per-
sonnel arriving at a USAF terminal.

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

* Provides technical expertise in the functional
areas of transportation, medical services, adjutant
general, and supply to coordinate with functional
counterparts in the TA area command and/or corps
support command.

* Provides liaison with the USAF air terminal
commander on matters associated with the clear-
ance of Army cargo and personnel, the local
movement of retrograde or resupply cargo and
personnel, and as required for deployment move-
ment of Army tactical forces.
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TOE 55580LG
Team LG
Movement Control (Air Terminal)

Mission.

» Coordinates the expeditious clearance of Army
cargo and personnel from USAF air terminals.

» Coordinates the arrival of retrograde or resupply
cargo and personnel.

Assignment. To a support command. Normally
attached to a transportation MCA or transportation
MCC.

Basis of allocation. One per USAF air terminal;
requires coordination of movements of Army cargo
and personnel IAW stated capabilities.

Capabilities. Performs the following movement
control functions on a 12-hour shift:

* Expedites the clearance of Army cargo and
personnel arriving by USAF aircraft.

* Coordinates local movement of retrograde or
resupply cargo and personnel.

» Provides technical expertise in the functional
areas of transportation, medical services, adjutant
general, and supply to coordinates with functional
counterparts in the TA area command and/or corps
support command.

* Provides liaison with the USAF air terminal
commander on matters associated with clearing
Army cargo and personnel and coordinating local
movement of retrograde or resupply cargo and
personnel as required for deployment movement of
Army tactical forces.

TOE 55580LH
Team LH
Highway Regulation Point Team

Mission. Operates an HRP, coordinates the move-
ment of authorized traffic, and makes changes to truck
or convoy routings.

Assignment. To a TA area command or a corps
support command. Normally attached to a transporta-
tion MCA or transportation MCC.

Basis of allocation. Normally one team for each
major point of access or departure along a route
over which highway regulation is exercised, and
at other points where traffic may conflict or be-
come congested.

Capabilities. Observes, follows, and reports
progress of vehicles along routes and adjusts
movement schedules as necessary on a single
shift basis.

TOE 55603L0
Transportation Movement
Control Agency

Mission.

» Commands and supervises attached or assigned
units and teams performing movement control and
highway regulation.

* Provides movements management, highway
regulation, and coordination, as required, for person-
nel and materiel movements into, within, and out
of'the TA.

Assignment. Toa TA.

Capabilities. Commands and controls assigned or
attached units or teams.

TOE 55604L0
Transportation Movement
Control Center
(Corps)

(Will be replaced by 55606L.100.)

Mission. Commands and supervises attached or
assigned units and teams engaged in movement
control and highway regulation. Provides movement
control for moving personnel and materiel (except
bulk fuel by pipeline) within, into, or out of the
area of responsibility, ensuring timely responsive-
ness and maximum use of available transport
capability.
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Assignment. To a corps.

Capabilities. On a 24-hour basis, this unit:

» Commands and controls assigned or attached
units or teams.

* Provides a central organization and field
office necessary to perform movement control and
highway regulating services supporting a corps
when augmented by movement control organiza-
tions of TOE 55580LXXX.

* Maintains liaison with transportation elements
of other US forces and allied HN transportation
agencies.

TOE 55606L100
HHD Transportation Movement
Control Battalion
(Corps)

Mission.

» Commands, controls, and supervises movement
control detachments.

* Controls movement of personnel, units,
and materiel (except bulk fuel by pipeline) into,
within, and out of the area of responsibility and
ensure effective and efficient use of available
transport.

Assignment. To a corps.

Capabilities. On a round-the-clock basis, this unit:

* Commands, controls, and provides technical
supervision of assigned or attached transportation
movement control detachments.

* Plans, coordinates, and manages movement
programming, highway regulation, and transpor-
tation support for the corps. When augmented
by appropriate detachments, it provides a
central headquarters to execute these missions,
provide asset visibility, and maintain in-transit
visibility of tactical and nontactical moves for
the corps.

TOE 55606L200
HHD Transportation Movement
Control Battalion (EAC)

Mission.

» Commands, controls, and supervises movement
control detachments.

* Controls movement of personnel, units, and
materiel (except bulk fuel by pipeline) into, within,
and out of its area of responsibility and ensures
effective and efficient use of available transport.

Assignment. To a TA, attached to a TMCA.

Capabilities. On a round-the-clock basis, this unit:

* Commands, controls, and provides technical
supervision of assigned or attached transportation
movement control detachments.

* Coordinates movement programming, high-
way regulation, and transportation support. When
augmented by appropriate detachments, it provides
a central headquarters to execute these missions
and maintain in-transit visibility of tactical and
nontactical moves within a geographical area of
responsibility defined by the TMCA.

TOE 55606L A
Detachment LA
Port Movement Control Detachment

Mission. Expedites, coordinates, and supervises
transportation support of units, cargo, and personnel
into, through, and out of air or water ports.

Assignments. To a corps or a TA, attached to a
transportation movement control battalion.

Capabilities. Within an air or water port area, this
detachment performs the following movement
control functions on a round-the-clock basis:

» Expedites the port clearance of cargo and
personnel arriving or departing by air or sea.

* In conjunction with the port commander,
coordinates transportation support and highway
clearance for theater onward movement.

» Commits mode operators to transport personnel
and materiel.
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TOE 55606LB
Area Movement Control Detachment

Mission. Performs movement control functions
for movement of units, cargo, and personnel
(except bulk POL by pipeline) within an assigned
geographic area.

Assignment. To a corps or TA, attached to a trans-
portation movement control battalion.

Capabilities. Within its assigned geographic area
of responsibility, this detachment performs the
following movement control functions on a round-the-
clock basis:

» Validates transportation requirements and coor-
dinates transportation support, highway clearance,
and inbound clearance for moving units, personnel,
and cargo.

* Coordinates transportation movements, diver-
sions, reconsignments, and transfers of units, cargo,
and personnel.

TOE 55606LC
Division Support Movement
Control Detachment

Mission. Augments the division movement control
capability.

Assignment. To a corps, attached to a division.

Capabilities. Augments the DTO to perform move-
ment control functions on a round-the-clock basis.

TOE 55606LD
Movement Regulating Detachment

Mission. Operates an MRP.

Assignment. To a corps or TA, attached to a trans-
portation movement control battalion.

Capabilities. On a round-the-clock basis, this
detachment observes, assesses, and reports progress
of tactical and nontactical transportation move-
ments along MSRs and adjusts movement schedules
as necessary to coordinate the movement of
authorized traffic, to implement changes in unit
moves or vehicle/convoy routings, and to resolve

movement conflicts. Provides first destination
reporting points as required.

TOE 55606LE
Movement ControlCargo
Documentation Detachment

Mission. Documents cargo transshipment in water,
air, rail, and motor terminals.

Assignment. To a corps or a TA, attached to a
transportation battalion movement control.

Capabilities. Performs documentation required for
loading and discharging 500 STONs of general
cargo or 480 containers daily in a water, rail,
truck, or air terminal.

AIR TRANSPORT

TOE01247A0
Medium Helicopter Company
Division Aviation Brigade
Air Assault Division
or
Medium Helicopter Company
Theater Aviation Battalion (Alaska)

Mission. Provides CH-47 aircraft (16) for the trans-
port of personnel, supplies, and equipment supporting
maneuver, CS, and CSS operations.

Assignment. Organic to a medium helicopter battal-
ion or theater aviation battalion.

Basis of allocation. Three per medium helicopter
battalion or one per theater aviation battalion.

Capabilities.

» Provides airlift for air assault operations.

» Transports tactical forces (other than assault),
field artillery or other fire support assets, tactical air
defense systems, engineer equipment and personnel,
and other resources supporting CS operations.

* Moves general supplies, equipment, and person-
nel, including LOTS when applicable, for supporting
CSS operations.
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* Recovers disabled aircraft and other critical
equipment, to include captured enemy equipment.

» Augments acromedical evacuation when medical
aircraft are inadequate or not readily available.

* Moves nuclear, chemical, and other special
munitions.

» Evacuates noncombatants when directed by
the applicable commander/authority.

» Self deploys all organic CH-47D helicopters to
a theater of operations when the aircraft have been
equipped for extended flight.

* Conducts continuous (day and night) operations
during visual and marginal weather conditions and
limited aviation operations during instrument
weather conditions.

TOE 01447A0
Medium Helicopter Company
Corps Aviation Group
Corps Aviation Brigade
or
Medium Helicopter Company
Aviation Brigade, EAC

Mission. Transports personnel, supplies, and
equipment supporting maneuver, CS, and CSS
operations.

Assignment. Organic to a medium helicopter
battalion.

Basis of allocation. Four per medium helicopter
battalion or two per medium helicopter battalion.

Capabilities.

* Provides airlift for air assault operations.

* Moves tactical forces (other than assault), field
artillery or other fire support assets, tactical air de-
fense systems, engineer equipment and personnel,
and other resources supporting CS operations.

* Moves general supplies, equipment, and person-
nel, including LOTS when applicable, supporting
CSS operations.

* Recovers disabled aircraft and other critical
equipment, to include captured enemy equipment.

* Augments aeromedical evacuation when
medical aircraft are inadequate or not readily
available.

* Moves nuclear, chemical, and other special
munitions.

» Evacuates noncombatants when directed by
the applicable commander/authority.

+ Self deploys all organic CH-47D helicopters to
a theater of operations when aircraft have been
equipped for extended flight.

» Conducts continuous (day and night) operations
during visual and marginal weather conditions and
limited aviation operations during instrument
weather conditions.

TOE01457A0
Light Utility Aviation Company
Corps Aviation Group

Mission. Provides light utility aircraft to a division
aviation brigade for moving personnel and equip-
ment supporting command, control, liaison, courier,
staff transport, and communications operations.

Assignment. Organic to a light utility aviation bat-
talion, corps aviation group.

Basis of allocation. Four per medium helicopter
battalion.

Capabilities.

* Conducts continuous (day and night) opera-
tions during visual and marginal weather conditions
and limited operations during instrument weather
conditions supporting combat operations.

* Provides AVUM for eight organic UH-1 air-
craft.

TOE01628A0
Medium Helicopter Company
Aviation Brigade, EAC

Mission. Transports personnel, supplies, and
equipment for supporting maneuver, CS, and CSS
operations.
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Assignment. Organic to a theater aviation battal-
ion (USARSO).

Basis of allocation. One per theater aviation
battalion.

Capabilities.

* Provides airlift for assault operations.

* Moves tactical forces (other than assault), field
artillery or other fire support assets, tactical air de-
fense systems, engineer equipment and personnel, and
other resources for supporting CS operations.

* Moves general supplies, equipment, and
personnel — including LOTS when applicable — for
supporting CSS operations.

» Recovers disabled aircraft and other critical
equipment, including captured enemy equipment.

* Augments acromedical evacuation when medical
aircraft are inadequate or not readily available.

* Moves nuclear, chemical, and other special
munitions.

» Evacuates noncombatants when directed by
the applicable commander/authority.

» Self deploys all organic CH-47D helicopters to a
theater of operations when the aircraft have been
equipped for extended flight.

* Conducts continuous (day and night) opera-
tions during visual and marginal weather conditions
and limited operations during instrument weather
conditions.

MOTOR TRANSPORT

TOE 55158L0
Transportation Motor Transport Company
Airborne Division

Mission.

» Transports by truck Class I, 11, III packaged,
IV, VII, and IX supplies within the division area.

» Transports troops supporting division opera-
tions.

» Transports division reserve supplies for which
the support battalion is responsible.

* Furnishes vehicles to assist division elements
with a requirement for supplemental transportation, to
include emergency unit distribution of Class V sup-
plies and water.

Assignment. Organic to support battalion, airborne
division.
Capabilitiy. See Table A-1, page A-9.

TOE 55168L0
Transportation Motor Transport Company
Air Assault Division

Mission.

* Transports Class II, IV, VII, and IX supplies
for unit distribution.

» Transports troops supporting division opera-
tions.

» Transports the division reserve supplies for which
the supply and transport battalion is responsible.

* Furnishes vehicles to assist division elements
with a requirement for supplemental transportation to
include emergency unit distribution of water and Class
V supplies.

Assignment. Organic to support battalion, air assault
division.
Capabilities. See Table A-1, page A-9.

TOE 55178L0
Transportation Motor Transport Company
Light Division
Mission. Transports Class I1, IV, VII, and IX supplies
for unit distribution. Transports troops supporting
division operations and transports the division re-
serve supplies for which the support battalion is
responsible. Supplements transportation for division
elements to include emergency unit distribution of
Class V and water.

Assignment. Organic to support battalion, light
division.
Capabilities. See Table A-1, page A-9.
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TOE 55188L0
Transportation Motor Transport Company
Heavy Division

Mission. Transports supplies and moves heavy and/
or outsize vehicles and cargo. Also furnishes vehicles
to assist division elements requiring supplemental
transportation to include emergency unit distribution

Assignment. Organic to an MSB, heavy division.

Capabilities. See Table A-1.

of Class V.
Table A-1. Divisional TC truck company SRC capability
DISPATCHES PER DAY SINGLE LIFT
TONS
TOE TRK TRAC/ PAX VEH REMARKS
CGO STLR HET GEN AMMO 1,2
LEVEL 1 CAPABILITY
55138L000 34 25 5 224 391 1,577 5 3,4
55158L000 34 10 135 174 801 3
55168L000 34 8 143 245 984 3
55178L000 28 7 117 200 804 3
55188L000 31 28 18 226 396 1,597 18 3,4
LEVEL 2 CAPABILITY
55138L000 32 24 5 212 370 1,491 5 3,4
55158L000 32 10 127 164 921 3
55168L000 32 8 135 231 930 3
55178L000 27 6 110 189 760 3
55188L000 29 26 18 213 374 1,510 18 3,4
LEVEL 3 CAPABILITY
55138L000 29 22 5 191 333 1,344 5 3,4
55158L000 29 115 148 830 3
55168L000 29 122 209 838 3
55178L000 24 99 171 685 3
55188L000 26 24 18 192 337 1,361 18 3,4
Notes:
1. Alldatarounded to nearestwhole number.
2. TMT companies generally do not perform line- orlocal-haul missions as defined in doctrine; they are organic to the division.
3. These units normally do nottransportammunition.
4. HETs used for evacuation missions — one tank per HET.
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TOE 55540LE
Detachment LE
Trailer Transfer Point

Mission. Operates a TTP supporting line-haul
motor transport operations.

Assignment. To a transportation composite group,
attached to a motor transport battalion.

Basis of allocation. As required, based on capabili-
ties.

Capabilities. Operates on a single-shift basis a
transfer point with a maximum capacity of 125
semitrailers in and out. Operation includes:

* Receiving, segregating, assembling, and dis-
patching loaded or empty semitrailers for convoys.

» 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.

TOE 55716L0
Headquartersand Headquarters Detachment
Transportation Motor Transport Battalion

Mission. Commands, controls, and supervises units
performing all types of motor transport operations.

Assignment. To a corps, attached to a corps support
group; or to a TRANSCOM, attached to a transpor-
tation composite group.

Capabilities.

* Commands, controls, and supervises three to
seven transportation companies and attached support
units, or a combination thereof.

» Plans and schedules requirements to conform
with the overall movement program.

» Translates transportation requirements from
higher headquarters into specific vehicles or units
required.

» Evaluates highway traffic plans affecting
road movement — to include terrain, road condition,
and security.

* Supervises operations of truck terminals, TTPs,
and/or a trailer relay system.

TOE 55719L
Light Medium Truck Company

Mission. Transports noncontainerized cargo and
personnel by truck.

Assignment. To a COSCOM, attached to a head-
quarters and headquarters detachment, corps support
battalion. May also be assigned to a TRANSCOM
and attached to a transportation battalion.

Capabilities. See Table A-2, page A-12.

TOE 55727L
Transportation Medium Truck Company

(TOE 55727L100-40-foot Container/Cargo
Medium Truck Company; TOE 55727L200-7,500-
gallon Petroleum Medium Truck Company.)

Mission. Transports containerized and noncon-
tainerized dry cargo or bulk water when organized
under TOE 55727L.100; bulk petroleum products
when organized under TOE 55727L200.

Assignment. To a TRANSCOM or a Transportation
Composite Group (TOE 55622L). Normally attached
to aheadquarters and headquarters detachment, TMT
battalion, or to a quartermaster POL battalion, or to a
quartermaster water battalion.

Capabilities. See Table A-2, page A-12.

TOE 55728L
Transportation Medium Truck Company

(TOE 55728L100-20-foot Container/Cargo Medium
Truck Company; TOE 55728L200-5,000-gallon Pe-
troleum Truck Company; TOE 55728L300-PLS
Medium Truck Company.)

Mission. Transports containerized and noncon-
tainerized general cargo and bulk water when
organized under TOE 55728L100; bulk petroleum
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products when organized under TOE 55728L200;
and noncontainerized loads of ammunition and gen-
eral cargo when organized under TOE 55728L300.

Assignment. To a COSCOM or a Transportation
Composite Group (TOE 55622L). Normally attached
to a headquarters and headquarters detachment of a
TMT battalion; petroleum supply battalion, or quar-
termaster water battalion.

Capabilities. See Table A-2, page A-12.

TOE 55739L1
Transportation Combat Heavy Equipment
Transport Company

(TOE 55739C100 when organized as 4 platoons/
12 squads; TOE 55739L200 when organized as 2
platoons/6 squads.)

Mission. Relocates heavy maneuver forces on the
battlefield.

Assignments.

» For operational relocation missions, assigned to
a TRANSCOM and attached to a TMT battalion.

» Fortactical relocation missions, assigned to corps
and attached to a TMT battalion.

Capabilities. See Table A-2, page A-12.

RAIL TRANSPORT

TOE 55916L000
Headquartersand Headquarters Detachment
Transportation Railway Battalion

Mission. Commands, controls, and supervises rail
operating companies.

Assignment. Assigned to a TA; attached to a
transportation command or a transportation group
(composite).

Capabilities. On a round-the-clock basis, this unit
commands, controls, and provides technical

supervision to three to eight assigned or at-
tached transportation rail companies.

URS55917L000
Transportation Railway
OperatingCompany

Replaces TOE 55918L000, 55919L000, and
55927L000. The new railway operating company
provides the capability for all rail operations in
one unit.

Mission.

» Operates railway locomotives and trains.

* Maintains and repairs railway track.

* Conducts running inspections on rolling stock
and diesel-electric locomotives.

* Maintains rolling stock and diesel-electric
locomotives.

Assignment. Assigned to a transportation compos-
ite group; normally attached to a transportation
railway battalion.

Capabilities. Operates a rail division of approxi-
mately 40 to 60 miles (65 to 96 kilometers). The unit:

» Dispatches all trains, supervises on-line
operations, and operates railway stations and
signal towers within its railway division.

* Operates trains and locomotives for yard,
road, and incidental switching service.

* Provides eight train crews for road service,
terminal operations, or port clearance — to include
switching, classifying, and making up trains for
the road.

* Maintains and repairs track and roadbeds.

* Repairs major track damage.

* Performs maintenance on diesel-electric
locomotives and railway cars, completing running
repairs on 16 diesel-electric locomotives and
320 railway cars annually.

* Performs running inspections on 800 railway
cars daily.
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Table A-2. Nondivisional TC truck company SRC capability data

CONTAINERIZED BB
CONTAINERS TONS/DAY TONS/DAY GALS/DAY
GENERAL AMMO
PAX |TRIPS
TOE 40 20 40 20 40 20 | GEN |AMMO | POL WATER | PER | PER
FT | FT | FT | FT | FT | FT LIFT | DAY
55719L000 17 110 336 576 1,155
55727L.100/200 105 | 210 | 1,619 | 1,359 2,919| 737 | 1,324 | 787,500 479,850 (2,625
55728L.100/200 102 658 487 508,200 | 304,920 (1,779
55728L300 1,911
55739L100 86
55719L000 34 219 673 | 1,151
55727L.100/200 210 | 420 | 3,238 | 2,717 5,838 | 1,474 | 2,648 | 1,575,000 | 959,700
557281100200 203 1,315 974 1,016,400 | 609,840
55728300 3,823
55739L100 NA
55719L000 16 104 318 544 1,155
55727L.100/200 99 | 199 | 1,532 | 1,286 2,762 | 698 | 1,253 | 745,200 454,075 (2,625
55728L.100/200 96 622 460 480,600 | 288,360 |1,779
55728L300 1,833
55739L100 78
55719L000 32 207 636 | 1,088
55727L.100/200 199 | 397 | 3,084 | 2,571 5,524 | 1,395 | 2,506 |1,490,400 | 908,150
55728L.100/200 192 1,244 921 961,200 576,720
55728300 3,666
55739L100 NA
55719L000 14 93 287 490 985
55727L.100/200 90 | 181 | 1,393 | 1,169 2,512 634 | 1,139 | 677,700 412,945 (2,259
55728L.100/200 87 561 415 433,200 | 259,920 |1,516
55728L300 1,675
55739L100 69
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Table A-2. Nondivisional TC truck company SRC capability data (continued)

CONTAINERIZED BB
CONTAINERS TONS/DAY TONS/DAY GALS/DAY
GENERAL AMMO
PAX [TRIPS
TOE 40 20 40 20 40 20 GEN |AMMO POL WATER | PER | PER
FT FT FT FT FT FT LIFT | DAY
LEVEL 3 LOCAL HAUL
55719L000 29 187 573 981
557271.100/200 181 361 2,787 | 2,339 5,024 1,269 | 2,279 | 1,355,400 825,890
55728L.100/200 173 1,121 830 866,400| 519,840
55728L300 3,350
55739L100 NA
Notes:
1. The datainthe cells foreach SRC represent exclusive capability. Forexample, the Level 1 line-haul capability for 55727L200
is 105 forty-foot containers per day or 210 twenty-foot containers perday or an intermediate value reflecting a combination.
But, ifthe unitis carrying containers, it cannot carry break-bulk cargo. POL units (727L200) cannot carry any other type of cargo,
and ifthe cargo trucks are equipped with SMFTs, the unit cannot carry any cargo other than water.
2. Semitrailers only carry passengers in emergency conditions. Cargo trucks routinely carry them. The pax data represents a single
liftfor each type unitusing all the available trucks.
3. The data in this table is rounded. Normally, local-haul capability for a unit is exactly double the line-haul capability. When this
datais recorded in a TOE section 1, it will be further rounded.

TOE 55918L
Transportation Railway
Engineering Company

Mission. Maintains and repairs railway track, bridges,
and buildings, within a railway division.

Assignment. Assigned to a transportation railway
battalion.

Capabilities. At level 1, performs maintenance, re-
pair, and limited construction of track, bridges, build-
ings, and structures of a railway division approxi-
mately 90 to 150 miles (145 to 240 kilometers) long.

TOE 55919L
Transportation Railway
Equipment Maintenance Company

Mission. Inspects, services, and makes running
repairs on diesel-electric locomotives and rolling
stock.

Assignment. Assigned to a transportation railway
battalion.

Capability. This unit:
* Performs daily and annual running repairs on
diesel-electric locomotives.
* Performs daily running inspections on railway
cars.
* Performs limited repairs to railway-peculiar
tools and equipment within the railway division.
* Provides train wreck support to the railway
division.
TOE 55927L
Transportation Train
OperatingCompany

Mission. Operates railway locomotives and trains.
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Assignment. Attached to a transportation railway
battalion.

Capability. Provides 50 train crews daily for
road or terminal operations. Duties include
switching, classifying, and making up trains for
the road.

WATER TRANSPORT
ANDTERMINAL OPERATIONS

TOE 55816L0
Headquartersand Headquarters Company
Transportation Terminal Battalion

Mission. Commands, controls, and supervises at-
tached units operating a water terminal.

Assignment. To a TRANSCOM, normally attached
to a transportation composite group.

Capabilities. This unit:

* Commands, controls, and supervises attached
units required to unload up to four ships simulta-
neously at an established water terminal or up
to two ships simultaneously at a LOTS site.

* Provides the command element for operating
intermediate staging areas of airborne units.

* Provides the command element for operating
inland waterways and supporting amphibious
operations.

TOE 55817L1
Transportation Cargo
Transfer Company

(Will be replaced by 55819L.)

(TOE 55817L100 when organized to operate one
terminal; TOE 55817L200 when organized to
operate three terminals.)

Mission. Transships cargo at air, rail, and motor
terminals.

Assignment. To a TRANSCOM. Normally attached
to a motor transport, terminal, or corps support
battalion.

Capabilities. This unit:

* Under SRC 55817L100, operates a single
terminal on a 24-hour basis. It can transship 1,000
STONSs of break-bulk cargo or 150 containers daily.

* Under SRC 55817L200, operates up to three
separate terminals on a 24-hour basis.

* Redocuments transshipped cargo or containers.

 Stuffs and unstuffs containers.

TOE 55818L0
Transportation Terminal
Service Company (Break-bulk)

(Will be replaced by 55819L.)

Mission. Discharges, backloads, and transships
break-bulk cargo at water terminals located at
beaches or fixed ports.

Assignment. To a TRANSCOM when employed
to support independent corps operations. Normally
attached to a transportation terminal battalion.

Capabilities. On a two-shift basis, with 75 percent
operational availability of all mission equipment,
this unit:

* In a LOTS operation, discharges 1,600 STONs
of break-bulk cargo or backloads at the same rate,
or simultaneously discharges 800 STONs of break-
bulk cargo and backloads 800 STONs of break-
bulk cargo.

* Inafixed port operation, discharges 2,500 STONs
of break-bulk cargo or backloads at the same rate, or
simultaneously discharges 1,250 STONs of break-
bulk cargo and backloads 1,250 STONS.

» Sorts break-bulk cargo by destination and loads
break-bulk cargo from the marshaling yards on land
transportation.

* Provides limited in-transit storage.

TOE 55819L0
Transportation Cargo
Transfer Company

(Will replace TOE 55817L, 55818L, and 55827L.)

Mission. Discharges, loads, and transships cargo at
air, rail, truck, or water terminals; operates A/DACGs;
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supplements cargo handling operations at CSS
activities in corps and division areas to alleviate
cargo backlogs.

Assignment. To a transportation composite group,
or to a corps support command when supporting
independent corps operations. Normally attached
to a motor transport, corps support, or terminal
battalion.

Capabilities. This unit operates up to four rail,
truck, or air terminals on a 24-hour per day basis. The
size of the terminal and/or scope of the operation may
mean that more than one platoon is required to oper-
ate a given terminal. Daily capability is as follows:

* In rail or truck terminal operations transship
820 STONSs of break-bulk cargo or 200 containers
per terminal for a four-terminal total of 3,280
STONSs of break-bulk cargo or 800 containers or
combination thereof.

* In air terminal operations — transship 550
STONSs of noncontainerized cargo or 160 20-foot
container equivalents per terminal for a four-
terminal total of 2,200 STONs of noncontainerized
cargo or 640 20-foot container equivalents or combi-
nation thereof.

* In a fixed port water terminal, accomplish one,
but not all:

— Given a container ship and pierside cranes,
discharge or load 500 containers per day or combina-
tion thereof.

— When augmented by the port operations
cargo detachment, discharge or load 2,500 STONSs
of break-bulk cargo. In simultaneous operations,
move 1,250 STONSs in each direction.

— With a RORO ship, discharge up to 1,000
vehicles or load up to 750 vehicles.

* In a LOTS operation, augmented by the port
operations cargo detachment, accomplish one
but not all:

— Discharge or load 300 containers. In simulta-
neous operations move 150 containers in each
direction.

— Discharge or load 1,500 STONs of break-
bulk cargo. In simultaneous operations move 750
STON:Ss in each direction.

— Discharge or load 350 vehicles from or to a
RORO ship.

* At inland terminals, perpetuates cargo docu-
mentation and redocuments diverted or reconsigned
cargo.

 During container operations, stuffs and unstuffs
containers. However, this capability degrades other
capabilities.

TOE 55827L0
Transportation Terminal Service Company
(Break-bulk and Container)

(Will be replaced by 55819L.)

Mission. Discharges, backloads, and transships
break-bulk and containerized cargo at water termi-
nals located at fixed ports or in LOTS operations.

Assignment. To a TRANSCOM when employed to
support independent corps operations. Normally at-
tached to a transportation terminal battalion.

Capabilities. On a two-shift basis, with 75 percent
operational availability of all mission equipment,
this unit:

* InaLOTS operation when supported by a heavy
crane platoon:

— Discharges 200 containers or backloads at
the same rate, or simultaneously discharges 100
containers and backloads 100 containers.

— Discharges 1,600 STONs of break-bulk
cargo or backloads at the same rate, or simulta-
neously discharges 800 STONs of break-bulk cargo
and backloads 800 STONS.

— Sorts break-bulk and containers by designa-
tion, loads break-bulk cargo and containers from
the marshaling yards on land transportation, and
stuffs and unstuffs containers on a limited basis.

— Receives and processes containers for
retrograde.

— Provides limited in-transit storage.

* In a fixed port operation, when supported by a
heavy crane platoon:

— Discharges 400 containers or backloads at
the same rate, or simultaneously discharges 200
containers and backloads 200 containers.
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— Discharges 2,500 STONs of break-bulk
cargo or backloads at the same rate, or simultaneously
discharges 1,250 STONSs of break-bulk cargo and
backloads 1,250 STONS.

 Sorts break-bulk and containers by designation,
loads break-bulk cargo and containers from the mar-
shaling yards on land transportation, and stuffs and
unstuffs containers on a limited basis.

» Receives and processes containers for retro-
grade.

* Provides limited in-transit storage.

TOE 55828L0
Transportation Medium
Watercraft Company

Mission. Provides and operates landing craft for
transporting personnel and cargo in Army water ter-
minal operations and Army waterborne tactical
operations; augments, when required, Naval craft
in joint amphibious operations.

Assignment. Toa TRANSCOM. Normally attached
to a transportation terminal battalion.

Capabilities. On a 24-hour basis, this unit:

» Transports an average of 1,000 STONs of
noncontainerized cargo based on an average of
42 STONs per landing craft, each making two
trips daily.

» Transports 240 20-foot containers per day
based on one container per landing craft each
making 20 trips daily.

» Transports 2,400 combat equipped troops, each
making one trip per day.

TOE 55829L0
Transportation Heavy
Watercraft Company

Mission. Provides and operates landing craft for
transporting personnel, containers, and outsized
cargo in offshore discharge operations and lighter-
age service.

Assignment. To a TRANSCOM normally attached
to a transportation terminal battalion. May be at-
tached in support of a joint amphibious operation,
or may operate separately under an appropriate
commander.

Capabilities. On a 24-hour basis, this unit:

» Transports 1,600 STONs of noncontainerized
cargo, each making one trip daily.

» Transports 288 containers, each making 7.2
trips daily.

* Transports 3,200 combat equipped personnel,
each making one trip daily.
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APPENDIX B
ORDERS, PLANS, AND SOP FORMATS

This appendix contains formats (Figures B-1 through B-12) that
have been condensed for the transportation planner. As a rule, these
formats apply only in the initial stages of planning. See AR 380-5 for
classification procedures.

7
\S

(Classification)

Copy — of ____ copies
Issuing headquarters

Place of issue (may be in code)
Date-time group of signature
Message reference number

OPERATION PLAN (ORDER): 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 relevant 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 annex is used, indicate
“‘Annex A (Task Organization).”

1. SITUATION. General information on the overall situation required to understand current
circumstances.

a. Enemy Forces. Composition, disposition, location, movement, estimated strength, identification,
and capability.

b. Friendly Forces. Information on forces, other than those covered by this order, that may directly
affect actions of subordinates.

c. Attachments and Detachments. Units attached to or detached from the issuing unit (if not shown
under task organization) and effective times. (If shown under task organization, appropriate reference
is listed here.)

2. MISSION. A clear, concise statement of the task and its purpose.

Figure B-1. Operation plan (order) format

B-1
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3. EXECUTION.

a. First Subparagraph. The commander’s intent. A statement of what the commander wants to
accomplish.

b. Second 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.

c. Following Subparagraphs. Specific tasks of each element charged with tactical missions,
including the combat organization (if not given under task organization).

d. Final Subparagraph (Coordinating Instructions). Details of coordination and control measures
applicable to the command as a whole. Also — to avoid repetition — coordinating and operating
instructions that apply to two or more elements.

4. SERVICE SUPPORT. A statement of CSS instructions and arrangements supporting the operation.
Also the commander’s direction to CSS commanders. If lengthy, details may be included in an annex
and referenced here. At higher levels of command, reference may be made to an administrative/
logistics order.

a. Materiel and Services.

b. Medical Evacuation and Hospitalization.

c. Personnel.

d. Civil-Military Cooperation.

e. Miscellaneous.

5. COMMAND AND SIGNAL. Command and C-E operation instructions.

a. Command. Command postlocations 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 equipment (for example, radio
silence). May refer to an annex, but, as a minimum, should list the current SIGNAL OPERATING
INSTRUCTIONS index.

Acknowledgment Instructions.

s/

Commander (name and rank)

Authentication:
Annexes:
Distribution:

(Classification)

B-2

Figure B-1. Operation plan (order) format (continued)




FM 55-15

(Classification)

(Change from oral orders, if any)

Copy of copies
Issuing headquarters

Place of issue (may be in code)
Date-time group of signature
Message reference number

ANNEX _—__(SERVICE SUPPORT) to OPERATION ORDER NO
References: Maps, charts, and other relevant documents.

Time zone used throughout the order:

1. GENERAL

2. MATERIEL AND SERVICES
Supply.

Transportation.

Services.

Maintenance.

Other (as necessary).

3. MEDICAL EVACUATION AND HOSPITALIZATION
4. PERSONNEL
5
6

PoooTo

. CIVIL-MILITARY COOPERATION
. MISCELLANEOUS

Acknowledgment instructions.

Last name of commander
Rank

Authentication:
Appendixes:
Distribution:

(Classification)

Figure B-2. Service support annex format
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(Appendix issued with the annex)

(Classification)

APPENDIX 1 (TRAFFIC CIRCULATION AND CONTROL) to ANNEX E (SERVICE SUPPORT) to
OPERATION ORDER 14-23d Armd Div

Reference: Map, series V762, UNITED STATES, sheet 4071 (UPTON), edition 3-AMS, 1:50,000.
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Figure B-3. Sample traffic circulation and control appendix to service support annex, division
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(Classification)

(Change from oral orders, if any)1

Copy____ of
Issuin headquarters

Place of issue (may be in code)

Date-time group of signature (must include
time zone suffix)?

Message reference number

copies

ADMINISTRATIVE/LOGISTICS PLAN (ORDER) NO
RELATED OPERATION PLAN (ORDER) NO______ (when application).
4

References: Maps, charts, and other relevant documents.

Time zone used throughout the pllan (order):

Composition and location of administrative and logistics service units. This information may appear here,
in the appropriate paragraph of the order, or in a trace or overlay. 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 conbat service
support.

a. enemy Forces. Composition, disposition, location, movements, estimated strength, an identification.
(Reference to an operation order or to the inteligence 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. Assumptions.®

2. MISSION. A clear, concise statement of the CSS task and its purpose.

3. GENERAL. An outline of the general plan for CSS an any orders not recovereed by succeeding
paragraphs (for example, location of the division support area and coordinating agencies, genereal
instructions for movement of installation).

Figure B-4. Administrative/logistics plan (order) format
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4. MATERIEL AND SERVICES
a. Supply. Subparagraphs for each class of supply, maps, water, special supplies, excess
materiel, salvage materiel, and captured enemy materiel. When applicable, each subparagraph contains—
» Location of the installations concerned with handling supplies and materiel for supported units.
+ 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.

Instructions and information for two or more classes may be included under one subparagraph if
entries are limited and clarity is not sacrificed. For Class V, include designation and location of
approving agency, controlled supply rate, prescribed nuclear load, and chemical munitions allocations,
as appropriate.

b. Transportation.
(1) Location of terminals and installations (rail stations, airfields, ports, and beaches)8
(2) Operating units.
(3) Schedules (march tables, timetables, and entraining tables).
(4) Area responsibilities of transportation movement officers and movement regulating teams.
(5) Traffic control and regulation measures (regulations, restrictions, allocation priorities, regulat-
ing and control points).
(6) Designation of main supply route.

c. Services. Information and instructions for supported units — type of service available, designation
and location of servicing unit or installation, support unit assignments, and service schedules,
if applicable. Service missions for service units not covered in other orders (for example, priority
of operating units and assignments to supported units). Special missions not covered in other
orders.

(1) Construction.

(2) Graves registration. Collection points, evacuation procedures, and personal effects handling.
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 decontamina-
tion.

(4) Health services. Medical, dental, veterinary services; laboratory and spectacle service,
whole blood control, preventive medicine, and health and sanitation.

(5) Installation service. Real estate, repair and utilities, fire protection, sewage and trash disposal,
and water supply.

(6) Other. Aviation, explosive ordnance disposal, photography, and procurement.

d. Labor. Policies and restrictions on using civilians, enemy prisoners of war (EPWs), and civilian
internees and detainees; allocation and priorities of available labor; and designation and location of
available labor units.

e. Maintenance. Include priority of maintenance, location of facilities, and collecting points.

Figure B-4. Administrative/logistics plan (order) format (continued)
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5. MEDICAL EVACUATION AND HOSPITALIZATION. 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. Evacuation and en route treatment policies, when applicable. Specific policy for evacuation
by air or ground and for evacuation of NBC-contaminated patients. Medical evacuation request
procedures and channels, if different from SOP.

b. Hospitalization. List of all appropriate treatment facilities (dispensaries, aid stations, clearing
stations, hospitals), their locations, and times of operation. Definitive treatment policies, including
treatment of contaminated casualties, if established.

c. Other Services. Pertinent information on any other health services matters (dental, preventive
medicine, medical supply, veterinary). Unit locations, support information, policies.

6. PERSONNEL. Information and instructions on personnel matters, including foreign civilian labor used
in direct military support functions. Under each of the following subparagraphs are listed,
when applicable—

+ Installation, 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.

a. Unit Strength.

(1) Strength reports. Instructions for submission of data required to keep the commander
informed. Instructions include requirements for routine reports and special reports following a mass-
destruction attack or a natural disaster.

(2) Replacements. A statement establishing validity of existing personnel requisitions.
Instructions 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 replacements under control
of the issuing headquarters.

b. Personnel Management.

(1) Military personnel. Instructions on classification, assignment, promotion, transfer,
reclassification, reduction, elimination, retirement, separation, training, rotation, and economic
personnel use.

(2) Civilian personnel. A list of-

» Sources of civilian labor.

» 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 CSS to be provided.

* Responsibilities of subordinate commanders for administration.

Reference appropriate SOP.

Figure B-4. Administrative/logistics plan (order) format (continued)
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(3) EPWs and civilian internees and detainees. Instructions on collection, safeguarding, processing,
evacuation, use, treatment, and discipline of EPWs and civilian internees and detainees and all other
personnel arrested or captured but not immediately identifiable as POWs. Location of EPW and civilian
internee facilities.

c. Morale. Instructions on leaves, rest and recreation facilities, decorations and awards, postal
and finance services, chaplain activities, personal hygiene, morale support activities, post exchanges,
and legal assistance.

d. Discipline, Law, and Order. Troop conduct and appearance. Control and disposition of stragglers,
including location of straggler collecting points and special instruction for augmenting 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).

e. Headquarters Management. Instructions on movement, spaced arrangement, organization, and
operation. Allocation of shelter for the headquarters and for troops in the headquarters area.

f. Miscellaneous. Personnel administrative matters not specifically assigned to another coordinating
staff section or included in the preceding subparagraphs.

7. CIVIL-MILITARY COOPERATION. Allocation of civil affairs units, control of refugees, and feeding and
treatment of the civilian population.

8. MISCELLANEOUS. Special instructions not covered above.

a. Boundaries. Location of rear boundary and any other boundary needed for CSS purposes.

b. Protection. Measures established for protection of CSS units and installations. Usually, an
announcement of the tactical unit providing the protection, CSS units or installations receiving the
protection, and any limitations to the protection® Pertinent instructions from the rear area protection
plan or reference to an annex.

c. Special Reports. Reports not included in previous paragraphs and those reports requiring special
emphasis.

d. Statement. Include time or conditions under which the plan is to be placed in effect?

9. COMMAND AND SIGNAL. Headquarters location and movements, liaison arrangement, recognition
and identification instructions, and general rules on use of communications and other electronic
equipment, if necessary. An annex may be used when considered appropriate.

Acknowledgment instructions.

/s/

Commander (name and rank)®

Authentication: 1©
Annexes:

Figure B-4. Administrative/logistics plan (order) format (continued)
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Distribution:

" Applicable only to an order. The phrase “No change from oral 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.

2 This 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.

3 The 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 included.

4 Reference to a map should include the map series number and, if required, the country or geographic
area, sheet number, name, edition, and scale.

5 Applicable only to a plan.

8 Items listed in this subparagraph are not limited necessarily to transportation operations and may
include ocean, inland waterway, coastal, highway, air, rail, pipeline, and miscellaneous activities.

7 Or provide specific pay scales and other conditions of employment in an annex.

8 This announcement is information for CSS units, not an order to the tactical unit involved.

® The 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 co