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CHAPTER 1 

INTRODUCTION 

1-1. Purpose and Scope 

a. This manual is a reference for use in planning 
and executing military motor transport operations 
and movements. It prescribes motor transport 
operational doctrine and presents techniques and 
procedures to be used in planning, executing, and 
controlling motor transport operations. It should be 
used in conjunction with FM 55-31, Army Motor 
Transport Units, and TM 55-310, Motor Trans­
port Operations. 

(1) FM 55-31 discusses the organization, 
basis of assignment, capabilities, and employment 
of motor transport units and offers further unit 
operational guidance and techniques. 

(2) TM 55-310 contains supplemental "how­
to-do-it" information covering such subjects as 
selection and defense of bivouac areas, safety, loads 
and loading, and operational records and reports. 

(3) An additional text, TM 55-311, Motor 
Convoy Security in Stability Operations, offers 
further motor transport operational guidance in 
that specific area. 

b. This m annal is applicable without 
modification to general, limited, and cold war. 

c. Linear distances in this manual are shown in 
both US standard units of length and metric 
equivalents. Appendix B offers a metric conversion 
table for linear distances, a conversion table for 
liquid measures, and a speed conversion table. 

1-2. Recommended Changes 

Users of this publication are encouraged to submit 
recommended ch_anges and comments to · improve 
the publication. Com men ts should be keyed to the 
specific page, paragraph, and line of the text in 
which the change is recommended. Reasons will be 
provided for each comment to insure understanding 
a~d complete evaluation. Comments should be• 
prepared using DA Form 2028 (Recommended 
Changes to Publications), and forwarded direct to 
the Commandant, US Army Transportation 
School, ATTN: ATSTC-TO, Fort Eustis, 
Virginia 23604. 

1-3. International Standardization Agree-
ments 

This manual is in consonance with certain in­
ternational standardization agreements which are 
identified by type and agreement identification 

number at the beginning of each appropriate 
chapter in the manual and are contained herein as 
appendixes. 

a. DA Pamphlet 310-35, Index of International 
Standardization Agreements, lists and cross­
references all standardization agreements, both of a 
materiel and a nonmateriel nature, binding upon 
the United States. The several types of non materiel 
agreements applicable to military operations which 
may affect motor transport operations are as 
follows: 

( 1) ST AN AG (ST AN dardization AGree­
ment): applicable to the nations of the North 
Atlantic Treaty Organization (NATO). 

(2) CEN.TO STANAG (CENtral Treaty 
Organization STANdardization AGreement): 
applicable to nations of the Central Treaty 
Organization (CENTO). 

(3) SE AST AG (SouthEast Asia STan­
dardization AGreementf applicable to nations of 
the Southeast Asia Treaty Organization (SEATO). 

(4) SOLOG (Standardization of _Qperations 
and LOGistics): a· nonmateriel agreement among 
the armies of the United States, the United 
Kingdom, Canada, and Australia (the ABCA 
nations). The term SOLOG now applies only to 
those nonmateriel agreements which were ratified 
and published before 20 September 1967 (see 
QSTAG, (5) below). 

(5) QSTAG (Quadripartite STandardization 
AGreement): materiel and nonmateriel agreements 
among the armies of the United States, the United 
Kingdom, Canada, and Australia (the ABCA 
nations). The term QSTAG was adopted on 20 
September 1967 and applies to all ABCA 
agreements (formerly designated as SOLOG's) 
ratified and published subsequent to that date (see 
SOLOG. (41 above) . 

b. Except as noted in any reservations to a part 
or parts of an international agreement (/below) 
US military operations are governed by these 
various aggreements when US forces are employed 
within the geographical areas over which treaty 
organizations exercise jurisdiction; thus while 
operating in a European country which is a 
member of NATO, US forces comply with the 
provisions of applicable STANAG's ( a (l) above). 

c. In a number of instances the provisions of 
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certain agreements have been accepted as doctrine 
by the United States and incorporated into ap­
propriate training and field manuals. A prime 
exam pie of this is the use of the metric system to 
indicate distances. This accepted and published 
doctrine then becomes applicable to Armywide 
operations. 

d. Although standardization agreements do not 
apply to military operations in the continental 
United States, those which may concern a unit-in 
this case, those with a motor transport impact­
must be considered in training and operational 
phases to permit military personnel to become 
acquainted with their provisions. This is par­
ticularly true for units or groups of personnel 
earmarked for oversea assignment. 

e. To minimize operational differences in the 
various types of standardization agreements of the 
several treaty organizations, it is practice for one 
treaty organization to accept and publish under its 
auspices an agreement that has been ratified and 
published by another treaty organization. For 
instance, all or any part of a STAN AG may be 
adopted by the SEATO organization and be in-

Title 

Operation Orders for Road Movement, Tables 
and Graphs 

Route Network-Definitions and Charac­
teristics 

Definitions and Regulations for Military 
Motor Movements by Road 

Transport Request and Reply to Transport 
Request 

Identi!ication of Movement Control and 
Traffic Control Personnel and Agencies 

Vehicle Weight and Dimension Card 

Military Routes and Route Networks 

Classification of Restrictions Affecting the 
Movement of Certain Military Equipment 
and Vehicles by Land on Continental 
Western Europe (Annex A-Road 
Movements) 

corporated into and published as a SEASTAG. 
When this occurs, each organization uses the same 
agreement identification number wherever feasible 
(see DA Pam 310-35). 

/. Reservations. In the ratification of in• 
ternational agreements a part or parts of an 
agreement may be nonacceptable to one or more of 
the participating nations. If so, a nation may accept 
the general terms of the agreement, reserving 
ratification of the particular part(s) with which it 
does not agree and with which it will not conform. 
This reservation action is noted in the allied • 
documents to the agreement and becomes a matter 
of the agreement record. Any agreement applicable 
to this text ( g bel_ow) to which the United States 
takes reservation is appropriately marked 
(w / reservation) and the text of the reservation is 
appended as an annex to the details of agreement as 
contained in this manual. 

g. Standardization agreements which are ap· 
plicable to this manual are as listed; all have been 
accepted by the US without reservation: 

SBCA 
NATO CENTO SEATO QSTAG 

STAN AG STAN AG SEASTAG !~OLOGl 

2041 2041 2041 51 
(2d Ed) 

2151 2151 2151 
(2d Edi 

2154 2154 2154 
(3d Edi 

2156 2156 

2159 2159 2159 
(3d Ed) 

2163 2163 
(2d Edi 

21i4 
• Ito be published I 
2805-E 

• 

•(Will consolidate in their entirety, STANAG's 2012-Military Routt' Signing. 
2015-Route Classification, and 2151-Road Network, Definitions and Charac­
teristics, and so much of STANAG 2024-Military Road Traffic Lighting 
RPgulations as pertains to lighting conditions, and will cross·r<'f<'rf'nc<• STAN AG 
2 I 54-Definitions and Regulations for Military Motor MovemPnts by Ho ad. I 
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CHAPTER 2 

GENERAL OPERATIONAL CONSIDERATIONS, 
MOTOR TRANSPORT OPERATIONS 
(STANAG'S 2041,2151,2154,AND2156) 

., 

.. 

.. 

• 

2-1. Principles of Motor Transport Operations 

Successful motor transport operations require 
proper adaptation of personnel and equipment to 
prevailing circumstances. Regardless of the size of 
the unit involved or the mission to be accomplished, 
certain fundamental principles must be followed in 
all motor transport operations. These principles 
include the following: 

a. Maximum Utilization. Motor transport 
operations must be carefully planned and super­
vised to insure that all vehicles committed to a 
mission are utilized to their fullest extent, thus 
eliminating unnecessary vehicle idleness. 

b. Economy. The principle of economy requires 
analysis of the assigned mission and selection of the 
proper number and type(s) . of vehicles most 
suitable £or the accomplishment of that mission. 

c. Standardization. Standardization of methods 
of operation and use of personnel and equipment 
promotes efficiency and economy in operation, 
maintenance, supply, and training. It is the 
responsibility of each unit to conform to stan­
dardization measures (standing operating 
procedures (SOP)) prescribed by higher 
headquarters and also to initiate such unit stan• 
dardization measures (SOP) as are practical. 

d. Minimum Deadline Time. Minimum 
deadline time is achieved only through thorough 
training in and continuous supervision of vehicle 
operation and maintenance procedures at all 
echelons. Committment of the accepted 75 percent 
of assigned task vehicles will enhance the deadline 
rate by insuring that adequate time is available for 
performance of organizational maintenance and 
repairs as well as the normal operator and 
scheduled maintenance services. 

e. Minimum Loading and Unloading 
Time. Although motor transport units are not 

directly responsible for loading and unloading 
vehicles, their advice based on experience and their 
full cooperation with motor transport users will 
help to reduce loading and unloading times and 
thus reduce vehicle turnaround time. Close 
supervision of operations and liaison with sup­
ported units will aid in the detection and correction 
of improper loading and unloading procedures 
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and / or the development of improved methods of 
loading and unloading, thereby promoting greater 
efficiency in the transport operation. 

2-2. Increasing Operational Capability 
a. The volume of tonnage which can be trans­

ported by a given number of motor vehicles may 
be increased by-

(l) Maximizing the quantity of cargo loaded 
aboard each vehicle. 

(2) Maximizing the number of hours vehicles 
are available £or operation each day. 

(3) Increasing the vehicle operating speed 
over the routes, thus decreasing vehicle turnaround 
time. 

(4) Minimizing the time required to load and 
unload vehicles. 

b. The above means of increasing capability 
must be used with judgment and only after a 
careful analysis of the types of vehicles being used 
and the conditions under which they are being 
operated. For example, loading vehicles in excess of 
their normal capacity may result in excessive 
maintenance and deadlining of vehicles; increasing 
vehicle operating speed may, where road conditions 
are poor, result in unsafe operations and vehicle 
accidents. Further, sufficient time must be allowed 
each day to perm it drivers to obtain proper rest and 
allow vehicles to be properly serviced and main• 
tained. It is imperative that any action taken to 
increase operational capability be carefully con• 
sidered before it is made a matter of operational 
guidance or instructions. 

2-:i. Types of Motor Movement!! 
a. Functionally, military motor movements are 

divided into two general classifications: tactical 
and administrative. 

( 1 I In tactical movements, motor transport is 
used for timely delivery of units and supplies to 
their destinations in the best formation and con­
dition for the accomplishment of a tactical mission; 
unit integrity for tactical control, combat loading 
for rPady availability on contact, and speed of 
movf'm<'nt take precedence. The emphasis is on the 
tinu•ly dPlivery of units and / or supplies to 
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destination rather than on the economical use of 
motor transport. 

(2) Administrative movements make 
maximum use of available transport. In ad­
ministrative movements tactical considerations are 
of less importance than the economical use of 
vehicle cargo capacities and operating personnel. 

b. Both tactical and administrative motor 
movements may ·use organic vehicle transportation, 
vehicles of attached or supporting units, or a 
combination of both. Organic transportation in­
cludes vehicles assigned to a unit by tables of 
organization and equipment · (TOE), tables of 
allowances (TA), or modification tables of 
organization and equipment (MTOE ) . . Attached 
and supporting transportation includes vehicles 
provided to a using unit or activity by the sup­
porting motor transport units. 

(1) Attached vehicles are provided by the 
transportation service, and during the period of 
at

1
tachment to a using unit are controlled by that 

unit. Such attachment is accomplished on order of a 
competent authority (commander, theater army 
support command (T ASCOM), corps support 
command (COSCOM)), and extends for either a 
specified time period or until completion of a 
specific operation, at which time the attached 
vehicles revert to the operational control of the 
transportation service. 

(2) Supporting vehiclesare provided to a user 
by the transportation service on a mission support 
basis and remain under operational control of the 
motor transport service while performing such 
mission. 

c. Motor movements may be further classified 
by the degree of control exercised over them as 
follows: 

( I ) Casual military movements consist of 
individual elements proceeding more or less at will 
in performing routine unit functions. 

, 21 Organized military movements consist of 
units or supply convoys in which elements are 
grouped together for control, and over which 
movement control measures may be exercised. 

(31 Indigenous traffic consists of refugee and 
local civilian traffic and casual non-US military 
movements. The presence of such unorganized 
traffic may require control measures (military 
police and / or local law enforcement agencies) to 
maintain or restore efficient use of the road net. 

2-4. Rt"(!Ut'Sts for, and Commitment of Motor 
Transport 

a. In the performance of transportation services, 
transport missions are generatP<l through requests 
for transportation support received by the trans­
portation movements offices from shippers. These 
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requests are coordinated with the availability of 
transport modes-in this case, specifically motor 
transport-and tasks are assigned to motor 
transport units (STANAG 2156, app H). 

b. Shippers' requests for motor transport 
support must provide sufficient information on 
which to base a commitment. Information will 
include type and amount of cargo or number of 
persons to be transported, point of origin and 
destination, desired time of departure and arrival, 
estimated time required for loading and unloading, 
and any other information deemed necessary. 
Information on types and numbers of vehicles 
desired is not required and, if provided, will be 
accepted only as a recommendation; the final 
decision in this matter rests with the motor trans­
port service or the motor transport organization 
providing vehicle support. 

c. The operations section of the appropriate 
motor transport command and supervisory unit 
(battalion and higher) plans and supervises the 
accomplishment of daily vehicle commitments. 
This is done by matching the availability of vehicles 
assigned to subordinate units against assigned 
commitments and determining the types and 
numbers of vehicles to be dispatched to accomplish 
individual tasks. The operations section will insure 
the efficient movement of cargo and personnel by 
coordinating and supervising the execution of its 
plan (s) of operation. 

d. Operating unit commanders will fulfill 
commitments as received and will comply with 
current directives and publications governing the 
dispatch and supervision of vehicles engaged in 
logistic support operations. 

e. Insofar as possible, unit integrity should be 
preserved in the assignment of motor transport 
tasks. When the requirement arises for a number of 
vehicles to be committed to a specific mission, 
battalion should assign such task by company; 
within companies, specific missions should be 
assigned by platoon and / or squad. 

2-5. Vehicle Dispatch 

a. Generally, individual dispatch of vehicles is 
•the method used in local ,short) hauls; convoy 

dispatch is the method employed in line 0ong) 
hauls. However, the selection of the dispatch 
method, or combination of methods to be em­
ployed, will depend entirely on the conditions 
l'xisting at the place and time truck operations are 
hl'ing conducted. Both convoy and the individual 
dispatch of vehicles have advantages and disad­
vantages undn the varied conditions encountered 
in thl' field. Neitlwr method should be prescribed to 
thl' total exclusion of the other. 



.. 

.. 

• 

b. The senior motor transport commander or 
staff transportation officer concerned may direct or 
provide guidance on general dispatch methods in 
SOP and other operating directives. These 
publications should not be so restrictive in nature as 
to deny subordinate commanders (battalion and 
company) the right to exercise command 
prerogative in planning and executing specific 
motor transport missions. 

c. When unit vehicles are dispatched m­
dividually, the company commander exercises 
control over the full and proper use of vehicles and 
equipment through-

( I) The dispatcher, who receives vehicle 
commitments, prepares and maintains dispatch 
records, and is aware of the daily operations of the 
unit. 

(2) Unit roving patrols or spot check teams 
which visit supported units and / or patrol routes 
over which unit vehicles operate to observe 
operational procedures and correct, or note for 
correction, instances of improper vehicle utilization 
or vehicle operation, or other improper or unsafe 
practices. 

(3) Frequent inspection of trip and operational 
records (DA Form 2400, Equipment Utilization 
Record; DA Form 2401, Organizational Control 
Record for Equipment; and DA Form 2408-1, 
Equipment Daily or Monthly Log), which contain 
data relative to miles or hours of operation, cargo 
transported, gas or oil consumed, and other 
operational data. 

2-6. Procurement and Use of Commercial 
and I or Commercial Design Vehicles 

a. Normally, motor transport units operating in 
oversl'a areas arl' authorized and equipped with 
standard military type motor vehicles. However, 
m 1ss10n rpquirl'ml'nts ansmg in the area of 
operations, such as the need for vehicles capable of 
operating with available local motor transport 
Pquipment and facilities, the trend toward con­
tainerization of military cargo shipments, and the 
requiremPnt for vPhicles of a specific type or 
capability to mPl't conditions created by the local 
motor transport environment, may demand the 
introduction of commercial and / or commercial 
design vehicles of a nonstandard or developmental 
type into the motor transport service of a theater of 
operations. 

I,. To meet a situation of this nature, the Army 
has instituted a logistic program whereby non­
standard and / or developmental equipment 
(including vehicles) may be made available to 
operating units. This program, ENSURE (Ex­
pediting Nonstandard Urgent Requirements for 
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Equipment) as discussed in AR 11-8 , establishes 
the procedures and responsibilities for expediting 
the supply of such nonstandard and developmental 
material to support Army elements engaged in 
combat or stability operations. It also provides 
additional guidance on such matters as the ap­
proving authority for ENSURE requests, the basis 
of need and justification for ENSURE equipment, 
the use and capabilities of ENSURE equipment, 
and the source for procedural information on the 
ENSURE program. 

c. Motor transport commanders will be aware of 
the local procedures governing the ENSURE 
program and will, if the need arises, avail them­
selves of its support. 

d. Motor transport vehicles obtained through 
the ENSURE program will be employed and 
operated in mission support operations in the same 
manner as TOE authorized vehicles. Maintenance 
services and support will be governed by locally 
established policies and procedures. 

e. Commercial type vehicles may also be in­
troduced into the -motor transport system through 
local hire (rental / lease) and / or contractor­
operated vehicle procedures. The procurement, use, 
and maintenance of such vehicles will be in con­
sonance with contractual agreements and / or 
theater and local regulations and directives. 

/. Current studies and plans anticipate the 
assignment, by TOE , of commercial type task 
vehicles (including container chassis capable of 
transporting 20- and 40-foot containers) to certain 
motor transport units. This action is predicated 
upon economy not only in developmental and 
procurement processes, but also in operations and 
maintenance. 

2-7. Transport of Semitrailer as Cargo 

a. In the course of motor transport operations it 
may become necessary, or be more advantageous, 
to simultaneously move two semitrailers per tractor 
rather than the conventional one semitrailer per 
tractor. This situation is more likely to arise in a 
driveaway operation, in a trailer transfer operation, 
or in the relocation of a truck unit either assigned 
two semitrailers per tractor or having available for 
movemPnt more semitrailers than tractors, than it is 
likely to occur in a conventional transportation 
support operation. 

I,. Since the towing of semitrailers in tandem 
(using a dolly converter to support and hook up the 
spcond sem itrailerl during military operations is 
not commonly practiced and is permitted only 
undn unusual circumstances-and then only when 
authorized by the highest transportation echelon­
tlw rPquiremPnt to pull two semitrailers per tractor 
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normally necessitates the loading of one semitrailer 
onto the cargo bed of another to accomplish the 
operation. 

c. Appendix C discusses the matter of transport 
of semitrailers in detail and offers several methods 
for loading one semitrailer on to another at point of 
origin of the move, and unload.ing these transported 
Sf'mitrailers at destination. 

2-8. Utilization of Vehicles 

a. Command Responsibility. It is the 
responsibility of commanders at all echelons to 
guarantee that vehicles of the motor transport 
servicf' are so operated and maintained as to 
provide the fullest support capability to using units 
and agencies. 

b. Operations. The waste of motor transport 
through improper dispatch, routing, loading and 
unloading procedures, and / or other operational 
discrepancies will seriously reduce the effectiveness 
of motor transport support. Commanders and 
opprating personnpl will, in the course of directing 
and supervising motor transport operations, take 
immPdiatf' action to correct any operational 
discrppancif's noted. 

c. Maintenance. It is the duty and responsibility 
of thf' unit maintPnancf' personnel to keep vehicles 
in a safe and pfficiPnt operating condition. 
Thorough training and adequate supervision of 
maintPnance personnel will insure the prompt and 
proper performance of services and repairs on unit 
vehiclf's. Normal maintPnance programs properly 
administned and supervised will preserve the 
mobility and capability of the unit under most 
operating conditions; combat and / or extreme 
operating conditions demand additional initiative 
at all levels (FM 29-21. 

d. Driver's Duties and Responsibilities. It is the 
duty and responsibility of the military driver to 
oppratf' his vehicle in an acceptablf' manner, to 
report any vehicle dpficiencif's notf'd, and to per· 
form opprator m aintenancf' services. HP must be 
thoroughly trainf'd in tlw safe and proper operation 
of his vehicle under all conditions. and in the proper 
performance of preventive maintenance services. 
The conscientious performance of duties by the 
military motor vehicle operator provides the 
foundation for an efficient motor transport service. 

2-9. (~onditions AffPcting Motor Movements 

Military motor movemrnts ar<' affrcted by a wide 
variety of conditions over which plann<'rS and 
operating personnel have no din·ct control. These 
conditions can be anticipated to varying d<'gr<'es, 
and provisions can be made for operations with 
these factors taken into consideration. All plans and 
operations must be sufficiently flpxiblc to meet 

unpredicted weather, terrain, or tactical conditions. 
General provisions for operation under such 
conditions follow: 

a. Civilian Controls. Generally, motor 
movements made in the territory of a friendly 
nation are subject to civilian traffic regulations. 
Coordination with civil authorities is therefore 
necessary for proper clearances before motor 
movements are executed. Clearances will normally 
be obtained through ITO / MTO channels as 
prescribed in field SOP or local regulations. 

b. Terrain and Climate. Mobility of motor ,. 
vehicles may be seriously restricted by terrain and 
climate (FM 5-36). Often, special training is 
required and special equipment must be issued. 
Adequate training and proper planning minimize 
adverse effects of terrain and climate (para 7-6 thru 
7-1 ol. 

c. Availability and Capacity of Road Network. 
Normally, the defense plans 0£ NATO nations 
designate a basic military road network which 
includes routes selected to meet anticipated allied 
and national military movements and transport_ 
requirements (STANAG 2151, app F). However, 
in some areas a road net with highways and bridges 
suitable for all classes of military traffic may not 
have been established. Under these circumstances, 
a route reconnaissance must be conducted to 
designate such a net and to determine engineer 
work required. This reconnaissance must be as 
thorough as time and the tactical situation permit. 
FM 5-36 may be used as a guide for route 
reconnaissance. 

d. Tactical Conditions. 
( 1 l In theaters of operations, particularly in 

the combat zone, tactical conditions must be given 
the highest consideration in planning and executing 
motor movements. Tactical conditions include all 
conditions imposed by hostile forces, such as air, 
artillery, or chemical. biological, and nuclear at· 
tack: raids: guerrilla action and sabotage; as well 
as conditions imposed by the operational plans of • 
our own forces. Plans and orders for movements 
under tactical conditions must include march or 
convoy organization. command structure, and " 
assignment or designation of adequate security 
detachments and / or measures. 

(21 SOP for defense of a column against 
am bush. norm ally based on the principle of strong 
and immedialf' rptaliation against the ambushing 
force. must be dPvf'loped and understood by all 
pprsonnrl (TM 55-3111. Particular emphasis must 
b<' placed on defpnse of unescorted convoys. The 
introdul'tion of chemical. biological, and nuclear 
WPapons systems lo the battlefield and the threat 
impospd by hostilr aircraft demand thorough 
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training in defense against such forms of attack (see attached or placed in direct support, and the· needs 
FM 21-48 for detaiied guidance). of the motor transport service. 

2-10. Effect of Counterinsurgency Operations 
on Motor Transport Unit Capabilities 

Several factors in counterinsurgency operations in 
underdeveloped areas have a detrimental effect on 
the stated TOE capability of motor transport units .. to transport cargo and personnel. 

a. Operations are largely confined to daylight 
hours, with convoys departing the point of origin 
after the beginning of daylight and arriving at 
destination before darkness. This reduces the 
number of trips made by vehicles in an operational 
day (20-hour day) and reduces the unit capabilities 
accordingly. However, vehicles may be spotted in 
secure areas at night for loading or unloading and 
subsequent movement during the following 
daylight hours. Supported activities utilizing trans­
portation in this manner must be geared for 
operations to meet a specific vehicle release time so 
that convoys can meet movement schedules. 

b. Close liaison must be maintained between 
motor transport organizations and shipping and 
receiving activities to effect timely and efficient use 
of motor transport resources. 

c.Since motor transport units have only a limited 
capability to provide convoy security measures, 
they must rely upon escort and security elements 
provided by either the appropriate motor transport 
commander (para 3-3 c (2)) or support commands 
and tactical units to secure the road net and to 
provide convoy protection from hostile action. If 
such support is not provided, motor trans port unit 
capabilities are degraded through both the use of 
operating personnel in a security role and the 
diversion of task vehicles from their primary 
mission of transport, to fire support vehicles (gun 
trucks). 

2-11. Military Police in Convoy Escort and 
• Security Role 

Under normal conditions, military police units 
provide convoy escort and security forces on an 
area basis to transportation units. When it has been 
determined by the TASCOM or COSCOM 
commander that the rear area threat requires 
dedication of military police assets to the primary 
mission of providing convoy protection to trans­
portation truck units engaged in line haul 
operations, military police units may be placed in 
direct support of or attached as required to the 
motor transport service. The composition of such 
support (that is, numbers and types of units or 
cellular teamsl will depend on the commander's 
priorities, enemy threat, availability of resources, 
echelon of the m·otor transport service to which 

a. Military police units placed in direct support 
of a motor transport unit are provided by the 
military police group / bridge (theater army area 
command (T AACOM l or COSCOM) on a mission 
support basis and remain under the operational 
control of the parent military police brigade while 
performing such mission. 

b. Attached military police units are provided by 
the military police group / brigade (TAACOM or 
COSCOM) and during the period of attachment to 
the motor transport service are operationally 
controlled by that unit and operate in accordance 
with pertinent motor transport service operating 
directives and SOP's. Such attachment is ac­
complished on orders of a competent authority 
(commander, TASCOM, COSCOM) and extends 
for either a specific time period or until completion 
of a specific operation , at which time the attached 
military police resources revert to the operational 
control of the parent military police brigade. 

2-12. Balisage 

Motor transport units operating in NATO coun­
tries may become involved in blackout operations 
in which the balisage system of traffic lighting for 
military roads is used. 

a. The balisage system embraces the application 
of small, lightweight beacon lights used by the 
military of the NATO nations to permit motor 
vehicles operating under blackout conditions to 
obtain "near daylight speeds." The concept of 
operation of this system is that it will be employed 
on one-way, limited access roads. 

h. The beacon lights employed in the balisage 
system are known as "balises" and they vary in 
type. One type operates on a principle similar to 
that of the luminous dial on a watch; others are 
lighted by dry cell batteries or by kerosene flame. 
In use, balises may be mounted on stakes or placed 
on the ground alongside of a roadway at given 
intervals. They provide a row of lights to mark the 
road for the vehicle operator; a channel of markers 
through which vehicles are driven; or a warning of 
critical areas (curves, bridges, defiles, and other 
restrictive conditions) where vehicle operators must 
be particular observant and cautious. These lights 
are designed to be readily visible to a driver from 
his position in a vehicle cab, but not readily 
detectable from the air. 

c. Balises come in several colors to include red, 
orange, yellow, green, and blue.The colors of the 
lights employed and their particular positioning 
and grouping along either or both sides of a road 
provide guidance and warning to vehicle operators 
driving along that road. 
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d. Since there are some contradictions between encountered in distinguishing between certain 
the meaning of certain colors of lights used in the colors and the method of placing balises along a 
balisage system and those used in the standard US road, the US military does not currently intend to 
traffic codes, and because of both the difficulties employ the balisage system. 
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CHAPTER 3 

ORGANIZATION OF MILITARY MOTOR MOVEMENTS 
(STANAG'S2041 AND2154) 

• 

• 

3-1. General 
a. To exploit the increased ground mobility of 

military units and to make effective use of the road 
network, adequate control must be maintained over 
military motor movements; such control is 
provided through the organization of motor 
m ovem en t columns and the effective regulation of 
the use of the highway net. 

b. An appropriate degree of standardization 
must be provided to permit effective centralization 
of control when necessary. Details of motor 
movf'ment organizations and corrective actions for 
recurring problems are provided for in instructions 
from higher headquarters and unit standing 
opNating procedures. For a further discussion of 
tlw organization and operation of military motor 
movf'mf'nts see FM 55-31 and TM 55-310. 

c. The organization for movements management 
which provides for highway regulation and the 
allocation, scheduling, and controlling of motor 
movf'ments over the highway net is discussed in 
FM55-II. 

:1-2. March Organization 
A march column includes all t>lt'nH'nts using the 
san11' route for a singlt> movt'mt>nt under the cen­
tralizt>d control of a single commander who is 
normally designated by tlw commander of th e 
organization responsible for the motor movement. 
A larg<' co lumn may be' compost>d of a number of 
organiz<'d subdivisions. t'ach undt'r tlw control of a 
suhordinatt' commander. 

a. Serial. A serial is a major subdivision of a 
march column; it is organizt>d as a single unit 
under one com mandt-r for purpost'S of planning. 
rf'gulation, and control. 

b. March Unit. The march unit which is a 
subdivision of the sPrial is tlw smallt>st subdivision 
of the column. It normally corrf'sponds to the 
smaller troop units such as squad. st•ction, platoon, 
company, or battery. It moves and halts undN tht' 
direct control of a single commandN. 

:1.:-L (:oJumn Control Pc·rsonnd 

u. Column <:ommunder. The officer or non­
com missioned officer in command of a column is 
responsible for its actions during a movement. Hr 

issues the order to initiate the march and insures 
that instructions contained in standing operating 
procedures and march orders are complied with ' 
during the preparation for and conduct of the 
march. He must be free to supervise the movement 
of the column, and selects his position in the 
column on the basis of providing the best possible 
control of the move, and meeting and coping with 
anticipated problems. When conditions and 
availability permit, the commander may use light 
aircraft to facilitate column control. From the. air, 
any deviations from the prescribed formation, 
changes in traffic conditions, and divergence from 
the prescribed route can be easily noted and im­
mediate corrective action taken. Aerial recon­
naissance, concurrent with aerial column control, 
may also enable the commander to make timely 
adjustments to meet changes in the situation. 

b. Control Officers and Noncommissioned 
Officers. Column control is maintained by com­

mand and staff personnel at all echelons within the 
column. Commanders of serials and march units 
are rf'sponsible for operating their elements of the 
column . each using his staff or representatives to 
assist as he may direct (TM 55-3101. 

c. Other Control Personnel. Depending on the 
sizr of tlw column and the requirements of the 
situation. control pnson11Pl may include the 
following: 

( 11 Guides. Guidt>s and signs posted by 
signing tt>ams direct a unit or vehicles over a 
spt'cified route or to a selected locality; these 
pNsonnel are norm ally provided by the moving 
unit. Plaeing of guides and routP signing on con­
trollt'd routrs must be under tlw responsibility of 
thr authority in diargP of mo\·pmrnts or traffic in 
tlw art'a l·oncNnPd (STA AG 2154. app GI. Signs 
must 1·onform to accPptPd specification and design 
tSTANAG 21-'14. app Gt. 

t 2 I Escort and security elements. Escort and 
St'1·urity t'lt'mt'nts may hP pnn·idt'd to accompany a 
1·olumn or l'Onvoy to assist its movt'mt'nt and to 
prott'<"t it from intt·rft>rPnct'. Convoy escort and 
st>1·urity rlt>n1t'nts may be drawn from military 
polict' units or teams attached to or placrd in direct 
support of thr supported column by thP motor 
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tra~sport commander controlling both the moving 
unit and the convoy escort and security resource; 
they may be provided on a mission basis by the 
commander controlling both the moving unit and 
the convoy escort and security resource; or they 
may be> provided on a mission basis by the com­
mander of the area within or through which the 
column is moving. 

(a) Escort and security elements provided 
by the motor transport commander concerned will 
normally consist of military police personnel drawn 
from military police teams assigned or attached to 
the motor transport service for escort and security 
purposes. 

(b) Escort and security elements provided 
by an area commander may consist of military 
police (FM 19-25), civilian police, or other per­
sonnf'l assigned to accompany the column through 
congf'sted areas or areas of possible traffic conflict; 
or armed guards, ground troops, armed vehicles 
and / or armed aircraft to protect the movement 
from sabotage, guerrilla activity or enemy action; 
or of any combination of these elements. 

1 Convoy escort and security elements 
accompanying the movement perform their mission 
functions in compliance with pertinent directive 
and the en route requirements of the convoy 
commander. The composition of supporting forces 
is determined by the organization(sl providing the 
contingt>nt. Sufficient personnel · and equipment 
must be allocated to insure the secure and unim­
p<'df'd movement of the convoy. 

2 The location of the convoy escort and 
Sf'curity element within the convoy is determined by 
and df'pendent on establislwd policies and 
procf'durt>s; the enemy, weather, and terrain 
situation; current area intelligf'nce; and the ex­
perif'ncf' of the convoy commander and his sup­
porting <'scort and security elements. 

3 Transportation commanders, sup­
ported by escort and security personnel, plan, 
coordinate, and integrate all matters pertaining to­
the security of the convoy, to includf' noise and light 
disciplinf' requirements; front, flank, and rear 
security during movement and halts; air cover; fire 
support; communications with supporting units 
and higher headquarters; and interrogation of local 
civilians along the route to develop current in­
telligencf'. The convoy commander also participates 
in th is action. 

(31 Patrols. Under organizational control 
(para 4-1 a I, patrols supporting the convoy may be 
provided by the unit making the move and / or the 
motor transport organization of which the unit is a 
part. Under area control (para 4-1 b I, patrol 
support is usually provided by area military police. 

These patrols, in conjunction with highway 
regulating points, facilitate movements in ac­
cordance with the traffic plan and the schedules 
prescribed by higher authority or by the traffic 
headquarters having area jurisdiction. 

3-4. Control Identification of Vehicles 

It is desirable to mark or otherwise designate 
vehicles of a column for control purposes. Such • 
identification is subject to local conditions and is 
usually specified in standing operating procedures. 
Marking should be kept to a minimum consistent • 
with its need in column control. Temporary 
markings should be easily removable. 

a. Cloth Control Indicators. Command and 
control vehicles of each element of a column are 
indicated by flags approximately 12 by 18 inches 
(30 by 45.7 centimeters) in size. The leading 
vehicle displays a blue flag; the rear vehicle, a 
green flag; a'nd the vehicle of the commander, a 
white and black flag (STANAG 2154, app Gl. 
Flags are mounted on the left size of the vehicle 
except where vehicles are driven on the left side of 
the road, in which case flags are mounted on the 
right side. 

b. Marking of Vehicles (Movement Number). 
(I) The movement number assigned to a 

movement serial (STANAG 2154, app G) is 
marked on both sides of each vehicle in the serial 
and, if possible, on the front of at least the leading 
vehicle and the last vehicle of each organized 
element of the column. The marking must be 
clearly visible from ground level and must not 
conceal other prescribed markings. If available, 
fluorescent chalk may be used to enhance 
readability and identification. 

(21 When aircraft are used for column control, 
approximately every fourth vehicle in the column 
should have the movement number marked on the 
hood or cab roof for visibility from the air. 

c. Special Markings on Vehicles. In addition to 
the markings described in b above, standard 
markings are prescribed for vehicles requiring 
quick and easy identification. 

( 1 I Vehicles carrying general officers may be • 
marked with the appropriate conventional symbol 
on a plate attached to the right end of the front 
bumper (AR 746-1 l. Flags indicating the rank of 
general officers may also be flown. 

121 Armed Forces police vehicles and military 
police vehicles are marked prominently in ac­
cordance with the provisions of AR i 46-1. 

(:~ I Ambulances and other vehicles provided 
<'xclusively for medical purposes are marked in 
conformity with AR 746-1. 
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(4) Vehicles of bomb disposal units have all 
mudguards (fenders) painted red. 

(5) A plain red flag flown from any vehicle 
indicates danger. 

(6) Any commander having area respon­
sibility may prescribe a marking to be displayed on 
the front and rear of a vehicle to show that that 
vehicle has priority over others on the road. This 
marking is an equilateral triangle of red border 
lines on a white background; a red symbol inside 
the triangle indicates the commander authorizing 
the priority. The marking and the priority provided 
are valid only in the area of the commander 
authorizing it. 

3-5. Column Communications 
Adequate communication within a column is 
essential to effective command and control. Unit 
standing operating procedure and / or com­
munication-electronics standing instructions may 
designate the various means of communication to 
be employed and their use under specific cir­
cumstances. The operation order (STAN AG 2041, 
app E) specifies security limitations. Methods of 
intracolumn communication include the following: 

a. Visual Signals. Visual signals (FM 21-60) are 
most commonly used for column control. These 
may be arm-and-hand, flashlight, flag, headlight, 
pyrotechnic, or other signals as may be arranged. 
They may be given directly by the commander or 
other control personnel to march element per­
sonnel, or may be relayed from vehicle to vehicle as 
in the case of standard driver's signals. 

FM 55-30 

, b. Audio Signals. Audio signaling is used 
mainly in conjunction with other means of_signaling 
for column control. Whistles or horns are used to 
attract attention, to warn personnel of further 
transmission of commands, and to spread alarms. 
Voice commands and verbal messages are classed 
as audio signals and are used when the situation 
permits. Aircraft equipped with loudspeakers may 
be used in audio signaling. 

c. Radio Communication. When com-
munication security permits and when vehicles are 
adequately equipped, radio is the principal means 
of communication during a march. Radio provides 
the most rapid transmission of orders and messages 
between widely separated elements of a column. Its 
use is generally specified in orders, in the unit 
communication-electronics standing instructions 
(CESI) and in communication-electronic operation 
instructions (CEOI). Aircraft may be used to relay 
messages between FM radios on the ground in 
terrain that restricts direct FM radio com -
munication. 

d. Other Methods. Sign messages, written on a 
. board and displayed by a guide in view of oncoming 
vehicles or posted along the route, are often used to 
pass instructions to personnel in a moving column. 
Written messages between column control per­
sonnel and / or commanders may be delivered by 
guides posted along the route, or by messengers 
using utility vehicle transport. The use of Army 
aircraft is practical and effective for delivering 
messages and for transporting control personnel to 
or between locations along a congested route. 
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CHAPTER 4 

CONTROL OF MILITARY MOTOR MOVEMENTS 
(STANAG'S2151 AND2154) 

• 

• 

• 

4-1. Types of Control 

a. Organizational Control. Organizational 
control is always exercised during motor 
movements. This co.ntrol is the responsibility of the 
commander of the organization or unit using the 
road. Organizational control insures observance of 
rules of the road, traffic laws and regulations, 
speeds, gaps, routing, schedules, discipline en route 
and at halts, and local security measures. 
Orgaµizational control is exercised through-

( 1) Standing operating procedures and 
directives governing the organization and conduct 
of motor transport operations and support. 

(2) Column control personnel who direct and 
supervise motor moves. 

(3) Motor transport patrols which may not 
only observe and correct improper operational 
procedures, hut may also provide assistance in the 
event of accidents and / or vehicle breakdowns. 

b. Area Control. Area control is the respon­
sibility of the commander having area jurisdiction. 
This function is normally planned, implemented, 
and supervised by the appropriate traffic 
headquarters for highway regulation, and by the 
area military police for traffic control. Area control 
is superimposed on organizational control. It is 
rmployed only to the extent necessary to assure 
ordrrly and effective movement of vehicles over the 
highway system. This control may be exercised 
through the use of traffic control posts and / or 
highway r!'gulation points <'Stablished along routes 
of march, and / or roving patrols which observe 
and rnforce traffic rul<'s and regulations. Road 
maint<'nance patrols and / or wrecker service may 
also b!' provid!'d under area control policies. 

4-2. Control Classification of Highway 
Routt·s lSTANAG 21511 

a. Highway rout!'s ar<' classified according to the 
clrgrH of l'ontrol d!'manded. The following 
<'lassification of highway routrs is Pstablishrd for 
military opnations. 

f 11 An open route is on<' over which minimum 
l'ontrol is rxNl'isnl. o movrml'nt credit 
fSTA AG 21 :14. app GI is r<'quirrd for the use of 
an oprn rout!'. Stqwrvision is normally limitrd to 
military polil'<' traffic l'ontrol at critical in-

tersections, enforcement of standard traffic laws 
and regulations, and provision of necessary sign 
and highway markings. 

(2) A supervised route requires limited 
control by a central traffic authority (highway 
traffic headquarters). Traffic control is provided by 
military police traffic control posts and patrols. A 
movement credit is required for use of the route by 
any column of 10 or more vehicles or by any vehicle 
of exceptional size or weight. Usually, no prior 
correlation of individual march schedules is 
necessary for use of the route by small units, 
although access to the route may be regulated as 
necessitated by the traffic situation. 

(:31 A dispatch route is a route over which 
full control, both as to priorities of use and 
regulated movement of traffic in time and space, is 
rxercised. A movement credit is required for the 
movem<'nt of any vehicle or group of vehicles. 
Normally, in addition to organizational control, a 
high degree of area control is required. 

(41 A reserved route is a route set aside for 
the rxclusiv!' USE' of a designated unit or a specified 
operation or type of traffic. When a route is 
reserved for a d!'signated unit, the commander of 
that 1111 it drcid!'s on the degree of regulation and 
control to ·he Pxercised. In addition to 
organizational control, military police traffic 
control may be required to deny the use of the route 
lo unauthorized traffic. 

(,>I A prohibited route or a prohibited section 
of a route is one over which no traffic is allowed. 

b. Othrr elassifications of highway routes, as 
usecl in North Atlantic Treaty Organization 
f ATO I oprrations, are contained in STA AG 
21 .>l fapp Fl. 

4-:{. Mt•thoclr- of Column Movement 

a. A fundam!'ntal for column command and 
control is tlw SE'l!'ction of a nwthod of movement 
suitablr to mr<'t the situation and provide the 
dPgrrr of control nrcf'ssary. In some instances, the 
formation of l'olumns or convoys may he im­
practical owing to the nt•ed for dispersion or for 
avoiding intrrfrrrnc<' with other traffic over a 
sprcific routr. In othrr cas!'s, individual dispatch 
may not provid<' thP spcurity, control, or unit in-
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tegrity required to perform the assigned military 
mission. The commander must decide which 
method is best suited to meet the requirements of 
the current mission and situation. 

b. There are thre~ basic methods of column 
movemt'nt: close column, open column, and in­
filtration. In general, the following principles apply 
to t'ach type: 

( 1) The head of a column or element main­
tains its proper position while enroute by means of 
a time scht>dule and / or by maintammg a 
prt'scribed gap (distance) from the rear of the 
prect>ding column or element. 

(2) Vt>hicles within a column or element 
maintain the prescribed vehicle gap (distance) 
during movement. 

(:3) For the purposes of safety and to control 
the accordion action of a column or element, a 
minimum gap, within which vehicles will not close 
up while the column or element is moving on the 
road. may also be prescribed. 

(4) The at-halt gaps between both elements 
and vehicles in a column are determined based 
upon the operational situation, traffic and road 
conditions, and governing directives and 
rf'gulations. 

(5) A maximum speed is imposed for vehicles 
f'ither closing up in. or regaining their position 
within, a C'olumn or element. 

c. Tlw three mt>thods of column movement are 
furthf'r and individually discussed as follows: 

I I ) Close column. 
(a) In dost' column operations. t'ach vehicle 

in a march unit follows the vehicle ahead at a 
distancf' suffieient only to insure against accident. 
This distanet' may he governed by a given operating 
gap. or by a spt>t'dometer multiplier. or the casual 
.. follow mf'" nlt'thod may also be used. In the latter, 
drivNs are instructt>d to follow the Vt'h iclt' ahead as 
closf'ly as safe driving practicf's allow (TM 21-
30;'> I. 

(b) Close column form at ion facilitates 
column control and intracolumn communication. 
and ·during daylight hours ff'wt'r guides. traffic 
escorts. and routt' markers arc needed. Close 
column is generally used in blackout operations and 
in operations over poorly markf'd routes when 
visual contact between vehicles is t'SSt'ntial. It is 
also used in areas where hostile action is not im­
minent and the utilization of the full capability of 
roads and road nets is desirable. 

(c) Close column formations do not provide 
dispersion for passive defense against f'nemy ob­
servation and attack. The strength and type of 
organization are readily apparent to hostile ob­
servation. Careful scheduling and rigid control of 

traffic are necessary to assure that vehicles do not 
arrive at destinations more rapidly than they can be 
handled. In close column operations, the use of the 
route by other traffic is severely limited. 

(2) Open column. In open column 
operations, distances between vehicles are in­
creased to effect dispersion. In areas vulnerable to 
enemy action or under difficult operating con­
ditions, adequate dispersion may be insured by 
prescribing traffic density in orders. An open 
column formation increases the degree of passive 
protection against hostile observation and attack. It 
permits greater highway speeds with safety. The 
open column permits greater flexibility in highway 
use, both in planning movements and in making 
adjustments to meet changes in the tactical 
situation. It permits concurrent use of highways by 
other traffic moving at various speeds. 

(3) Infiltration. In infiltration operations, 
vehicles are usually dispatched individually, in 
small groups, or at irregular intervals, at a rate that 
will keep the average traffic density down and 
prevent undue massing of vehicles. Average 
distance between vehicles in the overall plan is 
determined initially by the rate at which the 
vehicles are dispatched. Thereafter, speeds and 
distances are regulated by individual drivers in 
conformity with operating instructions. Deception 
for the purpose of preventing disclosure of a 
movf'ment to enemy observers may be provided by 
intermingling various types of vehicles and by 
pnmitting passing within the column. When more 
than one movement is taking place over the same 
routf' at the samf' time, it is desirable to coordinate 
thf' rate of dispatch to achieve dispersion. 
Movf'mf'nts arf' supervised by regulation and 
control lwrsonnf'I stationed along the route. 

(a) Infiltration provides the best possible 
passivf' df'ff'nsf' against hostile observation and 
attack. Under light traffic conditions, movement of 
individual vf'hiclf's is not materially affected by 
othN Vf'hirles on thf' road. Individual vehicles may 
travf'l at highn spt'f'ds. and cross traffic may move 
with lf'ss intnff'rf'ncf' since traffic density is light. 
Tlw ust' of this mf'thod pf'rmits movement of a unit 
owr a routf' on which traffic is too heavy for the 
t'ntirf' unit to movf' at one tinlf'. 

(b) Tim<' lf'ngth (pass timel (para 9-3 bl of 
tlw infiltration march is grf'ater than that of any 
otlwr typf' of movement. Because of extended 
distancf's hf'tWf'f'n vf'hiclf's. internal control is 
difficult. If otllf'r units arf' moving simultaneously 
ovt'r tht' samf' routf', vf'hiclf's may becomf' bunched. 
thus prf'vt'nting dispt'rsion. Bt>cause of minimum 
control and duration of the move. tactical em­
ploym<'nt of a unit movf'd by infiltration may be 
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difficult or impossible until · the movement of the 
<'ntir<' unit is completed. 

4-4,, March Discipline fFM 55-31) 

a. Th<' responsibility for good march discipline 
hf'gins with the vehicle driver. Each driver is 
rpsponsibl!' for maintaining the proper vehicle gap 
(distanc<'l and speed, for observing safety 
prPcautions, for performing prescribed at-halt 
maint!'nanc!', and for strict compliance with 
standing op!'rating procedures and specific orders 
govnning tlw march . 

b. S!'rial and march unit commanders exercise 
g<'nPral supnvision over their respective units. 
Thl'y are responsible for maintaining the proper 
position of th!'ir elements within a larger column 
and for carrying out the orders of the column 
command!'r. 

c. Commandns in a convoy or column are 
n•sponsibl!' for the conduct and operation of their 
units. This r!'sponsibility becomes broader and 
mor(' g<'nf'ral at !'ach higher level of command. 

4-5. Start Point 
a. A start point (SP) is a well defined point on a 

rout1• at which a movement of vehicles comes under 
tlw l'ontrol of tlw commander of the movement. It 
is at this point that tlw column is formed by the 
succ1•ssiv<' passing, at th!' appointed time, of each 
1•lf'mf'nt composing the column. In addition to the 
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principal SP of a column, there may be secondary 
SP's for its various elements (STANAG 2154, app 
G). 

b. Scheduling of the movement is based on the 
SP. Necessary adjustments to com pensate for 
unforeseen delays or changes are made at this 
point. On dispatch routes, the SP is used as the 
position to check various convoys onto those routes. 

4-6. Release Point 
A release point (RP) is a clearly defined point on a 
route at which specified elements of a column or 
convoy of vehicles revert to the control of their 
respective commanders. In addition to the principal 
RP of a column, there may be secondary RP 's for 
the various elements of the column (STAN AG 
2154, app G). Although RP's are generally con­
sidered to be located at or near the end of a route, 
they may be established at any point along an 
established convoy route where vehicles will leave 
the route. RP's should be located so that vehicles 
leaving the established convoy route have easy 
access to existing road nets and may clear the 
convoy route without delay or congestion. Where 
applicable, reconnaissance and organization of the 
area, allocation of areas to specific elements, 
selection and preparation of routes, and posting of 
guides or signing of roads must he made before 
arrival of the column or convoy. 
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CHAPTER 5 

MOVEMENT OF PERSONNEL BY MOTOR TRANSPORT 

• 

• 

.. 

• 

5-1. General 
Since it is normally desirable that troop units be 
kept together and that their supplies and equip­
ment move with them, motor columns transporting 
personnel are often larger than supply convoys, 
which may more readily operate as small march 
units or serials. Ho~ever, for control, columns of a 
troop movement are easily separated into march 
units corresponding to the smaller units making up 
the troop organization. For a further discussion of 
techniques and procedures employed in the 
movement of personnel, see FM 55-31 and TM 55-
310. 

5-2. Command 
a. Personnel movements by motor vehicle in­

clude those made in vehicles organic to the unit 
being transported, those made by truck units of the 
motor transport service which are attached to or 
under the operational control of the unit being 
transported, and those made by truck units 
operating as part of the general hauling service 
provided by the motor transport service in direct 
support of the unit being transported. 

b. It is essential that the £unctions and 
restrictions applicable to each unit involved in a 
troop movement- the unit being transported and 
the truck unit furnishing the transportation-be 
clearly delineated and that command respon­
sibilities for conduct of the movement be un­
derstood and observed. 

(II When a unit is being transported in its 
organic vehicles, the troop commander has lull 
command of both the personnel being transported 
and those operating the vehicles. 

(21 The commanding officer of a unit with a 
truck unit under his operational control or in at­
tached status exercises command over the com­
manding officer of the truck unit. 

(31 In administrative type moves, when a 
truck unit is not attached to or placed under 
operational control of the unit that it is transporting 
but is providing the direct support required, 
command of the convoy and of each serial or march 
unit remains with the truck unit commander and 
his representatives at their respective levels. The 
comm an ding officer of the troops being tran sport!'d 
(troop commanderl retains full command of his 
troops and issues any orders necessary to conform 

to and implement those issued by the convoy 
commander concerning schedules, march 
discipline, and operation of the convoy. When 
combat troops are being transported and a tactical 
emergency arises, the commander of troops being 
transported, regardless of rank, assumes command 
of the convoy and issues such orders as may be 
necessary to meet the emergency. He controls 
actions of the convoy operating personnel through 
the convoy commander, who acts as his technical 
adviser in such matters. 

(4) During tactical moves which are, in 
general, movements to contact, and since t~e 
success of the operation may depend upon the raptd 
and efficient tactical deployment of troops, the 
commander of combat troops commands the 
tactical movement regardless of whether it is made 
in organic vehicles or in vehicles belonging to a unit 
in attached, operational control, or direct support 
status. If a transportation unit is supporting the 
operation, the commander of this unit acts as a 
subordinate commander and transportation advl11er 
to the tactical commander. 

(51 The senior officer or noncommissioned 
officer of the troops in each truck commands the 
personnel transported in that truck. He is 
responsible for their discipline and for their 
compliance with existing convoy regulations and 
other standing operating procedures. 

(61 The driver of a vehicle or the senior officer 
or noncommissioned officer of the operating 
personnel riding in that vehicle is responsible for 
safe operation of that vehicle and compliance with 
operating instructions. 

( 'j I In individually dispatched vehicles, the 
senior passenger is responsible for insuring that the 
driver obeys laws, regulations, and instructions. 

c. When casual troops are being transported, the 
senior officE>r with such troops acts as troop 
commander; command of the transporting vehicles 
(convoy I is C'xercised by the senior, or designated, 
motor transport officer. If a tactical em<'rgency 
aris<'S, th<' senior officer present and eligible will, in 
the absence of any orders o"r operating directives to 
the contrary, assume comnrnny of both the convoy 
and th<' troops being transportt>d and issue any 
ordt>rs nC'C<'ssarv to meet tht• Pnwrgt•ncy. When tht> 
situation rt•turn.s to normal: command pr<'rogatives 
n•,•prt to tlu•ir original status. 
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5-3. Methods of Movement 
There are four methods by which personnel may be 
transported by motor transport: 

a. Full Lift. When sufficient truck units are 
available or when the troop unit is completely 
motorized, the entire movement may be made in 
one lift. 

b. Point-to-Point Shuttle. If sufficient vehicles 
are not available to move a unit in one lift, truck 
units may shuttle back and forth from point to 
point, taking a portion of the troops on each trip 
until the movement is complete. This method is not 
recommended in tactical movements when ad­
ditional transportation is available from higher 
headquarters. 

c. Part-Ride, Part-Walk Shuttle. In a part-ride, 
part-walk shuttle, a limited number of vehicles are 
used to speed a continuous movement of foot 
troops. A part of the unit en trucks at the start of the 
march and i, carried to a selected point along the 
l'oute where troops dismount and move to 
destination on foot. The trucks return for the 
balance of the unit, which meanwhile has started 

the march on foot; these marching troops are then 
entrucked and transported to destination. This 
method enables all elements of the unit to arrive at 
the destination at the same time, each having 
performed an equal portion of the march on foot. 

d. Leapfrog Shuttle. Leapfrog shuttle is perhaps 
best adaptable to tactical troops making advance or 
retrograde movements in combat or in close 
support of combat operations. This method may be 
illustrated by the movement of two units of a single 
command. From one position, a unit moves, 
establishes, and holds another position. When this • 
position has been established, the vehicles return 
for the other unit. Instead of taking these troops to 
the position established by the first unit, the 
vehicles carry them past, where they establish a 
third position. Then the vehicles return to the first 
unit and carry it past the position established by the 
second. This operation is repeated until the troops 
arrive at their final destination. This method allows 
the movement to continue while adequate positions 
are maintained. 

• 

• 
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CHAPTER 6 

MOTOR TRANSPORT SERVICE SUPPORT MOVEMENTS 

6-1. General 

Service support movements include the movement• 
of all elements engaged in supply, evacuation, 
maintenance, and administration of a combat force. 
Such movements may be made by organic vehicles• 
of the service element involved, by vehicles 
provided by attached truck units, or by vehicles 
provided from truck units operating under cen­
tralizl'd transportation movements commitment 
proced nres. The majority of motor transport 
equipml'nt .involved in service support movements 
will be l'ngaged in the transport of supplies. Traffic 
with tht> primary mission of evacuation, main­
tenancl', or administration is seldom organized and 
may gl'nerally be considered as casual traffic 
operating under area control. 

a. Supply movements in forward areas are 
generally made by motor transport units. Security 
and / or reconnaissance measures (personn~l and 
equipml'ntl required for supply moves may be 
provided by the motor transport unit committed to 
the move. However. this capability in a motor 
transport operating unit is limited, and its use 
reduces the unit's ability to accomplish its mission. 
When supply convoys require substantial recon­
naissance and security, these functions may be 
perfornwd by elements attached to the convoy 
organization for that specific purpose or they may 
be providl'd, on a mission basis. by t)l(' commanders 
of thl' arNlS through which the convoys operate. 
Passive security measures. including use of cover 
and concl'almt-nt and · camouflage discipline, are 
taken as appropriate. 

b. Supply convoys should be of a size and for­
mation that assure the most effective traffic flow 
over the routes involved. Since experience indicates 
that the best results are obtained with small groups

• of vehicles, march units of a supply movement 
should not normally exceed one truck platoon size 
and serials should not exceed one truck company 
size. Small serials require more staff planning and 
involve more work in recording the progress of their 
movement, but more detailed information is 
possible concerning their progress, closer super­
vision may be exercised, and orders may be 
changed more easily. 

6-2. Command 
The movement of cargo by motor vehicles includes 

operations in which truck units or v.ehicles of the 
motor transport service are attached to or placed 
under the operational control of a unit for the 
move-as when a truck company is attached to or 
under operational control of a division for a division 
move-and those made by truck units operating as 
a part of the general hauling service provided by the 
motor transport service in direct support of using 
agencies-as when a truck unit or vehicles are 
provided to a port for the purpose of port clearance. 
The command responsibilities for the conduct of 
movement in these operations are delineated as 
follows: 

a. The commanding officer of a unit or 
organization to which a motor transport unit <Jr 
vehicles have been attached or placed under 
operational control of, exercises command over that 
motor transport unit or vehicles through the truck 
unit commander or the designated motor transport 
commander. 

b. When motor transport service units or 
vehicles are not attached to a using agency but 
provide transport in a direct support role and 
operate without an escort, command of the motor 
transport unit or of a motor transport column and 
its serials or march units, or of a group of vehicles, 
remains with the truck unit commander or the 
designated motor transport commander and his 
representatives at their respective levels as ap­
propriate. 

c. In areas where hostile activity is an imminent 
and recurring problem, commanders of the area 
providing screening forces may assume command 
of a convoy while it is operating within that 
threatened area. 

6-:l. Classes of Operation 

Military motor transportation may be employed in 
various ways to execute specific service support 
transportation missions. These operations may be 
classified by either the type of haul or the service 
support task assigned. 

a. Hauls may be described as local or short hauls 
and line or long hauls. 

111 Local (short) hauls are characterized by 
short running time in relation to loading and 
unloading time. Tlrny normally involve a number of 
trips pn clay and are evaluated on the basis of tons 
movl'd during the operational pt>riocl. 
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(21 In planning local haul operations, the 
commander should make an estimate of the 
situation to determine the operating capability 
,wct'ssary to fulfill expected requirements. Con­
sidNation must be given to the tonnage to be 
transported, types of cargo to be handled and the 
distanct' it is to be hauled; the materials handling 
t'quipnwnt and available labor at both loading and 
unloading points, the road net to be used, and 
wpather conditions. Provisions must also be made 
for tlw rpporting of trucks and drivers to designated 
loading points, for road control, and for overall 
01wrationul supnvision. 

(:JI Line (long) hauls are characterized by 
long running timP in relation to loading and 
unloading time. They normally involve one trip or a 
portion of a trip per operating shift and are 
evaluatl'd on tht> basis of time consumed, distance 
traveled, and tonnage hauled during the 
operational pPriod. This latter may be expressed in 
ton-mil<'8 (-kilomt>tt>rs) forward. 

( 4) 1n preliminary planning for line hauls, 
plans urp bused on the force supported, tonnage to 
lw moved, and truck units available. This planning 
is gt'nt•ntl in nature and based on certain known 
fnl' ts sup plt•m t>n ted by logic a I assumptions. 
Op1•rntional plans are based on more definite 
ll'urrPnt 01wrationall information and a specific 
situation. 

I,. Lill<' hauls may be either intrazonal or in­
tt•rz.onul op<'rations. 

( 11 An intrazonal lint> haul is onl' in which the 
trul'k operations art> confined within the territorial 
boundaries of. and under the jurisdiction of. one 
lwadquartt•rs or c-ommand. 

(21 An interzonal opt>ration is Oil<' in which 
trucks c·ross territorial boundari<'S and operate 
11nd1•r tlw area control of more than one 
ht'ndquartNs or !'Ommand. How<'Vt'f, th<' transport 
lwadquart<'rs dirt>cting tht> movt> formulat<'S policies 
and maintains operational control ovl'r the e11tin• 
intPrzonal op<>ration. For a furthc•r discussion of 
int..rzonul linl' haul 01wrations. S<'I' chapters 8 and 
(). 

,·. St•rvict• support tasks in which motor trans­
port is t'm ployed and which may involve either line 
or long hauls an• as follows: 

111 Tnm inal (watN and airl d<'aranc<' Ipara 
<,.<,I. 

121 Installation supportopl'rations lpara (i-81. 
UI Transfrr opprations (para (i-91. 
(41 Drivt•away opc•rations (para (>-101. 
(:ii Bus opNations (para (i-11). 
((>I Combat support operations lpara (i-121. 
17 J Com hat servict: support opPTations (para 

<,-1 :J I. 

6-4. Methods of Operation 

Three general methods are employed in the 
movement of cargo and / or personnel by motor 
transport: direct haul, shuttle, and relay 
operations. 

a. Direct Haul. A direct haul carries out a single 
transport mission in one trip and involves no 
transfer of supplies or exchange of equi pm en t. It is 
normally limited to local hauls during the initial 
stages of an operation before transfer or exchange 
points have been set up and when it may be 
desirable to expedite forward movements. In a line 
haul type operation, direct hauls of extended 
duration greatly tax drivers and equipment and 
often result in loss of control by the unit. 

b. Shuttle. The simple shuttle is accomplished 
by repeated trips made by the same vehicles be­
tween two specified points. This method is most 
commonly applied in local hauls.. 

c. Relay. Relay hauling is the continuous 
movement of supplies or troops over successive 
segments of a route without transfer of load. It is 
accomplished by change of drivers, powered 
vehicles (tractors), or both, for each segment. This 
method is most commonly employed in line hauls. 
The relay system, em ploying tractor-semitrailer 
combinations, is the most efficient method of line 
haul motor transport operation in areas with a well 
dPveloped road network not subject to hostile 
intnference and when a one-way haul cannot be 
completed in one day. Unitization of cargo in­
crt>ases the effectiveness of this system and exploits 
the capacities and tonnage capabilities of the task 
equipm<'nt. In addition to rapid through movement 
of loads, the system provides command supervision 
and supporting services for segments of the route. 
(For dt>tailt>d discussion of relay operation, see para 
B-7 ii. I 

<,.!), Combined Operations 
Motor transport may be combined with other 
modt>s-rail. watn, and •air-to reduce the han­
dling of cargo and thus reduce the time en route 
from origin to destination. 

ii. J>iggylrnck. or Trailer on Flatcar (TOFC). 
St'm itrail<'rs ar!' loaded and sealed at the point of 
ori!dn. plaet>d on railcars. and moved forward as far 
as possible. At this point they are unloaded from 
tlw railears. c·oupled to suitable towing vehicles. 
an cl df' livf'rf'd to tht>ir des tinat ions over the high­
way. 

h. Container on Flatcar (COFC). This 
opNation parall<'ls TOFC type except that m 
C:OFC. l'ontai,wrs art> involved instead of 
spm itrailNs. Contain<'rS to lw transport<'d may h<' 
Pitlwr 111011ntt•d on c-hassis and tlwn loaded onto 

• 
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flatcars, or the containers only may be loaded 
directly onto the deck of the transporting flatcars. 

c. Roll-On, Roll-Off. Loaded semitrailers are 
towed aboard specially constructed vessels at the 
port of embarkation and transported to an oversea 
port. There they are coupled to towing vehicles 
while still aboard ship and are then moved by high­
way to their destination. 

d. Lift-On, Lift-Off. In a lift-on, lift-of£ 
operation, loaded trailers are moved to a port, 
uncoupled from their prime movers, and crane­
loaded aboard ship. Upon arrival at an oversea 
area, these trailers are unloaded from the ship by 
crane, coupled to prime movers, and moved to 
destination by highway. 

e. Air.With the increased use of air transport for 
both tactical and strategic deployment of troops 
and supplies and the concurrent development of 
aircraft of greater capacity, the movement by air of 
motor vehicles loaded with high-priority cargo has 
become possible. This allows immediate 
distribution of these critical supplies on landing. 

6-6. Terminal (Water and Air) Clearance 
Water terminals used by oversea commands may be 
existing commercial ports, or they may be un­
developed beaches. Rapid clearance is a major 
factor in successful terminal operations. As it 
pertains to motor transport operations, water 
terminal clearance is the clearing of cargo from the 
immediate vicinity of a port or beach area to permit 
continuous unloading of ships which may be other­
wise hampered by a backlog of supplies within the 
terminal area. Moving cargo away from the ter­
minal is most important during peak periods of 
operation. The operations section of the terminal 
battalion or terminal group operating the terminal 
is responsible for cargo clearance. A motor trans­
portation officer assists in planning and coor­
dinating the use of motor transportation in support 
of terminal clearance. He assists in planning and 
setting up the circulation net and regulating the 
flow of vehicles throughout the terminal area. 

a. Beach Clearance. Beach clearance operations 
are characterized by the necessity to use poor roads 
and temporary facilities and by the need to move 
cargo from discharge points at or near the beach 
with minimum delay to prevent congestion on the 
beach proper. Effective control is essential to 
success in beach clearance operations. Effective 
control and smooth. rapid clearance are promoted 
by establishing an efficient truck park(sl for rapid 
assignment ana dispatch of task vehicles. providing 
adequate communications. and car<'fully planning 
traffic circulation to giw maximum us!' of acc(•ss 
and <'xit routes. En~inerr effort (construction 
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command) may be required to build and / or 
maintain roads and to provide pierced planking or 
other similar expedients in soft or sandy areas. 

(] ) A beach truck park (also may be known as 
··vehicle marshaling area," "motor park," or 
.. vehicle holding area") is a centralized vehicle 
receiving and dispatch point established to route, 
dispatch, and control vehicles engaged in mission 
support of the beach clearance operation. It is set 
up within or adjacent to the beach area and con­
sists, at a minimum, of a dispatch facility and a 
vehicle parking area. Depending upon the 
operational situation (number of vehicles and 
drivers involved, anticipated duration of the 
operation, location of parent units of personnel and 
vehicles involved, location and / or availability of 
petroleum, oils, and lubricants (POL) and 
maintenance support, and / or other local factors 
which may influence and effect the beach clearance 
mission) a truck park may incorporate additional 
facilities such as a POL service, maintenance and 
mess support, documentation facilities, and other 
support as appropriate. A truck park operates in a 
manner similar to that of a truck terminal in a line 
haul operation; all vehicles engaged in support of 
the beach clearance operation move into and out of 
the beach site t~rough the truck park. 

(a) Empty vehicles arriving for loading-or 
vehicles carrying return (retrograde) loads for 
unloading at the beach-are checked in through the 
truck park dispatch facility. These vehicles may 
then either be dispatched directly to designated 
loading or unloading sites on the beach, or may be 
directed to a holding area within the park pending 
subsequent dispatch to beach sites. 

(b) Loaded vehicles leaving the beach for 
movement to cargo destination are also checked in 
at the motor park dispatch facility prior to 
movement over the road. These vehicles may be 
dispatched directly to destination-either in­
dividually or in small groups-or may be directed 
to a holding area within the park pending for­
mation of convoys, or consolidation of vehicles 
carrying like cargo loads. Further, based upon 
unloading capabilities at destination, vehicles may 
hr held in the park for dispatch at intervals to 
rrgulatr and control the flow of loadC'd vehicles into 
rec<'iving activities. 

(c) If tractor-semitrailPr vehicles are em­
ploy<'d in th<' hf'aeh clearanct' operation. the motor 
park may ineorporatP a shuttlt• vt•hicl(• system such 
as is <'mploy<'d in n truck t<•rminal op<'rnting in 
<"onjunction with a lint' haul operation (para 8-
8 ,. ( 11 (u} I. Shuttl<' tractors would move 
spm itrail(•rs lwtwPl'n tlw motor park and beach sites 
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and spot loaded semitrailers for further movement; 
road tractors would move loaded semitrailers from 
the motor park to destination and return. 

(d) Depending on the beach situation (that 
is, the area the beach encompasses, the availability 
and condition of roads into and from the beach, the 
area or areas suitable for the establishment of a 
truck park , and the number of vehicles engaged in 
support of the beach operation), it may be more 
practical to establish several truck parks in a beach 
clearance operation. Then, in a widely dispersed 
operation each park would control vehicles used to 
support a specific area of the overall beach. Or, 
depending upon the road net and the traffic flow 
pattern, one park could control all inbound traffic 
(vehicles coming into the beach area for loading or 
delivery of return load cargo) and another could 
control all outbound traffic (vehicles proceeding 
under load from the beach to cargo destination). 

(e) The preparation and maintenance, by 
truck park personnel, of charts and reports to 
com pile and record operational data and to aid in 
control measures is recommended. 

(2) The preparation of a traffic circulation 
plan for the area and the posting of adequate route 
signs and markers are responsibilities of the ap­
propriate transportation officer in coordination 
with the responsible engineer and military police 
agencies. 

(3) The types of vehicles employed in a beach 
clearance operation may determine the success of 
the mission. Selection depends on trafficability of 
the beach and immediate area and on availability of 
suitable vehicles. In general, those vehicles with 
highest flotation have primary consideration. Light 
cargo trucks ( 2 ½ and 5-ton) with all-wheel drive 
are generally considered most suitable in the classic 
beach clearance operation where trafficability is 
poor, roads are primitive or nonexistent, and 
vi>hicles must traverse soft sands, dunes, and 
nn improved ari>as. However, as a beach area is 
improved and facilities, roads, and hardstands are 
provided-or if the original beach conditions are 
conductive to thi>ir operation-semitrailer units 
which offer a greater economy in vehicle and 
manpowi>r reqniremi>nts and greater potential in 
tonnage capabilitii>s should be phased into or used 
in bl'ach clearanci>. 

b. Port Clearance.Motor transport operations in 
support of the cli>arance of a port parallel the 
l'ondnct of ope;ations in beach clearance-vehicles 
arl' loaded at port, proceed to destination where 
thl'y ari> 11 n loadi>d. and then return to the port to 
rl'pl'at the l'ycle. Control over the port clearance 
motor transport opnation is l'xercised and 
maintainNl by tlw 1'stablishn1Pnt of one or more 

truck parks as discussed in beach clearance (para 6-
8 a(])). Normally the availability of improved 
roads in the vicinity of the port tend to facilitate the 
performance of motor transport operations; within 
the port proper, conditions may vary. 

( 1) If the port to be worked is intact when 
taken over or put into operation, clearance will be 
facilitated by the availability of berthing facilities 
and cargo handling equipment, permanent port 
facilities for administration, communications and 
control of the operation, and established roadways 
and traffic patterns within the port. A greater flow 
of cargo tonnage into and through the port can be 
anticipated over that experienced in a similar type 
beach clearance operation. The existing operational 
conditions may warrant the use of tractor­
semitrailer equipment rather than the smaller, less 
economical 2 ½- and 5-ton cargo trucks. 

(2) If a port has incurred dam age during 
hostilities or has undergone demolition by a with­
drawing hostile force, it can be expected that both 
the port tonnage capability will be impaired and the 
movement of vehicles within the port area will be 
hampered and restricted commensurate with the 
extent of dam age. Operational conditions may 
dictate the use of the smaller, more maneuverable 
2 ½- and 5-ton trucks over larger vehicles with 
greater capacity during the initial stages of the 
clearance operation. However, the transport 
planner and operator must consider rehabilitation 
and / or reconstruction measures which may be 
taken to increase the port capacity and to improve 
operating conditions. When operationally feasible, 
tractor-semitrailer vehicles should be phased into 
the motor transport operation to either supplement 
or replace the lighter straight trucks. In this 
connection, a line haul operation may be 
established in conjunction with the port clearance 
to permit the throughput movement of cargo as far 
forward as is feasible. 

c. Air Terminal Clearance. t. 
(I) The increasing use of air lines of com­

munication places emphasis on clearance of air 
terminals. Basically, air terminal clearance 
parallels the general pattern of port and beach 
clearance, with delivery of cargo into the terminal 
being made by air transport, and movements of 
cargo from the tnminal being primarily a motor 
transport mission. 

(2) Since the turnaround time of aircraft is of 
critical im portanci> and because of the vulnerability 
of aircraft to hostile action while on the ground and 
while landing or taking off. particularly in forward 
~trl'as, spel'd in nn loading the aircraft and in 
cll'aring the tnminal to provide for uninterrupted 
opl'rations is a prime factor. This requirement not 
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only demands that air terminal operations be well 
planned, coordinated, and supervised, but also 
usurps the practice of maximum use of motor 
vehicles Pngaged in terminal clearance. Capacity 
loads may be disregarded in the effort to ex­
peditiously unload cargo from the aircraft and to 
clear the terminal area, with the result that more 
vehicles than normal will be required to accomplish 
the clearance mission. This Iact must be recognized 
and considered by planners and operators. 

6-7. Truck Term in al / Trailer Transfer Point 
Operations 

Truck terminal / trailer transfer point operations 
are methods Pmployed to accomplish a motor 
transport task and involve establishing and 
opprating truck terminals and / or trailer transfer 
points in conjunction with line haul or relay 
op1•rations. This includes provisions for assembly 
and dispatch of motor transport equipment , 
maintf'nanc<' and servicing of equipment to include 
t>lf'ctrical facilities for refrigerated containers, and 
such other facilities as may be required. (For a 
rlf'tail1•d discussion of truck terminal and trailer 
transff'r point operations , see paras 8-8 and 8-9.) 

<,-8. Installation Support Operations 

a. Administrative Operations. Transportation 
truck and l'ar compani<'s may be given the mission 
of providing transportation for headquarters and 
installations that do not have sufficient trans­
portation to nwt>t tht>ir requirt>m ents. Tasks not 
includt>d in line or local hauls may be classed as 
adm inistrativP or utility opprations. These include 
mt•Ssf'ngt>r SPrvice. ration deliveries, casual 
mov,•ml'nt of 1wrsonnPI, support to local con­
struction al'tivitif's, and otlwr d1•mand s for motor 
transportation. Normally. administrative motor 
pools undN C'onirol of tlw appropriatP area or 
command transportation officn arf' t•stablished for 
such opNations and v1•hicl1•s an• dispatclwd on a 
mission basis. Howpvn. if transport rt>quirPmt•nts 
t'XCt't'd tlw motor pool <"apabiliti1•s, or if no ad­
ministrativP motor pool is t•stablislwd. vt>hicl,•s of 
the motor tran sport st>rvicP may ht> l'allt•d upon to 
mt•Pt support rf'quin·m I'll ts. 

b. lntradepot Operations. 
(II In a tht>atn of opt>rations, t•spPcially in th!' 

comm un ica tion s zonP (COMM Z I. tlwrt' is a gn• at 
clf'mancl for motor transportation in adm inistratio11 
and oppration of clPpots. HPcprirt•mPnts an' l'on­
stantly changing for local movl'mPnt of l'argo and 
for rewarc•housing of suppli1•s not 1w1•clt>d for im­
nwcliatP USP. In addition. major l'onstruction pfforts 
at these installations often rt>quirP truck support for 
units Pngagt>cl in construction . 

121 The ch•pot commancln is rt'sponsiblt> for 

properly employing vehicles in oper ations within 
the depot. Use of roving patrols of the motor 
transport service to ch eck truck operation s at 
various depots is a primary m ean s of assuring 
effective control and utilization of vehicles. 
Transportation mov em ents p ersonn el may assist 
depot personnel in planning vehicle utilization. In 
operations requiring consid erable tran sportation, a 
representative of the parent tran sportation unit 
may be detailed to control and supervise the use of 
vehicles. 

(3) In tradepot operation s n orm ally involve 
the frequent movement of small cargo loads to or 
between a number of internal des tinations. Because 
of this, and since th e operating area s and load and 
unload points within a depot may be limited- and 
congested, light trucks (2 ½ -ton , 5-ton) are 
generally considered to be more suitable for use in 
this type operation. However, each intradepot 
mission should be examined individually and the 
selection of the typ e vehicle to be employed in the 
operation should b e based upon th e operational 
characteristics of that particular miss ion. In many 
cases the use of semitrailer equipment in intrad epot 
operations is not only feasible but al so more 
prac tical and economical than the us e of th e smaller 
s traight trucks. 

c. lnterdepot (Depot-to-Depot) or Depot-to-Unit 
Operations. Th es e ope ration s invo Iv e the 
movement of supplies and equipm ent between field 
dPpots (or other similar support activities ) in the 
COMM Z and from COMMZ rear ar ea depots to 
dt>pots in th e COMMZ forward area and / or to 
gPnnal support and direct support activities in the 
fipld army. corps support brigade , and / or division 
arPas. These opPration s may. depending upon the 
rNJtrirPm Pnt for m ovemPnt and the location of the 
fa<"ilitiPs involved. be eitlwr short or long haul s . In 
th is 1·onnPC'tion. a sub stantial econom y of tran sport 
and timP is rPalized b y thP throughput movem ent of 
supplit•s dirertly from COMMZ r ear depots to 
support brigadP g<'nnal and direct support ac­
tidtit's and. whn<' fpa siblP. to di vision support 
1·ommands. SuC'h throughput mo\·em Pnt is nor­
mally a1·1·omplished through the Ps tablishm ent of 
an intt'rzonal motor tran sport r f' lay oppration. 
Wlwn tlw tran sport requirPmPnt is regular. and 
suffil'it>nt tonnag <' is inYolvPd. a mot or transport 
unit may ht' plaC't>d in clirt> ct support of a dPpot-to­
dt•pot tran s port mi ssion. Otllt'rwi st> tran sport 
n•q11irt•mt>nt s art> normally mt'l on a daily n ' hielP 
1·ommitmt•nt ba sis. 

<>-9. Tran,-ft·r Opt'ratio ns 

a. Transfrr 01wration s an• 1·or1<lu1·t t>d bv nwan s 
of transfpr point s whi1·h an• Pstahlisllt'd "llt'rt' 
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conditions require transfer of cargo from one 
transportation mode or conveyance to another. 
Motor tran spor t units, because of their mobility 
and flf'xibility, are most often employed to trans­
port cargo from the transfer point to destination 
which, in line with the concept of throughput of 
supplif's, should be as far forward as practicable. 
Tlwsf' units may have the additional responsibility 
of sf'tting up and operating the transfer points. 
Tlwy may be assisted by assigned or attached 
transportation terminal transfer companies or 
dE'tachments when trained personnel are required 
for unloading cargo from incoming carriers, 
operating temporary holding areas, and loading 
cargo for forward movement. The transfer point 
commander and the senior officer or non­
commissioned officer of the terminal transfer unit 
SE'IHt and plan the use of areas and facilities to 
E'XpNlite the continuous forward movement of 
cargo. The terminal transfer unit commander acts 
in the capacity of a special staff officer to the 
transfer point commander. Operations and 
rE'quin,d facilities for motor transport service at a 
transfer point are similar to those of a truck ter­
minal (paras 6-7 and 8-8). 

b. Transfer points may be established at 
raillwads, truckheads, pipeheads, airheads, or 
small inland waterway terminals. 

<,-] 0. Driveaway Operations 

a. Driveaway operations entail over-the-road 
movE'mt>nt of vehicles, other than the assigned task 
vehiclE's of the motor transport service, by operating 
personnE'l of the motor transport service. These 
opE'rations include such over-the-road movements 
as: driving pipeline and maintenance float stock 
vehiclE's coming into a theater from points of entry 
to E'itlwr gt>neral or direct support activities or 
directly to receiving units, driving such vehicles 
from one location to another during relocation of 
general and direct support activities within the 
theater , or driving such vehicles to point of exit 
from the theater for redeployment. 

h. Driveaway operations may range in scope 
from a one-time movement requiring driver support 
of truck company strength or less to an extended 
operation requiring support by one or more motor 
transport battalions; they may involve either local 
or line hauls. The method of carrying out a 
driveaway movement depends upon the distances 
involved and the duration and scope of the 
operation, and normally involves the standard 
practices of convoy organization and operations. 

c. When required, additional driver personnel 
may be provided from resources (subordinate 
unitsl available within the motor transport service 

or the motor transport organization responsible for 
the operation, or they may be obtained through the 
use of teams established in TOE 55-540. For 
driveaway operations, such teams are activated 
without authorized task vehicle equipment; teams 
used will be according to the type drivers (light, 
medium, heavy truck) required. 

d. To reduce driver requirements, semitrailers 
moved in a driveaway operation may be double­
stacked and smaller vehicles may be loaded onto 
larger vehicles (¼-ton on 2½-ton trucks). Towbars 
will be used or semi-trailers will be operated in 
tandem only when authorized by the headquarters 
directing the move. For a discussion on methods of 
double-stacking semi-trailers, see appendix C. 

6-11. Military Bus Operations 
Military bus operations are comparable to com­
mercial intercity and intracity bus operations. This 
service is instituted as required and authorized. 
Responsibility for military bus operations may be 
assigned to a transportation battalion or an in­
stallation transportation officer and will function 
under the supervision of the staff transportation 
officer of the area or command. TOE 55-540 
provides personnel and equipment (conventional 
military busesl for bus operation. This service, 
however, may be provided by using properly 
trained drivers operating trucks that have been 
converted into buses, modified trucks, or truck 
tractors with properly modified semitrailers. 
Modification generally consists of adding passenger 
ladders, installing seats, raising truck tarpaulin 
bows, and adding bows for semitrailer tarpaulins. 
The advantages of local bus operations are self­
evident. Very often it is more practical to use buses 
instead of trains, particularly when small groups of 
replacements are to be transported, or where the 
rail system itself is inadequate or subject to 
sabotage or enemy air attack. Ordinarily, a 
regularly scheduled line haul bus service is set up in 
a theater of operations when the situation is 
relatively stable. The decision to establish a line 
haul bus service may be the result of any one of 
several conditions-such as, the need to reduce the 
number of vehicles using a road net, or to make 
existing recreational facilities more readily 
available to the troops or to provide a rapid and 
direct means of transportation between major units 
and installations not engaged in high priority 
operations. When planning to establish a bus 
operation, the following factors must be con­
sidered: driver selection and training, scheduling 
and routing, passengers and cargo, and operating 
procedures. 

a. Prospective bus drivers should be carefully 
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screened to determine their aptitude for bus 
driving. This screening should include an analysis 
of attitude toward bus driving, soldierly ap­
pearance, ability to learn, and overall driving 
experience including knowledge of traffic laws and 
regulations, types of vehicles previously operated, 
and driving and safety record. 

b. Before personnel are licensed as bus drivers, 
they must be thoroughly trained in all phases of bus 
operation. This training includes-

(1) Purpose and organization of the particular 
bus operation in which they will be engaged. 

(2) Documentation including the collecting 
and recording of tickets, handling of baggage and 
mail, and the preparing and forwarding of 
necessary reports. 

(3) Mechanical operation of vehicle and its 
components, driving techniques and skiHs, cour­
tesy, and knowledge and use of vehicle safety 
devices. 

(4) Driving practice-to increase the driver's 
confidence and his knowledge of the capabilities of 
the vehicle. 

(5) Practice runs with a licensed operator over 
the actual route, including regular stops with 
emphasis on adherence to schedules and 
preparation and maintenance of accurate records 
and documentation. 

c. Final schedules and routes should be deter­
mined only after a thorough reconnaissance of all 
possible routes, and after several tests runs over the 
selected route have been made. When planning a 
schedule, allowances must he made for varied 
weather and road conditions and anticipated 
traffic. It must he kept in mind that the bus service 
exists for the convenience of the user; this will 
directly affect the selection of stops and ac­
cessibility of rest and meal halts. The route selected 
must provide the desired service; therefore, it will 
not necessarily he the shortest and fastest route. 
Weather or road conditions may necessitate the 
selection of alternate routes. 

d. Information regarding either the establish­
ment of a bus service, or changes to an existing bus 
service must he released to all units concerned well 
in advance of actual operations. This information 
will include routes, schedules, terminal locations, 
passenger and cargo procedures, priorities, and 
required travel authorization. 

e. Personnel traveling on military buses will be 
limited to those authorized by current directives 
and priorities as established by the command 
responsible for the operation. Authority to use the 
bus service should be substantiated by appropriate 
tickPts, travel orders. or identification. 
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f. Buses em ployed in a military bus service are 
not necessarily limited to the transport of 
passengers only, they may also be employed to 
provide a limited transport capability for small, 
high-priority cargo items of less-than-truckload 
(LTL) lots. When a combined passenger-express 
cargo bus service is established, the buses em ployed 
in that service are modified for cargo transport by 
removing several rear seats to provide a cargo area. 
A partition or screen is constructed between the 
cargo compartment and passenger area to not only 
provide for cargo security hut also to protect 
passengers from loose or shifting cargo items. When 
such an express cargo service is provided, it is the 
responsibility of the consignor to deliver packages 
to a designated pickup point, and for the consignee 
to pick up those packages at a designated delivery 
point. These pickup and delivery points normally 
coincide with passenger load and unload points 
established along the bus route. 

g. Passengers are responsible for their own 
military customs clearance, if such clearance is 
required, and for the security of their own ac­
companied baggage. Other baggage, mail, express 
packages, and general cargo must he documented 
m accordance with current directives. Cargo 
security and customs clearance are the respon­
sibility of the operating unit, but documentation 
must he provided by the shipper. Explosives or 
flammable materials are not suitable cargo to he 
transported by bus. 

h. Tickets, orders, or shipping documents must 
be retained by the driver and turned in to he used as 
a basis for analysis of operations and for planning 
future commitments. In the event formal travel 
authorization is not required, the driver must keep 
a summary of passenger travel. 

<>-] 2. Combat Support Operations 

Motor transport units may be employed in direct 
support of tactical operations. Armies, corps, or 
divisions may use organic or attached motor 
transport as a pooled service to be allocated where 
and when neP<led to meet the current situation. 
Motor transport missions in combat support in­
cludP, but arP not limited to, transporting supplit•s 
and equipment to combat units, moving troops to 
attack or counterattack positions, and providing 
essential mobility for hpadquarters, for nonmohilP 
PquipnH•nt. and for supplies. Combat support 
motor transport units should he equipped with task 
vPhiclPS having mobility comparable to tactical 
v<'hiclps of the supportPd unit. 

<>-I:{. Combat Scrvict' Support Operations 

Most of tlw missions assigned to transportation 
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motor transport units under current concepts are in 
combat service support operations that is, in the 
provision of logistic support-in the form of 
transportation-to the operating forces. One form 
of this support, the transportation interzonal 
service, is organized to serve the theater as a whole, 
providing necessary flexibility, diversion, con­
centration, and allocation of transportation to 
rapidly reflect changes in the strategic and tactical 
situation. This organization contributes to 
economical operation through centralized control. 
The transportation interzonal service retains 
operational control of its operating motor transport 
units to their most forward point of delivery. Other 
forms of combat service support, which the motor 
transport service and its units may provide on a 
mission basis, encompass any and all of the classes 
of operations and the service support tasks 
delineated in paragraph 6-3. 

6-14. Container Operations 

a. A container operation is not a motor transport 
operation such as a long or short haul; rather it is 
the movement by motor transport of containers, as 
vehicle cargo loads, in any of the types of transport 
operations which may be assigned as a motor 
transport mission. For a detailed discussion of 
transportation container operations see FM 55-70 
( to be published). 

b. Containers are specially designed cargo 
carriers (the large style container being essentially 
the same as the cargo body of a semitrailer that has 
been detached from its chassis and wheels) which 
permit the packaging of small and/ or loose cargo 
Items into a single unit to facilitate handling. Their 
introduction into the logistic system adds a new 
dimE>nsion to the movements requirements imposed 
on motor transport units-the capability to 
routinely transport containers of the size and 
,Hight of those currently employed in, or con­
trm plated for ust> in, the military logistic system. 

c. Tiu• use of containers offers a secure and 11afe 
mt•ans wlwrE>by cargo may be loaded (stuffed I into 
u container at a supply source Uor example. 
continrntal UnitE>d States fCONUSI depot. 
<·om mun icut ions 1.onf' storage point. field army 
supply pointl and thf'n moved in that container 
through thf' transportation system to the consignee. 
Slnef' th" eon taint>r. wht>n rt>ad it'd for movemf'n t. is 
Sf'ltlf'd at souref' and tllf're is no requiremc•nt for 
01wning it or rt>handling tlw cargo shipmf'nt until 
its df'lh·f'ry at dt•stination. cargo Sf'cnrity is 
t>nhnn1•Nl and l'argo l'an lw 1•xp1•t:l1•d to lw rt•c1•iv1•d 
intal'I and in iwrvict>ablt• condition. 

d. Military-type 1·ontainns vary in siu and 
t'nrryinl,.( 1·npal'ity: howt•v1•r. tlw 1:urrt•nt typ1•s with 

which the motor transport operator is more likely to 
be concerned include-

( 1) Cargo transporter (container express 
(CONEX)). This container comes in two sizes: 

(a) The type I CONEX is 4 feet 3 inches 
(1.3 meters) long, 6 feet 3 inches ( 1.9 meters) wide, 
and 6 feet 10½ inches (2.1 meters) high. It is 
designed for high density cargo loads and has a 
9,000-pound cargo capacity, with a maximum 
gross weight of 10,050 pounds. 

(b) The type II CON EX is 8 feet 6 inches 
(2.6 meters) long, 6 feet 3 inches (1.9 meters) wide, 
and 6 feet 10½ inches (2.1 meters) high. It is 
designed for lower density cargo loads and has a 
9,000-pound cargo capacity, with a maximum 
gross weight of l 0,500 pounds. 

12) MILVAN (military-owned demountable 
container). This container is a military-owned or 
leased container conforming to United States and 
international standards, operated in a centrally 
controlled fleet for movement of military cargo. It is 
20 feet (6.1 meters long, 8 feet (2.45 meters) wide, 
and 8 feet (2.45 meters) high. There are two types 
of M ILV AN 'sin the current inventory. One is a dry 
cargo version with a tare weight of 4,700 pounds. 
The second version has a mechanical bracing 
system designed primarily for the transport of 
munitions and has a tare weight of 5,785 pounds. 
Normal cargo capacity of these vans is 35,000 
pounds and 34,000 pounds, respectively. However, 
other limits are imposed whf'n different <,'Om• 
binations of single axle, tandem axle, and fifth 
whPPI !wights are considered. Refer to trans­
portubility munuuls for detailed informution. 

e. Commercial containers muy be integrated 
into, or be encountered in, the logistic system. 
'l'he11e containrrs are g1merally 8 fo11t (2.45 mettlrsl 
widr and 8-8½ foflt (2.4:'i-2.6 nrnt1!rs) high and 
comf' in u numbf'r of lengths-6•2 / ;3 feet (2 
nwtn11t. IO ft•l't (3 n11•t11rsl, 20 foet (6.1 nrntllrs), 24 
fN?t I7.:3 nwtNst, 27 fotil (8.2 n11•t1•r1-d, 3:; ft•N ( I 0.6 
nwtt"rr,il, and 10 ff'f'l ( 12.2 nrntersl, Gross Wt'ights 
of th1•11t• t·ontuin1•r11 rnn~•i from I ."'i,000 pounds for 
tlw sn11ill1•r,it 1·011tnin1•r up to 67,000 pounds for thf' 
largf'!st units. In addition to the conventional van, 
or box-typf' containt>r, there are also open-top, tank. 
side-loading, rf'frignator, and other specialized 
typf'S, 

f. Df'pf'nding oil tht>ir size (primarily l<'ngth I and 
l,.(ross I load NI I wt>ight. Itare wf'ights of containers 
n1rv sint·t• 1·011stru1'1ions may lw of slf'f'I. aluminum. 
or r'il,Nl,.(lass n•infon·t>d plywood I l'ontainns may bt> 
transport<•cl t>itlwr oil 1·onv1•ntional straight trucks. 
on sp1•1·ial 1·ommnl'ial-typt> l'h"""is (which ar<' 
hasil'ally st>mitrailt>r franws maclt> to ,H'Ct>pt con­
tairwrsl, or on 1·011n•ntional military s1•mitrailt•rs of 
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a type capable of accommodating the size and gross 
weight of the container. In the latter instance, 
securing the container to the semitrailer may 
present a problem since conventional military 
spm itrailers are not currently equipped with locking 
or holding devices for securing the container in 
plac<' on the semitrailer bed. Wrap-around chain or 
cabl<' devices, or banding devices, may be required 
to m<'et this need. 

g. The movement of containers in either short or 
long hauls offers no radical departure from the 
movf'mf'nt of other cargo items being transported in 
similar operations except for the need to consider 
tlw availability of cranes or other devices capable of 
lifting the containns at origin and destination. 

(I) Containers transported by straight trucks 
arf' handled as any other cargo, with pickup, 
movpn11'nt, and delivery being made in consonance 
with the type haul to which motor transport is 
committed. 

( 2) Containers transported by semitrailer or 
spf'<·ial container chassis are handled in the same 
mannn as l'argo being moved by conventional 
military S!'mitrail!'rs Pngaged in Pither short hauls 
or 111 a long haul involving trailer transfer 
op1•rations. 

h. Utili1,ation and !'ontrol of containers moving 
through tlw motor transport systt•m is of prime 
importance. Th<' pickup. delivt>ry. and return of 
containNs must be ,1<·<·omplislwd without delay to 
1wrmit alleontairwrs in tlw systt>m to bt> used to the 
maximum 1•xt1•nt possibl1•. This will n•quir<' that a 
prompt and IH'<·urntt' rt>porting systt•m be initiated 
and rigidly t'ltfon·ed so that tlw location of all 
<'ontninprs in tlw sp1t1•m is known nt nil tinws. 
Sup1•rvisory 1wrson1wl lllU!'ll insur1• thnt using 
ll!(t'll<'it•R provicJ,, 1•x1wditious londing nnd unlonding 
of cont11i1wr 1·11rgo • to ins11r1• ngninl'lt llllllt'l't'SlHlry 
d1•l11y whi11• in th1•ir hnnds. nnd thnt nil p1•rSt1n1wl 
1•onc1•rnNI ndllt'rt• to th1•11tt•r nnd . ltwnl poli<•it•s 
go\'l'rnitt!( tht• hnndling nnd w11• of 1•ont11i1wrs in tlw 
logistic systt•m (FM :,il-101. This 1•ontrol nnd 
11tili1.11tion poli<'y is 1•cp111lly nppli1•11bl1• to 1•0111ttinN 
ch1H1!!i!! Pmplop•d in 11 1·ontni1wr opt'rntion.... 

i. Locnl 1,tround rult•s and 1·ontrnt'lual st'rdt•e 
agr1•1•ml'nts will !!OVt'rn tinw limitations impost'd on 
loading nnd unloading activiti1•s for <'omm1•rdal 
containPrs hl'forP d1•murragP <'Ost starts. Using 
agPncif's will makt• 1•vt>ry dfort to abid1• by tlws1• 
limitations and control cargo load and unload 
procPdurPs to mPPt such rt'stri<'tions: motor 
transport opNating rwrsonrwl will. in tlw 1·ours1• of 
observing and chPcking motor transport 
operational arPas, also notl' wlll'tllt'r ,·ontairwr 
cargo load and unload proc1•durt•s arl' <'ondu1·t1•d in 
a1:conlanct• with l'Stahlislwd procl'dllrl's. Violations 
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noted will be brought to the attention of both the 
using agency and the proper motor transport 
command and supervisory unit. 

(11 Cargo load and unload times will apply to 
all military type containers and chassis to assure 
expeditious turnaround and efficient utilization of 
equipment. 

(21 Where facilities and equipment permit, 
containers may be offloaded from chassis onto the 
ground for cargo load or unload to permit con• 
tinuous use of container chassis in other operations. 

(31 Some containers may be transported on 
convent ional military cargo semitrailers rather than 
on container chassis; operating policies discussed 
herein are applicable to containers transported on 
such semitrailers as well as to those transported on 
container chassis. 

(41 In the event that specific containers are 
d esignated by proper authority for storage purposes 
or for other facilities use by the consignee, they will, 
upon receipt at destination, be immediately 
removed from the transporting chassis / semitrailer 
and that chassis / semitrailer will be returned to 
transportation use. 

j. In operations where it may be expected that 
containers will be lifted from or placed onto either 
chassis or other transporting vehicles, planners and 
operators will insure that proper and sufficient 
handling equipment is available to accomplish such 
actions. 

k. A container inspection program must be 
t>stablished. Container inspections made at the time 
of pickup and delivery. and at the time of any 
intNnwdiat<' exchangf's, will aid in determining 
linbility for l'Ontainer damage or cargo damage 
nn<l / or loss which may be sustained while the 
1·011 tn itwrH nrf' in thf' hands of. nnd are the 
r1•Hpo111dhility of, tlw motor transport service (FM 
.;,;.;\ 11. lns1wl'tion form11 should be required and 
mny lw pr1•1rnr1•d nnd rt>producPd locally. Tlwy 
11h1111l<I Ill' nH d1•t11il1•d 1111 tlw Hituation warrants. and 
11h11uld 1·11nform to II formnt pr1•1wribt>d by thf' motor 
lrnllHJlllrt i-H•r\'i1•1•, 

<>-1 :'l. H1•tur11 Loa1l!! ( H1•trogrnd1• LondHI 

,,. :\ rl'lurn lond is tlw mo,·em1•nt of cargo 
and or 1•quipn11•nt from front to rear. or against 
tlw normal flow of suppli1•s. t In the parlance of 
motor tran,;port. rt>turn loads art' synonomous with 
rt>trol-{radt' loads. I Ht>turn loads. wlwn considt>rt•<l 
in thl' broad ,;pns1• of a rl'lro!!r.Hl1• movl'. indudl' not 
onl) 1110,1•1111•nts within a tllt'atl'r of 01wrations but 
also tho,;I' from a tllt'atn of 01wrations to CON US. 

I,. Thi' mm·1•1111•nt of rl'turn load,; i,; not a typ1• of 
motor tran,;port 01wration: ratllt'r it is a 1111•,ms by 
whil'h tlw t>ffil'il'll<'Y of an 01wration. and tilt' motor 
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trun sport snvice, may be increased. It is the use of 
vehicl<'s, which might otherwise be returning to an 
operutional basr without a load after completing a 
lo~ii;tic mission, to carry as a return load 
(rntrogradr load) cargo such as items for repair 
1md / or salvage, captured enemy equipment, 
t•mpty CON EXt•s and / or other accountable 
containns, or any other cargo destined for 
movem rnt out of the forward areas. Return loads 
offer a fuller use of the motor transport capability 
through the increase of tonnage hauled and ton­
milt•s accomplished in operations by providing such 
roturn loads for vehicles employed in forwar_d 
moving logistic support operations. Further, they 
11l1m have a definite impact on reducing the total 
num brr of vrhicles required to support a military 
mission. 

c. Although the classic return load operation 
visunlizrs vehicles picking up return loads at the 
d<'stination of forward moving cargo and then 
movin¥ under load back to an unloading area in the 
vicinity of their home station, all return load 
oprrations are not conducted in this manner. It 
may hr that after unloading, vehicles will be 
rrquirrd to report to a different loading site either 
in thr vicinity of, or possible well removed from 
thrir unloading point to pick up return loads or 
rvrn pick up return loads somewhere along their 
rrturn routr. ThE>sr return loads may be destined 
for movement ovrr the entire return trip, or only for 
drlivny to other internwdiate points along the 
rrturn route. In any event, a return load mission, 
whrthrr it be for the full return trip or for only a 
segmrnt thereof, offers increased operational ef­
ficiency and should be a consideration in the 

planning and conduct of all operations. However, it 
must be assured that the circumstances surroun­
ding a return load operation will not conflict with 
the accomplishment of the primary mission of the 
vehicles involved. If undue delays may be ex­
perienced due to either the requi rem en t for vehicles 
to travel to a different location to pick up a return 
load, or to a delay in loading procedures, the ad­
vantages and disadvantages of the return load 
operation over the return of vehicles unloaded must 
be considered and, based on the findings and on­
the-ground judgment, a decision made. For • 
exam pie-if in a given operation, the scheduling of 
vehicles and movement of tonnages were so closely 
regulated that any undue delays in vehicle turn­
around would seriously affect that operation, it 
could be more practical to disregard return loads 
and maintain operating schedules to assure the 
for~ard movement of tonnages rather than to 
disrupt movement schedules by delaying vehicles in 
order to pick up return loads. 

d. All requirements for movement of retrograde 
cargo should be coordinated through the servicing 
installation transportation officer / motor trans­
portation officer channels to assure maximum 
utilization of line haul assets. 

e. In line with return loads and retrograde 
movements, commanders concerned with 
movement of cargo from a theater of operations to 
CON US must be familiar with and insure that US 
Department of Agriculture quarantine inspections 
arr complied with in accordance with Joint 
Rrgulation AR 40-20, Navy General Order No. 20, 
Air Force Regulation 161-4, and TM's of the 750-
series (II(> through 204). 

.. 
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CHAPTER 7 

MOTOR TRANSPORT OPERATIONAL ENVIRONMENT 

Section I. GENERAL 

• 
7-1. Characteristics 

The operational environment of mobile ground 
warfare is a combination of existing highway 
facilities, terrain, climate or weather, and enemy 
actions. Adverse operational environments are 
those in which one or more of the elements of this 
combination constitute a major problem in tactical 
maneuver or logistic support. The problem may be 
caused by lack of roads and bridges capable of 
carrying normal military loads m sustained 
operations, by terrain that limits vehicular 
movement or weather that inhibits movement, or 
by direct or indirect influence or enemy action. The 
timely and accurate evaluation of the operational 
environment in relation to available transport 
vehicles is a major factor in the success of any 

military operation. Operational environment must 
be considered not only in the planning of tactical 
movement and logistic support and in the selection 
of vehicle equipment to be used but also in the 
planning and conduct of individual and unit 
training. 

7-2. Common Planning Factors 

Since the possible combinations of operational 
environment are extremely varied, and may be 
either general or local in nature, detailed 
descriptions of specific environments and solutions 
for the problems they impose upon motor transport 
activities are beyond the scope of this text. 
However, general discussions in paragraphs 7-3 
through 7-1 4 are offered as aids to personnel at all 
echelons in analyzing and meeting these problems. 

Section II. HIGHWAY ROAD NET 

7-3. General 

In the determination of requirements for motor 
transport to support military operations in any 
given area, the amount, type , and condition of 
existing highway facilities in that area must be 
considered. An improved highway system with 
adequate surfaces and bridges will facilitate the 
movement of troops, equipment, and supplies as 
long as ~he system remains intact. Preliminary 
planning may be performed using civi lian road 
maps ofrthe area which .offer general alinement, 
comparative surfacing. and some information on 
bridges ,and tunnels. This, however, must be 
supplemented by detailed information from other 
sources if operations are to be sustained. 
Topographic maps, air photographs, ground 
reconnaissance. reports of travelers or inhabitants, 
and construc tion plans of highways and bridges 
serve as· sources for further information. 

7 -4. Highway Characteristics 

Although the term "highway" is normally 
associated with an improved, hard-surfaced road, 
military plans must consider roads of any class as 
highways-or possible highways. Highway 

characteristics include all elements of design and 
constructi-on which influence vehicular travel. 
These include-

"· Width of Road. This characteristic deter­
mines the size of vehicles and number of lanes of 
traffi c that may be accommodated. 

b. Type of Road. Based upon such data as road 
surface materiel, type of construction, alinement, 
grades, and other features, roads and / or routes 
are classified according to their ability to withstand 
weather effects. The type classifications which are 
determined by the worst section of the road or route 
are: type X-all-weather; type Y-all-weather 
(limited traffic due to weatherl; and type Z-fair­
weather . 

c. Military Load Classification. This is a load 
capacity rating system which considers the effect of 
a vehicle's weight and type upon roads and bridges. 
Road classification is normally based on the lowest 
bridg<' m ii itary load classification n um her for the 
particular road or route under consideration. For a 
d!'tailed discussion of military load classification, 
S!'e FM 5-36. 

d. Obstructions. Obstructions are natural or 
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artificial features, either permanent or tern porary, 
• which result in a slowdown or stoppage of 
movement over a given section of a road. They . 
include reductions in overhead clearance or road 
width caused by tunnels, bridges, or overhead 
wires; overhanging or encroaching buildings; 
watercourses where the means of crossing­
bridges, fords, or ferries-have less capacity than 
the road; steep grades and sharp curves that 
materially reduce the speed of traffic; and 
blockages resulting from snow or flooding. The last 
are special conditions and are considered when 
resultant blockage is regular, recurrent, and 
serious. 

7-5. Highway Evaluation 

Highway evaulation at any level in an active theater 
is more than a review of the road network, surface 
treatments, and bridge capacities. The current 
existence of adequate highway facilities is no 
guarantee of a sustained favorable operational 
environment. Weather and both friendly and 
enemy activity, in com bi nation with terrain and 
highway characteristics, may cause sudden 
changes. Highway evaluation must therefore in­
clude a consideration of all factors-climate, 
terrain, combat conditions, and highway • 
characteristics-in making an overall evaluation of 
roads and / or road nets over which motor trans­
port operations are to be conducted. 

Section Ill. CLIMATE AND TERRAIN 

7-6. General 

The influence of climate and terrain on motor 
movement increases in direct proportion to the 
requirements for off-road or cross-country 
operations. Although some effects of climate on 
motor operations may be considered separately, 
consideration of this factor normally will be a part 
of terrain evaluation. Terrain evaluation is the 
study of landforms, soils, climate, and vegetation in 
relation to the employment of military units and 
equipment in a given situation. The ability to move 
vehicles and equipment without interruption and 
with minimum exposure to observation and direct 
fire depends largely upon the skillful use of terrain. 
Skillful use of the terrain, in turn, depends on 
prom pt and realistic terrain evaluation by per­
sonnel at all levels from the driver to the com· 
mander. 

7-7. Climate and Weather 

Climate is the condition produced by the factors of 
temperature, humidity, precipitation, wind, and 
light in a given area over an extended period. 
Wt'ather is the local, day-to-day condition of the 
atmosphere. Long range plans for a theater of 
operations are concerned with climate; local daily 
opprations are concerned with weather. 

a. Extremes of climate influence motor 
opt>rations by effects on personnel and equipment. 

111 Cold climates reduce the efficiency of 
pprsonnel with the requirement for bulky clothing 
that limits movement in the performance of 
maintt'nance and operational duties. 

121 Hot. humid climates affect personnel in 
tlw rt>duction of t'nt'rgy and pfficiency through 
physical discomfort and in the increase of bacterial 
clisN1se and problt>ms of sanitation. 

b. Extremes of temperature affect both the 
maintenance and the operation of motor vehicles. 

( 1} Low temperatures require protection of 
cooling systems to prevent freezing, fuel additives 
to prevent the formation of ice in fuel lines, and 
modification or protection to facilitate vehicle 
starting. Tire life may be reduced by continued 
exposure to low temperatures. Metals may become 
brittle and break under comparatively light shock. 
Battery efficiency is greatly lowered, and care must 
be taken to prevent their freezing and cracking. 

( 2 l Where severe freezing occurs, extensive 
road maintenance may be required after each thaw, 
particularly in early spring. 

(3} Extremely high temperatures complicate 
problems of engine cooling, and breakdowns from 
overheating are common. Heat combined with high 
humidity reduces the life expectancy of all 
equipment and adds to the problems of main­
tenance, repair, and replacement. Rust and 
corrosion of metals is accelerated. Mildew and rot 
rapidly attack unprotected cloth and leather 
products. 

7-8. Tnrain 

Terrain is the combination of landforms, 
vegetation, soils, and drainage. The results of this 
com bi nation art' broadly classified as mountains, 
badlands. hills. and plains. 

a. Mountains prt'St'nt major all·wt'ather ob­
stacles to military motor opnations-steep grades. 
sharp curvt's, dt>filt>s. and distinct compartments. 

b. Radlands art' charactPrizt>d by a topography 
of pinnal'lt's, stt'PP buttPs, and sharply nodt>d 
ravines or l'anyons. Although Plt>vations of 
badlands an• lt•ss than thosP of mountains. offroad 
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operation of motor vehicles is extremely difficult if 
not impossible. 

c. Hills may be considered as normal terrain in 
many sections of the world, particularly in the 
developed areas. Lower elevations, less steep 
grades, better alinement of roads and highways, 
and more moderate drainage reduce the difficulties 
of motor movement in hilly areas, both onroad and 
offroad. The variety of elevation and presence of 
normally trafficable soils offers a choice of offroad 
routes to give more flexibility in planning. 

d. Plains, covering the greater part of the land 
surface of the world, offer few obstacles to military 
motor movement under average conditions. 

7-9. Terrain Evaluation 
Terrain evaluation relates all factors of the 
operational environment to the capabilities and 
limitations of the task equipment. In all military 
motor transport operations, terrain evaluation 
should be habitual. In active theaters , evaluations 
should be made for both on- and off-road operation. 
The source of information, the techniques, and the 
results of terrain evaluation vary with the echelon 
of interest. 

a. For long range planning at higher: staff levels, 
sources of . information include meteorological 
records, climatology texts, topographic maps, soil 
maps, geologic maps, air photos, reports of 
travelers, interviews with former residents, and 
interrogation of prisoners. Techniques are based on 
comparative studies of a large area. The results of 
high-level terrain studies are broad in scope, 
general in nature, and are intended to give guidance 
for the duration of a major operation. 

b. On the other hand, terrain evaluation at unit 
level is made to select the most suitale route or 
technique of operation to solve a specific local 
problem-to accomplish the m1ss1on most ef­
fectively under the circumstances. It is based upon 
information gained from observation and ground 
reconnaissance, aided and extended by maps, 
photos, and local intelligence. This information is 
weighed against known capabilities and limitations 
of the vehicle and the training or personal ex­
perience of the driver. Weather, rather than 
climate, is considered the most important variable. 
Even in a well developed area with a good road net , 
a driver may be required to make an offroad detour 
to bypass a roadblock or section of damaged high­
way. The habit of constant terrain evaluation 
enables him to make a quick decision and prompt 
selection of the most practical route. 

7-10. Combined Effects 
Adverse conditions for motor vehicle operation and 
military motor movement are usually caused by 
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combinations of terrain, climate, and weather. The 
effects of climate on terrain include the amount and 
character of vegetation, the amount and frequency 
of precipitation, the average moisture content of 
soils, and the size and type of water obstacles. 
Weather conditions may reduce highway speeds, 
increase congestion, and be a major cause of ac­
cidents. Fog, rain, snow, ice, and high winds 
restrict movement on highways as well as cross 
country. In planning offroad movement and 
movement on unimproved roads and trails, the type 
and character of soils must be considered in con­
junction with climate and weather. Vegetation may 
serve as an indicator of soil type and trafficability. 
It may also constitute an obstacle to movement 
even though it provides cover and concealment. 
Soils are complex combinations of disintegrated 
rock in the form of sand or clay and disintegrated 
organic material (humus). Their capacity to carry 
traffic depends upon structure and the effect of 
moisture. Generalizations as to conditions and 
resultant trafficability must be tempered by ex­
perience in making evaluations. The following 
briefly outlines major soil characteristics and the 
effects of climate and weather. Snow characteristics 
ar·e included since the effects of snow on motor 
movement are considered in the same manner as 
soil effects. 

a. Mud. Normal topsoils are a mixture of 
decomposed vegetation, clay, silt, or sand. Clay and 
silt are the basic ingredients of mud; all soils 
co ntaining these substances in appreciable amounts 
will become soft and pliable whl n wet. Then the 
kneading action created by the movement of tracks 
or wheels will churn this soft, wet soil into mud. 
Silty so il, when dry , tends to become loose and 
dusty. Clayey soil. however, tends to dry hard and 
firm. becoming in extend ed hot, dry seasons almost 
as hard as a prepared paving surface. A sudden 
shower, while not generally affecting loose, dusty, 
silty soil, may cause the surface of dry clay to 
becom e ..greasy" and affect its trafficability and 
traction. 

b. Sand. Sand is loose granular material 
resulting from th e disintegration of rocks. Fine 
sa nds give excellent support and traction when 
firmly compacted and dampened. Coarse sands dry 
rapidly. do not compact readily, and may usually 
be classed as an obstacle to motor movement. 

c. Snow. Although snow may be treated in the 
samP manner as so il in terrain evaluation, the 
pffpcts of snow are more difficult to predict since no 
othPr traffic surface is as variable in structure or as 
sPnsitive to temperature change. Snow conditions 
arc more important in determining trafficability 
than snow depth because comparatively minor 
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changes in temperature or sunlight may have major vehicle operation very difficult, if not impossible. 
influence on vehicle movement. The trafficability of The traction afforded by snow depends to a great 
snow is judged by its strength, traction, and extent upon temperature. Under conditions of 
resistance. Strength and resistance are determined extreme cold, snow offers about the same traction 
primarily by structure. A light new-fallen snow up as dry soil. Near or slightly above freezing tem­
to 20 inches in depth offers no serious obstacle to peratures, however, drastically reduce traction on 
the average military vehicle, while an 8-inch fall of hard packed snow surfaces. 
grainy, sand-like "sugar snow" will make wheeled 

Section IV. COMBAT COND ITIONS 
• 

7-11. General ( 1) As affecting motor transport, fires of 

The influence of combat conditions must be destruction would be normally limited to easily 
considered in planning and executing motor identified fixed targets such as bridges, tunnels, and 
transport operations in an active theater of buildings used as headquarters or terminal 
operations. The degree of mobility demanded by facilities. 
concepts of modern conventional and un­ ( 2) Neutralization fires may be used to reduce 
conventional warfare has increased the importance or deny movement in a particular area and may be 
of this £actor in the communications zone as well as em ployed effectively against offroad motor trans­

in the combat zone. The activities of a determined port operations in rough terrain to deny the use of 

enemy may seriously restrict or prohibit the use of covered or concealed routes. High explosives, 

some highways. Adequate security measures, smokes, and illuminants may be used in this role as 

timely and accurate intelligence, and coun­ appropriate. 

termeasures by friendly combat forces will reduce (3) Harassing fires would norm ally be used 

the e££ects of these enemy activities. However, against motor transport only in highway 

motor transport planning and operating personnel operations. Intermittent fires on lines of com­

must consider, and exploit when necessary, the munication at defiles, crossroads, or other critical 

offroad capabilities of motor transport units. points will effectively reduce the efficiency of high­

Further, the designation and use of alternate roads way motor transport with a minimum expenditure 

or routes to bypass critical areas along a well of ammunition. 
(4) Interdiction fires, of less intensity thantravelled way must be considered. 

either destruction or neutralization fires, are used to
7-12. Direct Combat Interference deny the use of established routes intermittently or 

a. Direct interference by combat troops becomes for specific periods. 
more possible as the battlefield becomes more fluid. c. The effects of long range artillery on motor 
The dispersion required as passive defense against transport are to impede movement of vehicles over 
the threat of nuclear weapons has developed a supply routes, to disrupt operating schedules, to 
pattern of coordinated operations of mobile, self­ deny the use of roads, and to increase the 
contained forces to replace the continuous line of requirement for offroad operation. The use of 
mutually supporting combat units. This dispersion rockets or guided missiles is similar to that of long
is also reflected in the size and location of service range artillery but, due to lower availability and 
and support installations in rear areas. The £luid increased complexity of firing techniques, rockets 
battlefield and the dispersion of supply installations and missiles would probably be em ployed less 
increase both the requirement for motor transport against motor transport operations. 
support and the threat of infiltration, airborne d. Where friendly air cover is either absent or 
attack, and deep penetration. Main supply routes, inadequate, aerial bombardment or strafing may 
as well as installations, may be included as ob­ offer a serious threat to both highway and offroad 
jectives for enemy combat units operating in rear motor transport operations. Attach aircraft are well 
areas. suited for em ploym en t against targets of op­

b. Long range weapons, to include missiles and portunity-and loaded supply vehicles offer 
airborne weapons, also pose a threat to motor lucrative targets with little means of defense. 
transport operations. These long range weapons 

7-l :-J. Indirect Combat Interferencemay be used for destruction, neutralization, 
harassment, or interdiction. The indirect effects of combat are evidenced by 

7-4 



roads pock-marked by shell craters and worn by 
heavy military traffic; by temporary bridges and 
hastily constructed •detours and bypasses; and by 
offroad routes established to bypass debris, 
blowdown, and uncleared mines. Requirements for 
emergency construction and repair may place a 
burden on engineer units beyond their immediate 
capabilities. Motor transport operations will 
consequently be slowed, and heavy demands will be 
made on vehicles and personnel to keep supplies 
and materiel moving. 

• 7-14. Unconventional Warfare Activities 

a. The conduct of counterinsurgency operations 
in underdeveloped areas poses additional problems 
in planning and conducting motor transport 
operations. Motor transport movements over long 
and / or unsecured lines of communication offer 
lucrative targets for hostile attack. Tactics em­
ployed may include destruction, interdiction, 
harassment, and every conceivable combination of 
these. Strikes will be made wherever and whenever 
the opportunity is presented with the dual objective 
of interrupting the flow of supplies to combat units 
and of immobilizing large numbers of combat 
troops. 

b. Unconventional warfare tactics are ideally 
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suited to operations in jungles, in heavily wooded 
areas, or in mountainous terrain where transport 

1 movement is limited to particular routes, offroad 
operations are greatly restricted, and cover and 
concealment are offered the attacking force. The 
variety of techniques em ployed will be limited only 
by training, equipment, and ingenuity of the at­
tacking forces. Barriers, reinforced by mines and 
boobytraps, may be used along with troops in 
ambushes or may be used alone without l)rotection 
as sources of annoyance and delay. Normally, 
hostiles avoid well known or stereotyped tactics to 
gain surprise and maximum effect from their 
limited resources of manpower and materiel. 

c. Clandestine (hidden) activities conducted in 
counterinsurgency operations, when coordinated 
with overt (open) hostile operations, can seriously 
complicate transport problems. Clandestine actions 
may be confined to critical points in the line of 
communication. Sabotage of vehicles and facilities 
at terminals or servicing areas may vary in degree 
from acts of harassment to total destruction. Motor 
transport personnel at all echelons must therefore 
be constantly alert to the conditions that invite 
sabotage, must maintain a tight security, and must 
be as self-sufficient as possible in providing their 
own security. 
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CHAPTER 8 

TRANSPORTATION INTERZONAL MOTOR TRANSPORT SERVICE 

8-1. General 

a. Transportation interzonal motor transport 
operations are line haul movements operated for 
extended distances over main supply routes. They 
provide for the throughput movement of supplies as 
far forward as possible. They originate in the 
communications zone (COMMZ) and extend 
through the COMMZ into the corps service area 
and, when feasible, into division areas. Tr~ns­
portation economy is gained when requirements 
for movement of equipment and supplies are made 
routine, regular operations are established, and 
operational schedules are established to move cargo 
at a predetermined rate. Line hauls may assume the 
proportions of a major logistic task in support of a 
corps or other large unit and be the assigned 
mission of a motor transport group / brigade. 

b. Policies for interzonal line hauls are deter­
mined by the transportation command, theater 
army support command (TASCOM). 

c. At times, motor transport express operations 
may be required as part of line hauls. Express 
operations are expedited movements of high­
priority cargo in which established line haul 
procedures are modified in the interest of a more 
rapid delivery than regular line haul. Scheduling 
must be precise and control highly centralized. 
Express operations may have the specific mission 
of supporting a field army or other large unit or of 
moving a specified tonnage or type of supply within 
a given time. Express operations should be 
established only when there is a need for ex­
peditious movement of tonnage over considerable - distances and when regular line haul operations or 
other modes of transportation cannot meet the 
rf'<JUirement. 

• 8-2. Command 
The commander of a motor transport unit is 
responsible for the line haul operation. Depending 
upon the size of the operation, a battalion or group 
headquarters may be used. In a large-scale 
operation requiring three or more motor transport 
groups. a motor transport brigade may be assigned 
this mission. 

8-:{. Organization 

a. Tlw precise organization for a line haul 
op!'ration ch•pends largely on tlw distance involvf'd, 

the tonnage to be moved, and the type of cargo to 
be transported. These factors affect the number, 
type, and composition of units assigned. Over long 
distances, a motor transport brigade may be the 
highest headquarters and group or battalion 
headquarters may be assigned responsibility for 
operating truck terminals and specific segments of 
the route. Over short distances, the group or bat· 
talion headquarters may operate the entire route. 

b. Truck companies and other supporting units 
are attached to command units of the motor 
transport service according to unit capabilities, the 
geographical area, time and distance factors of the 
route, and the transport mission. 

8-4. Equipment 

Tractor trailer equipment is ordinarily the most 
efficient equipment for line hauls. Medium truck 
companies should serve as the nucleus around 
which the operation is established. Heavy lift 
equipment organic to the heavy truck company can 
be used for line haul of heavy and outsize equip­
ment. 

8-5. Operational Planning 

a. When planning for line haul operations, the 
following factors must be considered: 

(II Specific tonnages and types of cargo to be 
transported, locations of supported activities for 
cargo pickup and delivery, and availability of cargo 
handling equipment. 

(21 Capabilities of equipment and units to 
perform the required tasks based upon current 
personnel and vehicular strengths of assigned truck 
units to include readiness posture of vehicles. 

(:31 Capacities of the routes to be used. 
141 Ff'asible maximum operating speeds over 

various s<'gmf'nts of the route. 
f :i I Spt>cific locations for units, truck ter· 

minals, and trailer transfer points. 
f(>I Definite requirements for any supporting 

snvicf'S, such as petroleum, oil. and lubricants 
fPOLI service. military polict' t>scort / security 
units or lt>i1ms, and maint1•111111c<' and com­
m 1111 il'ations support. 

/J. Tlw operational plamwr must dt>vt'lop road 
m ovt>mf'nt graphs. t'onvoy sclwd11l1•s, route maps. 
and support plans for tht• 01wration. 

c. Program t>d m ov1•111 Pn t rt•q II i rt•m 1•11 ts a rt' 
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allocated to each transport mode through the 
command movements program, which is 
distributed to all interested agencies. This 
allocation is expressed as an average daily short ton 
movement requirement by service and class of 
supply. The mode planner must translate these 
bulk allocations into anticipated equipment 
requirements and adjust his capabilities to assure 
that the programed requirements are met. 
However, the program is not self-implementing. 
Shippers must initiage a request for movement 
through the transportation movements field 
organization in advance of the shipping date as 
prescribed by command standing operating 
procedures (SOP). If daily requirements exceed 
available truck capabilities, adjustments are made 
by the transportation movements organization 
according to established priorities. Information on 
actual or anticipated shipments is relayed to motor 
transport headquarters and to intermediate and 
dPstination truck terminals. This information 
enables these agencies to properly and efficiently 
plan, manage, and control an operation. 

d. The programed movements procedure may 
br varit•d when shipping installations are over­
bnrdPned or priority is given to specific classes of 
supplies or to prrsonnel movements. 

( 11 If a shipper is unable to fulfill com­
mitmPnts, he informs his own special staff section 
and the local transportation movements office of 
anticipated difficulties. Tonnages may be allocated 
to othPr shippers, or additional loading capability 
may hr givrn the overburdened shipper. Motor 
transport headquarters is informed of the acion and 
informs the origin truck terminal. Since this ter­
minal has intrgrated dispatch facilities, trucks 
PngagPd in shuttle oprrations can be quickly shifted 
to nMv pickup points or adjustments made to meet 
new loading capabilities. The same system is ap­
plied at dPstination points when consignees en­
countrr difficultirs in handling incoming ship­
nwnts. 

(21 In an t>mPrgrncy, in-transit storage may be 
requirt>d at origin or destination tt>rminals, at in­
termcdiatr tnminals, or at trailer transfer points. 
Howcvrr, in-transit storage is discouraged as it 
reduct's the capability and flrxibility of motor 
transport t>qnipment. Since the ratio of over-the­
road vehicles to line haul sem itrailt>r equipnwn t is 
carefully proportioned, mobile storagt> can disrupt 
the operation. Continuation of storage without a 
proportionate decrease in tonnage allocation 
necessitates additional transport cqnipnwnt if 
allocated tonnages arc to be dclivncd. 

f:H Changes in supply movement programs 
are relayed to subordinate command units by motor 

transport headquarters. All units take action to 
adjust operations to the changing situation. 

e. Large personnel movements are expedited. If 
motor transport units in addition to those assigned 
to the unit or organization being moved are used, 
motor transport headquarters is responsible for 
integrating the move over the roadway. Priorities 
are established for personnel convoys and are 
coordinated at truck terminals and highway 
regulation points. 

f. For additional planning procedures, see 
chapter 9. 

8-6. Route Selection and Reconnaissance 

a. Routes selected for motor transport line hauls 
should, where possible, be primary-type, paved 
highways with good connecting and access roads. If 
a two-way route is not available, parallel one-way 
routes with regular points of convergence should be 
selected. The points of convergence should coincide 
with the desired locations of truck terminals or 
trailer transfer points. 

b. A complete and detailed analysis of the route 
must be made from available information or from 
maps and aerial photographs; whenever prac­
ticable, a ground reconnaissance should be con­
cl uc ted. ( A valuable source of route information is 
the transportation section of the Technical In­
telligence Company, TOE 30-34.) The analysis 
should include location of critical points, . bot­
tlenecks, and hazards; a full evaluation of the 
traffic potential; and estimates of average speeds 
over every segment and of approximate time 
distances (para 9-3 b (511 between trailer transfer 
points. When a ground reconnaissance is made, the 
following information will be obtained: average 
travel time; desired speeds; ability of vehicles to 
1wgotiate difficult grades, defiles, bridges, or 
tt>rrain; and initial repairs to roadway or structures 
rt>quirrd before operation. 

c. As a result of this analysis, the route can be 
srgmented to provide approximately equal time 
distances between trailer transfer points or ter­
minals. Routings and regulations to be established 
for vrhicular movem rn ts over various segments are 
drtrrm in ed. Thr location of depots and support 
facilities must be considered. The method of 
oprration and thr schedule of movement have a 
d<'finite bearing on all these factors. 

8-7. Methods of Operation 

Tiu• <'quipmrnt availablr, the road conditions. and 
tlw logistic mission or military situation governing 
lint• hauls may vary in l'ach situation. Since line 
haul opPrations may hr adapted in many ways to 
snit partieular situations, successful operations 
dPpPnd in a largr mrasure on the ingenuity and 

.. 

• 

.. 
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initiative of individual commanders and on the 
ability of planning staffs to foresee needs and to 
provide the types of equipment required. The 
semitrailer relay method is normally used in line 
haul operations. 

a. A sim pie relay operation is established with a 
truck terminal at origin and destination and, 
depending upon the distance involved, one or more 
trailer transfer points at intermediate sites along the 
route. At the origin terminal, shuttle (terminal) 
tractors move empty semitrailers from the terminal 
to surrounding depots and support agencies for 
loading and return loaded semitrailers to the 
terminal where they are documented, assembled, 
and prepared for forward movement. Line, or line 
haul, tractors of the unit responsible for operating 
the first segment of the journey pick up these 
loaded semitrailers and move them forward to the 
first trailer transfer point. Here the forward-moving 
loaded semitrailers are exchanged for empty or 
return loaded semitrailers, which are then returned 
to the origin terminal for rehandling and sub­
sequent forward movement. Line tractors of the 
unit assigned the mission of operating the second 
segment of the trip transport the forward-moving 
semitrailers from the first trailer transfer point to 
the next trailer transfer point, where similar ex­
changes are made. The relay is continued until the 
forward-moving semitrailers arrive at the 
destination terminal. Shuttle tractors then move the 
loaded semitrailers from the terminal to ultimate 
destinations for unloading and return empty or 

• 

return-loaded semitrailers to the terminal where 
they are documented, assembled, and prepared for 
retrograde movement. Thus there is a continuous 
flow of loaded semitrailers moving from depots and 
support agencies to forward areas and of empty or 
return-loaded semitrailers moving rearward for 
subsequent rehandling and forward movement. To 
provide for the best customer service and for the 
most efficient and economical service, return-load 
capability should be exploited and every effort 
made to obtain loads for retrograde movement 
semitrailers. 

b. The relay system should be designed to 
provide the necessary command, supervision, and 
support services required _by the operation. This 
may necessitate establishment of facilities for 
messing, vehicle service and repair, quartering, 
administrative support, and logistic services. 

8-8. Truck Terminals 

a. General. 
(1) Truck terminals (fig 8-1) are normally 

located in or near centers of concentrated trucking 
activities at both extremities of a line haul where 
they form the connecting link between local pickup 
and / or delivery service to using agencies and the 
line haul operations. They constitute assembly 
points and dispatch centers for motor transport 
equipment employed in line haul operations. 
Although truck terminals may be used for in-transit 
storage or freight sorting, this use should be held to 
an absolute minimum (see also paras 9-9 and 9-11 ). 
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Legend: To destination terminal 
a Shuttle tractor 
a Line haul tractor Dt
• Loaded forward-movement trailer ... 
□ Return-movement trailer •c> .. .. ·--CD Line haul dispatch point ..•<JCD Incoming trailer park and inspec- .. 

Q) •
tion area □ DODD© POL area and tractor inspection area 'iJ 

© Maintenance area D. -=® 
@Bivouac area for terminal personnel • -® Shuttle tractor ready line - -(i) Mess and administrative area © --© Shu.ttle tractor dispatch point 

@ @g®@~6@ Line haul tractor ready line 
~ 

® Bivouac area for line haul drivers @Ci)® Marshaling yard 

Vi1-r1ir<> //.J. Typical truck terminal. 

(2) Depending upon the organization of a line man agem en t of delivery of cargo to destination in 
haul operation, and the location of support com­ the vicinity of the terminal, and as a trailer transfer 
plexes or activities for which motor transport point (para 8-9) for the processing of cargo loads 
support is being provided, one or more truck moving through the facility to destination further 
terminals may be established at intermediate points for~ ard on the line h au) route. 
along the route of a line haul operation to provide b. Facilities at Truck Terminals. The truck 
for delivery of cargo to service support installations terminal is a conso lidated facility normally com­
located in the vicinity of the line haul route. ffor manded and operated by a motor transport bat­
instance, assume that a line haul operation were to talion. It includes a marshaling area and such other 
provide the movement of cargo from a port of entry activities and services as are required to support the • 
into a theater to not only a general support supply operation-norm ally a dispatch office, a con­
activity located in the corps rear but also to a solidated m ess for operational personnel, and 
COMMZ depot located at a distance from the port consolidated maintenance and servicing facilities. 
along the line haul route. In such a case, in addition Truck un.it bivouacs or temporary quarters for 
to the origin (port area) and destination (corps drivers may also be located within or near terminal 
area) terminals and trailer transfer points in areas. If refrigeration vans and / or containers are 
between, an intermediate truck terminal would be Pm ployed in the sys tem, electrical fa cilities and 
established in the vicinity of the COMMZ depot to rPfrignator unit maintenance services will be 
process vehicles and cargo destined to that depot. I rN111irC'd. 
When th is occurs, such term in al s then function in a c. Operation of Truck Terminals. 
dual capacity-as a truck terminal m the ( l I For th e purposP of assembling semitrailers 
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for further movement in a line haul operation, truck 
terminals employ tractor-semitrailer equipment to 
operate a shuttle service between the terminal and 
the surrounding depots and support activities 
which ship and / or receive cargo moved in that 
operation. These shuttle tractors move semitrailers 
from the term"inal to using agencies for load or 
unload, and return loaded or unloaded semitrailers 
to the terminal for further movement through the 
system. The normal and most efficient shuttle 
tractor operation involves the continuous 
movement of ~emitrailers from a truck terminal to 
the adjacent supported activity(s) where these 
semitrailers are spotted and dropped awaiting 
appropriate activity action. (Any necessary further 
movement of semitrailers within the supported 
activity may be accomplished by activity organic 
transport and / or motor transport provided on a 
mission support basis.) The shuttle tractors then 
hook up to waiting semitrailers and return to the 
truck terminal where these semitrailers are spotted 
and dropped awaiting further movement by line 
haul tractors. In this repeated operation, shuttle 
tractor delay time is held to a minimum thus 
contibuting to the overall efficiency of the 
operation. Unusual circumstances may require 
deviation from this norm in that shuttle tractors 
moving semitrailers into a supported activity may 
be required to remain hooked up to that semitrailer 
(during loading and / or unloading) until its r eturn 
to the truck terminal. Since increased shuttle 
tractor delay tim es dictate the assignment of ad­
ditional vehicles and operators to meet operational 
needs, this latter type of operation is the lease ef­
ficient and should be avoided wherever possible. 

(a) At the origin terminal shuttle tractors 
move incoming empty semitrailers from the ter­
minal to sh ipping agencies where they are spotted 
and dropped for loading (incoming return loaded 
semitra ilers are moved to proper destination for 
unloading and reloading with forward moving 
cargo I.The sh n ttle tractors then hook up to waiting 
load ed semitrailers and return them to the terminal. 
These loaded semitrailers are then spotted in the• 
terminal marshaling yard awaiting subsequent line 
haul forward movement. 

(b) At the destination terminal the process 
is generally reversed. Shuttle tractors move in­
coming loaded semitrailers from the terminal to 
tlwir final destination where they are spotted and 
dropped for unloading . The shuttle tractors then 
hook up to waiting empty or return-loaded 
SPmitrailers and return th em to the terminal. These 
rm pty or rt>turn-loaded semitrailers are then 
spottt>d in tht> tt>rminal marshaling yard awaiting 
subst>quent lin t> haul return movemPnt. 
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(2) By using a shuttle service for local 
movement of semitrailers, and by preparing and 
marshaling semitrailers for movement in advance, 
delay to over-the-road tractors at either end of the 
line haul is minimized and the efficiency of the 
operation is increased. 

(3) Within the truck terminals (origin, 
destination) operating personnel maintain records 
on incoming and outgoing semitrailers and on 
semitrailers moved to depots and other supported 
agencies for load and / or unload; operate the 
dispatch and marshaling activities of the terminal; 
prepare and / or check all cargo and / or vehicle 
documentation; inspect incoming and outgoing 
semitrailers for maintenance and damage, com­
pleteness of equipment (side and end boards, tarps, 
reflectors, etc.), and condition of the cargo load; 
prepare and submit periodical yard checks and 
operational reports on exchange activities; and 
perform all the other duties incidental to operation 
of a truck terminal. 

(4) Every unit operating a truck terminal 
must keep a careful check on the location and use of 
its semitrailers which are spotted at various depots 
and support units awaiting loading or unloading. A 
close accounting of these vehicles is absolutely 
necessary; if required , the individual in charge of 
the terminal will work out suitable semitrailer 
receipting arrangem ents with the appropriate using 
facilities (paras 8-12 and 8-13). 

8-9. Trailer Transfer Points 

Trailer transfer points are located at predetermined 
locations along the route of a line haul operation. 
They form the connecting links between those 
segments of a route designated as the areas of 
responsibility for various operating units and tie the 
overall operation into one continuous, efficient 
movement procedure (see also paras 9-10 and 9-
11 ). 

a. Minimum facilities required for operations 
are a dispatch point and a marshaling area to 
facilitate st>mitrailt>r exchange. Other facilities, such 
as a troop mt>ss, a maintenance and service area, 
and a bivouac art>a, are established as warranted by 
the opNational si tuation . 

b. Basically, a trailer transfer point offers 
facilitiPs for rxchanging semitrailers between line 
tractors operating ovt>r adjoining segments of a line 
haul routr and for controlling and reporting on 
PquipmPnt Pngagt>d in thr opt>ration. Line tractors 
arnv10g from rrar art>as drop their loaded 
SPm itrailPrs at a tran sfrr point and pick up t>mpty 
or rPturn-loadPd st> mitrail!•rs for retrograde 
mov(•mPnt. Linr tra!'lors ('oming in from forward 
arPas drop tlwirPmpty or rt'turn-loadt>d st>mitrailns 
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and couple onto forward-moving loaded 
semitrailers for further movement toward ultimate 
destinations. Shuttle tractors may be employed 
within the trailer transfer point to spot and prepare 
semitrailers for subsequent movement. This action 
rPd uces layovn timP of line tractors and expedites 
the overall operation. 

Incoming Marshaling & 
area outgoing area 
) 

Service & 
maintenance 

area 

)~t~~ 
Truck terminal 

Legend: 

• Line haul tractor 
I Loaded forward-movement semitrailer 
D Return-movement semitrailer 

@ Highway regulation point 

c. FigurP 8-2 illustrates a type express operation 
(line haull incorporating an origin and destination 
terminal and onp trailer transfer point located at an 
intermediate point along the route of travel. 

DA .. 

CJ 
D 
CJ 
D 
D 
D 
CJ 
CJ 
D 
CJ 
D 

□• 

Trailer transfer point 

© Traffic control post 

11. Ammunition 
.,"T Petroleum, oil, and lubricants (POL) 

(( Subsistence 

Vi!,fttr<' 11-2. T ype express operation (line haul). 

8-10. Highway Regulation and Other En Route 
Services 

a. Line haul operations require a closely 
supervised system of highway regulation and traffic 
control. Routes should be planned so that there will 
be as little interference as possible from other 

traffic. They should normally be reserved for ex­
press hauls or other priority movements cleared 
through the command having jurisdiction over the 
entire route. Routes must be well marked to assist 
drivers in following them easily. Drivers should be 
familiarized with the route over which they will 
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operate. Strip maps-or tactical maps depicting the 
sprcific route to be followed- may be furnished 
each driver. 

b. Highway regulations points should be 
provided at convenient locations along the routes. 
Reports from highway regulation points enable the 
motor transport staff to maintain constant control 
of movements, to effect priorities, to make ad­
justments in routing, and to coordinate travel over 
the route in adapting operations to the ever­
ehanging tactical situation. Highway regulation 
points may be established at communications zone• 
sectional boundaries, truck terminals, trailer 
transfer points, and any other point as required. See 
FM 55-10 for detailed information concerning 
highway regulation. 

c. Military police traffic control personnel 
should be provided at busy intersections and other 
congested areas to assist traffic. In areas where 
local police are retained as a functional 
organization, they may supplement military police, 
particularly in control of civilian vehicle and 
prdrstrian traffic. 

d. Mobile maintenance teams and wrecker 
service should be provided at strategic points for 
repair and recovery of disabled vehicles. Normally 
such support is provided by the direct support 
maintenance unit in the area as described in FM 
29-23 and FM 29-30-1. 

8-1 I. Assignment of Semitrailer Equipment 

The use of motor transportation permits em­
ployment of company-size units in a wide variety of 
tasks under many different circumstances. Since 
one or more units must often operate in­
dependently, it is essential that each truck uriit be 
assigned semitrailers to meet specific requirements. 

a. The medium truck company may be assigned 
stake and platform, refrigerator, fuel transporting, 
or other specifically authorized types of semitrailers 
such as container / cargo, to perform its assigned 
mission. This variety of semitrailers enables the 
company to provide for the movement of unitized 
general cargo, bulk petroleum products, 
refrigerated cargo, and / or containerized cargo• 
without a change in basic organization or operating 
procedure. 

b. The ratio of semitrailers to truck tractors in a 
line haul relay operation depends on the ration of 
traveltime to loading and unloading time. The 
number of semitrailers assigned is based on 
maximum operating time for the tractors engaged 
in the line haul. 

8-12. Accountahility for Semitrailer Equip­
ment 

a. The commanding officer of the motor 

FM SS-30 

transport unit responsible for a relay operation may 
solve his semitrailer assignment problem in one of 
several ways. If relay operations are to be of short 
duration, he may leave the semitrailers assigned to 
companies and impose stringent measures for 
maintaining responsibility over semitrailers away 
from parent units. However, it may be preferable to 
transfer informal accountability for semitrailers to 
either his unit or subordinate command units and 
to maintain property books and control records at 
those levels. 

/J. AR 710-2 authorizes the motor transport 
brigade, group, or battalion to assume inform al 
accountability for semitrailer equipment of 
assigned companies when a relay operation is 
established. This provision may be implemented by 
direction of the theater commander or on order of 
the commandin~ officer of the motor transport 
brigade, group, or battalion. At the discretion of the 
appropriate supply agency, equipment mod­
ification lists and other records may be used to 
simplify accountability and to fix direct respon­
sibility. 

c. When the provisions of AR 710-2 are put into 
effect, the truck company commander is relieved of 
informal accountability for semitrailer equipment 
assigned to his unit. He is, however, charged with 
direct responsibility for the semitrailers with which 
he is operating and must assure that adequate care 
is given all semitrailers in his custody. 

d. The appropriate motor transport headquarters 
must establish informal accountability for 
semitrailers used in the relay operation and must 
provide for maintaining property records in its 
supply section. The headquarters must also 
establish, through its operations section, reporting 
and control procedures which can pinpoint the 
location of semitrailers wherever they are within the 
system and which can identify and establish the 
responsibilities of a unit or person having custody 
of the equipment at a particular time. 

e. Upon entry into the operational phase of a 
relay system, the appropriate headquarters 
establishes a trailer accounting office within the 
supply section. Individual truck units are relieved 
of informal accountability for trailers and 
semitrailers, and the information is recorded in a 
consolidated trailer property book maintained by 
the headquarters. Upon completion of the 
operation, return of a unit to routine operations, or 
transfer of a unit to another command, the con­
solidated property book is adjusted to reflect the 
current status of on-hand semitrailer equipment 
and hand receipts are made reassigning equipment 
to the companies. 
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8-13. Control of Semitrailer Equipment 

In the centralized relay operation, accountability 
and control of semitrailer equipment are vested at 
the same level of command. The commander of the 
headquarters unit operating the relay operation 
assumes command responsibility for semitrailer 
equipment employed in the operation. The supply 
section of the headquarters unit assumes property 
responsibility for the equipment, and the operations 
section of the headquarters until assumes 
responsibility for operational control. Control is 
effected through reports from units and the 
maintenance of records. Maximum use of high­
speed communications, confirmed by written 
reports, is imperative to maintaining control. 

a.At the operating level, direct responsibility for 
the semitrailer equipment employed in the relay 
operation is vested in the unit of convoy com­
mander having possession of or using such 
equipment. Reports forwarded to the headquarters 
operations section from trailer transfer points 
and / or truck terminals are used to establish direct 
responsibility for equipment on the unit/ convoy 
commander having control of or utilizing that 
equipment at a given time. These reports also 
provide the operations section with a daily check on 
the location of all semitrailer equipment in the 
system and on the status and condition of such 
equipment. For a detailed discussion of records and 
reports, see TM 55-310. 

b. Information received from operating units on 
their daily reports should be posted on a control 
board maintained in the operations office. This 
control board, in addition to indicating the status of 
semitrailer equipment throughout the system, is an 
invaluable aid to the commander in controlling the 
operation, determining responsibility for 
semitrailers requiring maintenance and/ or repair, 
locating lost or delayed semitrailers, and rerouting 
cargo loads en route. The simplest form of control 
board is one on which semitrailers are listed by 
registration numbers, and terminals and trailer 
transfer points are listed in sequence according to 
route of travel. Locations of semitrailers may be 
indicated by tabs, and loads and destinations by 
various colors or notations on the tabs. Semitrailers 
loading or unloading at support installations may 
be charged to the appropriate terminals, or separate 
columns may be provided on the board to indicate 
specific loading or unloading locations. 

8-14. Maintenance and Repair Services 

a. General. Maintenance and repair services for 
vehicles used in relay operations are the same as for 
all military vehicles. However, modifications in 
usual procedure may be required. Vehicles engaged 

in relay operations may operate 20 hours a day over 
extended periods, thereby increasing maintenance 
requirements. To provide maintenance services at 
truck terminals, battalion (or appropriate motor 
transport headquarters) may draw the required 
mechanic personnel, tools, and equipment from 
assigned companies, or procure as augmentation, 
organizational maintenance terms from TOE 29-
600. Under certain circumstances, available 
nondriver personnel may be used as ,mechanic's 
helpers. 

b. Consolidated Maintenance. A consolidated 
maintenance facility which pools and permits 
maximum use of available unit maintenance skills 
and resources may be established by battalion to 
either supplement or support unit level main­
tenance operations. Depending upon th·e situation, 
a consolidated maintenance facility may be 
established in several ways: 

( l) Grouping all company maintenance 
personnel into one centralized area or pool under 
battalion supervision. 

(2) Drawing only the mechanics required to 
perform certain consolidated maintenance tasks 
under battalion supervision. 

(3) Detailing company mechanics to the 
battalion maintenance service and rotating them on 
a day-to-day shift basis. 

(4) Using organizational maintenance teams 
provided in TOE 29-600. 

c. Maintenance Records. When semitrailers are 
employed in relay operations, they are away from 
the parent unit much of the time and individual 
units cannot retain maintenance records and 
individual vehicle files for semitrailers used 
throng hout the system. These files may be 
maintained at the central accounting office, and all 
other necessary maintenance papers may ac­
company the semitrailer; in such an operation, a 
watertight compartment may be built in the 
semitrailer to hold these papers. If no papers ac­
company the semitrailer, a maintenance schedule 
board may be stenciled on the tarp box for 
recording scheduled maintenance services. 

8-15. Relationship With Consignor and Con• 
signee 

The productivity of motor transport equipment is, 
to a great extent, a function of its turnaround time. 
Of the major factors affecting turnaround time­
distance, rate of march, and delays-the delays 
incurred at loading and unloading sites offer the 
great<'st potential for improvement through 
man agem <'n t. 

a. To the extent that the motor transport unit 
commandN is required to maintain or improve 
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turn around tinH' to accomplish a m 1ss1on or to 
achi<'V<' a dt>sirt>d or Pstablisllt'd ll'vl'I of unit pN­
formanl't', lw dt>pt'nds on users of motor trans­
port-tht' shippt>rs and receivers-over whom he 
has no dirrl't control. for tht• <'Xpt>ditious handling 
and rl'll'aSI' of motor transport equipm<'nt. This 
prob)!'m is oftt>n furtllt'r com plicatl'd in that 
consign<'t'S art' in the forward areas under tactical 
commandt>rs. 

b. To rt>duct' or eliminate undue delays in 
loading, unloading . and / or releasing motor 

• 

• 
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transport t>quipml'nt. tlw normal contacts at the 
opNating lt>vt>l (bt>twt>l'n truck unit personnel and 
shipping and rt>ct>iving agt>ncy personnell must be 
back!'d up by clost' liaison betwl'en commanders 
and staffs of tht' motor transport organization and 
tlw using agt>ncit>s. 

c. Publication of command directives and 
standing opprating procedures, which establish 
coordination policit>s and provide criteria by which 
to control delay of motor transport equipment by 
using agencit>s, may be required. 
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CHAPTER 9 

MOTOR MOVEMENT PLANNING 
(STANAG'S2041 AND2154} 

.. 
Section I. GENERAL PLANNING 

- 9-1. General movpment npcpssary to meet the schedules must be 
dt>tnmined. In consideration of the mission, theThis section provides guidance for planning motor 
plannn determint>s tlw tactical or administrativetransport operations by Army units. The 
purposP of tlw movP, special measures ortechniques and procedures discussed are applicable 
arrangt>ments necPssary to makt> the move, and theto both tactical and administrative moves and may 
load to be transportt>d. In regard to the marchbe adapted to meet the needs of any situation. See 
formation. tlw plannn considers ihe number andalso chapter 4 for control of military motor 
types of vehidt>s or units rpquired; the method ofmovements. 
dispatch or grouping for movemmt and relative

9-2. Preliminary March Data positions in tht> column; and thP time required for 
a. The march planner, having certain basic data, the move based on maximum allowablt> speeds of 

may, by simple arithmetic, determine additional the vehicles, their avt>ragt> running tim<'s, and the 
information about a movement. Normally he effect of the rate of march on march organization. 
knows the number and types of vehicles in the In selecting a routP to be traveled, the march 
column, the origin and destination of the convoy, planner considns loading points for elements of the 
and the time of arrival at destination. From a map convoy, start point(s) for the movement, critical 
he can determine the number of miles or kilometers points along the routP, scheduling of halts, probable 
that the convoy must travel and, from the traffic and road conditions, and release point(s). 
movement schedule, the number of hours that the d. To facilitate planning for road movement and 
move should require. By dividing miles or permit timely dissemination of pertinent in• 
kilometers by hours, he can determine the rate of formation to the troops concerned, planners 
march that vehicles must maintain to meet the normally use such planning aids as march for• 
schedule. With his knowledge of road conditions mulas, road movement graphs, and road movement 
and of the skill of the drivers, he can establish safe tables. Checklists (convoy commander's checklist; 
driving distances, determine positions of vehicles in convoy briefing checklist, etc. l for use by convoy 
the column, and organize the march column. personnel are also helpful to assure the provision

b. Road movements for small units may be and dissemination of information necessary to 
planned with a minimum of preliminary data. The insure an efficient operation. In addition to the 
commander must first know the assigned task or planning aids discussed in this chapter, a type time­
mission, the destination, the time of completion, distance table for selected vehicle speeds is shown 
and the equipment required. In addition to this in appendix D. 
basic information, he determines the departure 

9-3. Distance, Time, and Rate Factorstime, the road distance, the time distance, and the 
The relationship between distance and time is therequired rate of march. On the basis of this in• 
basis for all march planning (fig 9-1 l. Distanceformation, an adequate road movement plan can be 
factors and their corresponding time factors per·produced that may be easily implemented by an 
taining generally to columns or elements withinoperation order. 
columns are as follows:c. The larger and more complex the movement, 

the more complete and detailed the planning must I >i.,1n111·<> Time 
be. If the movement is scheduled over a dispatch Length Time length 

Gap Time gaproute, exact data are needed as to road space 
Lt>ad Time leadallocated, time space allowed, and other factors of Hoad space Time space

lead, gap, and length in time and space. The rate of Hoad distance Time distance 
Hoad clearance distanct> Road clearance time 
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VEHICLE FACTORS 

• 

TIME GAP TIME LEAD 

·..· 

COLUMN/ELEMENT FACTORS 

ROAD SPACE 

COLUMN LENGTH----------------------------------- SAFETY 
FACTOR

COLUMN GAP,_____ LEAD -----1 
LENGTH 

_ TIME LENGTH_~ TIME GAP ~ ____ TIME LEAD ____ ~ 
[PASS TIME] .• •. .• •. .• •.-.~- -.~- ·>.· 

TIME LENGTH [PASS TIME] 

TIME SPACE 

r ______________ ROAD CLEARANCE DISTANCE_____________ --~ 

t------- COLUMN L£NGTK ------+---- ROAO DISTANC[ _____ SP 

TIME LENGTH [PASS TIME] TIME DISTANCE 

ROAD CLEARANCE TIME 

Vigur<' 1)-l . Distance and time factors. vehicle and column I element. 

a. Distance Factors. The distance £actors of a column is the length of roadway it occupies, 
march may be expressed in miles, yards, and feet or measured from front to rear. Length is also ap· 
in kilometers and meters. The metric system is used plicable to a single vehicle. 
in military and foreign maps. However, in the ( 2) Gap is the space between successive 
United States, nonmilitary maps show distances in vehicles or elements in a column or between suc­
Miles. Distance factors are defined below: cessive columns as measured from the rear of one 

(1) The length of any column or element of a element to the front of the following element. 
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(a) Vehicle gap (vehicle distance) 
(STAN AG 2154) is the space between consecutive 
vehicles in a column. 

(b) Column gap is the space between the 
elements of a column, or between columns. 

(31 Lead is the linear spacing between the 
heads of elements in a column or between heads of 
successive vehicles, serials, march units, or 
columns. 

(41 Road space is the total length of roadway 
occupied by a column or an element thereof. It .. includes any additional space required as a safety 
factor or to maintain flexibility. When no safety 
factor is applied, road space is synonymous with 
column length. 

(51 Road distance is the distance from one 
given point to another on a road or route, expressed 
in miles or kilometers 

(61 Road clearance distance is the total 
distance that the head of the column must travel for 
the en tire column to clear either a section or all of 
the given road or route. Road clearance distance 
equals column length plus road distance. 

b. Time Factors. Time factors are used to clock 
the relative positions and the arrival and / or 
passage of elements of a march and are expressed in 
seconds, minutes, or hours. Each of the following 
time factors is related to a corresponding distance 
factor as indicated in a above: 

(II Time length (pass time) (ST AN AG 2154, 
app G), is the time required for a column or 
element thereof to pass a given point. (Time length 
may also be applied to a single vehicle.) 

(2) Time gap is the time between the tail of 
one element or vehicle and the head of the next as 
they move past any given point. 

(3) Time lead is the time between the hea_d of 
one element or vehicle and the head of the next as 
they move past any given point. (For individual 
vehicles, there is little difference between time gap 
and time lead.) 

(4) Time space is the time consumed while a 
column or element thereof proceeds past any point 
en route. It includes time gaps between subordinate 
clements and any additional tim e added as a safety 
factor tom ain tain flexibility. When no safety factor 
is applied, time space is synonomous with time 
length. 

(5) Time distance is the time required to 
move from one point to another at a given rate of 
speed. 

(6) Road clearance time is the time a column 
or element thereof requires to travel over and clear 
either a section, or all, of a given road or route. 
Road clearance time equals time length of the 
column plus time distance. 
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c. Rate of Movement. Rate of movement is the 
ratio of distance to time. Although no exact 
distinction is made between terms expressing rate 
of movement, the following interpretations are 
offered as aids to planners and operators: 

(11 Speed is the actual rate at which a vehicle 
is moving at a given time as registered on the 
speedometer. It is usually expressed in miles or 
kilometers per hour (mph or kmph ). 

(2) Pace is the regulated speed of a column or 
element as set by the pace setter. It undergoes 
constant adjustment consistent with terrain, 
weather, and road and traffic conditions en­
countered along the route of march. 

(3) Rate of march is the average distance 
traveled in any given time, including periodic halts 
and other short delays. It is expressed in miles or 
kilometers in the hour (mih or kmih). 

9-4. March Formulas 
March formulas are the basic arithmetic of march 
planning. By means of these simple formulas, the 
planner may solve for the unknown factor 
necessary for completing his movement plan. When 
two of the basic march factors of distance (D ), time 
(T), and rate (R) are known, the third may be 
found by simple arithmetic equation: 

I)= RxT (distance equals rate 
multiplied by time) 

T =Jl. ( time equals distance
H divided by rate) 

I) 
(rate equals distance 
divided by time) 

H=T 

Any of the distance factors may be substituted in 
the equation if the corresponding time factors are 
also substituted. For example-

a. Determining Distance Factors. 
(I) Gap (yards or meters) equals rate (yards 

or meters per minute) multiplied by time gap 
(minutes). 

(2) Lead (yards or meters) equals rate (yards 
or meters per minute) multiplied by the time lead 
(minutes). 

(3) Road distance (miles or kilometers) equals 
rate (miles or kilometers in the hour) multiplied by 
time distance. 

b. Determining Time Factors. 
(1) Time length, or pass time (minutes), 

equals the length (yards or kilometers) divided by 
rate (yards or meters per minute). 

(2) Time lead (minutes) equals lead (yards or 
meters) divided by rate (yards or meters per 
minute). 

(3) Time space (hours) equals road space 
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(miles or kilometers) divided by rate (miles or 
kilometers in the hour). 

(4) Time distance (hours) equals road 
distance (miles or kilometers) divided by rate 
Im iles or kilometers in the houri. 

c. Determining Rate Factors. Rate (miles or 
kilometers per hour) equals road distance (miles or 
kilometers) divided °by time distance (hours). 

d. Converting Factors into Others of the Same 
Class. 

(1) Length plus gap equals lead. 
(2) Time length (pass time) plus time gap 

equals time lead. 
(3) Distance in miles multiplied by 1,760 

equals distance in yards. 
(4) Distance in kilometers multiplied by 

l ,000 equals distance in meters. 
(5) Distance in kilometers multiplied by .621 

equals distance in miles (approximately). 
(6) Distance in miles multiplied by 1.609 

equals distance in kilometers (approximately). 
(7) Time in hours multiplied by 60 equals 

time in minutes. 

9-5. Road Movement Graphs 

Road movement graphs are time-space diagrams 
for visually presenting the pattern of scheduled 
road movements so that conflicts and discrepancies 
can be discovered and corrected in the planning 
stage rather than when congestion occurs on the 
route. In addition to their use by planning staHs, 
road movement graphs are used, when applicable, 
in supervising or regulating complicated 
movements. They are also used in preparing and 
checking road movement tables, and they provide a 
convenient means of recording actual moves of 
units over a period of time. The unit of measure 
used (miles or kilometers I depends on the 
requirements of the authorities concerned. (An 
Ham pie of a road movement graph is contained in 
Annex C to ST AN AG 2041, app E. Detailed in­
structions on preparing a road movement graph are 
C'ontained in FM .15-10 and TM 55-3101. 

9-6. Road Movemt•nt Tables 

Road movement tables are a convenient means of 
transmitting to subordinates the schedules and 
otlwr <'ssential details pertaining to a road move. 
This is particularly true in cases where inclusion of 
su<'h details in the body of an operation order would 
tP1Hl to complicate the order or to make it unduly 
long. Road mo\'ement tables consist of two parts: 
the first eonsists of data paragraphs reflecting 
g<'n<'ral information or information common to two 
or mor<> <'lem<•nts of a move; the iwcond. which is 
arra 111,!<'d in ta hula r form. prov idPs a list of Plcm <'n ts 

and the specific information applicable to each of 
these elements. The security classification given 
road movement tables is in accordance with their 
contents and is not necessarily the same as that 
given the operation order. (An example of a road 
movement table is contained in Annex B to 
STANAG 2041, app E.) 

9-7. Unit Standing Operating Procedures 

Standing operating procedures (SOP) are prepared 
by units, usually down to and including company 
size, to simplify the preparation and transmission of 
orders; to simplify and perfect the training of 
troops; to promote understanding and teamwork 
between commander, staff troops, and in­
stallations; to facilitate operations; and to 
minimize confusion and errors. 

a. Requirements. The requirements for, and the 
scope of, unit SOP vary with the size of the unit, its 
organization, and its normal missions. Certain 
prerequisites, however, are common to all units. 
These include conformity with the SOP of the next 
higher unit, sufficient flexibility to allow addition or 
deletion without demanding major revision, suf­
ficient detail to avoid ambiguity, and avoidance of 
1°epetition of material contained in field manuals 
available to the unit. 

b. Items Covered in Motor Movement 
SOP. The following items may be included in a 
unit movement SOP: 

( l) Standard organization of columns for 
movement, including grouping of vehicles and 
designation of commanders as applicable. 

(21 Composition and duties of the advance 
party, reconnaissance echelon. or other detached 
par ties. 

(:3 I Priorities of movement of columns or 
Plements. 

(41 R<'sponsibility for manning start point and 
r!'lease point. 

L> I Discipline en route, use of lights, 
procNlur<'s at halts, and accident procedures. 

(<>I Traffic densities and operating speeds. 
( i I Posting of guides and markers and traffic 

control mPasures. 
181 Normal vehicle loads, including per• 

sonn<'I. 
(91 Passive defense measur<'s and action to be 

tak1•n in the evPnt of Pnemy attack. 
(IO I Supply. maintenance. and <'vacuation 

procPdur<'s. 
( I 11 Communications. rt•quirt•d reports. and 

liaison nwthods. 
( 121 Lo<'ation of nwdical and otlwr support 

fa<"ilitiPs along rout<• of march. (S1•p FM 55-31 for a 
furthPr disC'ussion of SOP.) 

• 

... 
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Section 11. OPERATIONAL PLANNING FOR LINE HAUL MOVEMENTS 

• 

• 

• 

9-8. General 
The information contained in this section provides 
for planning and establishing a line haul move 
involving the operation of truck terminals and 
trailer transfer points. It discusses establishment of 
such facilities and computations necessary to 
determine the number of transportation units 
required to operate the line haul. Section I is used 
in conjunction with this section to provide 
necessary general guidance. See also chapter 8 for 
interzonal motor transport service planning con­
siderations. 

9-9. Selertion of Truck Terminal Sites 

If the tasks for a particular operation include line 
haul and the S<'mitrailer relay method is to be used, 
truck terminal locations must be planned at points 
of cargo ingress and egress on the route selected. 
Truck terminals are normally located slightly 
forward of points where cargo is to be picked up 
and slightly to the rear of points where cargo is to 
be delivered. 

9-10. St•lection of Trailer Transfer Point Sites 

Trailer transfer points are established along the line 
haul system as required to divide the line haul into 
legs (segmentsl for operational efficiency. These 
points provide facilities for exchanging semitrailers 
and accomplishing administrative actions (reports, 
vehicle and cargo inspections, documentation, and 
dispatch proceduresl related to such exchange 
activities. If required, they may also provide for 
mess, maintenance, and other support or 
m iscellan<'ous administration. Trailer transfer 
points are not used for pickup and delivery of 
cargo. . 

11. The length of a line haul leg is selected on the 
basis of time distance. For advance planning, the 
most desirable time distance is 4.5 hours. In 
operational planning, the desirable time distance of 
a leg is determined by deducting relay time and any 
other delays from the number of hours per 
operating shift and halving the remaining time to 
determine one-way running time between trailer 
transfer points. This permits each driver to com­
plete one round trip per shift, it precludes the 
requirement for billeting drivers away from their 
assigned unit, and it simplifies both provision of 
rested drivers for each trip and maintenance of 
vehicles. The actual time distance of legs between 
trailer transfer points may vary slightly from 
desirable time distance because of the necessity for 
placing such installations at physically suitable 
sites. 

b. The actual road distance of a haul, when 
divided into legs based upon the desirable time 
distance for each leg , will seldom result in all legs 
being of equal length. To minimize the relocation of 
facilities in the event of extension of the haul , the 
shortest leg should be located at the forward end of 
a haul. 

9-11. Physical Characteristics . of Truck Ter• 
minal and / or Trailer Transfer Point 
Sites 

a. In the selection of sites for truck terminals 
and / or trailer transfer points, many factors must 
be considered. The size, complexity, and duratio·n 
of the operation; number and type of vehicles to be 
em ployed in the operation; facilities required at the 
terminals and transfer points; any anticipated 
backlog of semitrailers at these sites; and other 
various operational factors all impact on selecting 
the location for terminals and / or transfer points. 
In addition, certain physical factors of the facilities 
require consideration. The area ( s I selected 
should-

( 11 Be of sufficient size to provide ample 
space for parking and marshaling of incoming and 
outgoing semitrailers and prime movers. 

(21 Offer, or provide for the establishment of, 
an acceptable internal road net and traffic pattern. 

(31 Be centrally located with respect to ac· 
tivities to which transportation support will be 
provided, and be conveniently located with respect 
to the road net over which operations will be 
conducted. 

(41 Be lev<'l and well drained, and provide a 
suitable hardstand capable of withstanding heavy 
v1,hicular traffic. 

(51 Provide sufficient space for troop billeting 
and m<'ssing facilities, maintenance and POL 
l1)('trol<'um, oil, and lubri cants) service, and other 
intt'rnal support activities if such are needed. 

b.SC'curity of both the operating area and of the 
vt>hicles and cargo handled within the area is 
another matter of prime concern. Depending upon 
SPcurity rt>quiremPnts, mPasures may be established 
using personnel and pquipmt>nt available within the 
motor transport organization having jurisdiction 
ovC'r the operation. or additional security support 
may be provided by othe~ agenci~s an_d/ or 
lwadquarters (for instancP, adJacent units. m1htary 
police' organizations, area support com-
mands / groupsl. . 

c. Although the classic line haul operat_1on 
visualizes truck terminals and trailer transfer pomts 
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as bt>ing facilitit>s t>stablished on or immediat<'ly 
adjacent to tht> lint> haul route and separate from 
any motor transport organization or unit facility, 
this is not always the case. The requirmH•nts for 
hardstand. support facilities, and security. and the 
availability of rt>al estate may dictate that such 
true k terminals and / or trailer transfer points be 
t>stablished off the line haul route and / or 
collocated in motor transport unit areas (for in­
stance, truck terminals or trailer transfer points 
collocated in a truck battalion motor park art>a; 
trailer transfer points collocated in a truck com­
pany motor park areal. This has been and is the 
practice in operating theaters and the establishment 
of these facilities within a battalion or company 
area in no way changes or affects their primary 
purpose. It does offer a· point for consideration 
when planning for and establishing a line haul 
operation since it dictates that, in such a case, units 
and / or line haul facilities be located as close to 
and have as ready an access to the line haul route as 
is possible. 

9-12. Location of Motor Transport Units 

a. Generally, when selecting sites for the location 
of motor transport units (both command and 
supervisory and operating units) to be engaged in 
an operation, the same factors apply as when 
selecting sites for truck terminal and / or trailer 
transfer points. The overall plan of the operation 
must be considered, the areas selected should be 
capable of supporting sustained traffic and oc­
cupation by vehicles, and the areas should be on or 
near a suitable road net. Command and supervisory 
units should be centrally located so as to be capable 
of not only directing and controlling subordinate 
units but also establishing and maintaining liaison 
with supported and supporting agencies. Operating 
units should be located in the vicinity of the activity 
to which they will provide transport support. In 
addition, other factors which should be considered 
include-

(1) The location and capabilities of supporting 
services (for example, maintenance, POL, con· 
struction, and communications support). 

(2) The availability of existing facilities such 
as office space, billets, maintenance and shop areas, 
and parking and / or hardstand areas. 

(3) The requirement and / or capability of 
transportation units engaged in the operation to 
provide mutual support (mess, billets, main­
tenance, POL) to each other. 

(4) The requirement to establish roving patrols 
(supervisory and / or maintenance), transient 
messes, and other facilities on the operating 
route(s). 

b. l)<'f<'nsihility of unit areas must also be 
,:onsidN!'d. Local defense and security may be 
attain I'd by locating on favorable terrain in th e 
vicinity of build-up areas where security may be 
providl'd. Concralment and cover may be im­
portant considerations. Defense plans must be 
<'Oordinat<'d with those of other friendly units in the 
vicinity. and with arra or support commands in­
volvl'd. 

c. The eapability of the enemy will govern the 
dPgrPP of disprrsion rrquired. However, the ability 
of motor transport units to disperse will be limited 
by tlw naturP of the terrain, the availability of 
pnsonnrl, and the degree of operating efficiency 
nrnintainablr while dispersed. A balance must be 
obtaint>d bPtwt>en the dispersion necessary for 
passivt> dt>ft>nse and that which will allow the unit to 
accomplish its mission efficiently. 

9-1:J. Gt"nnal Planning Factors 

a. Motor transport planning. particularly in its 
Parlit>s t stages, must oftt>n be based on broad 
planning factors and assumptions. However, 
bpcaus!' of the varit>d services performed, the type 
of loads carried, and the varied terrain fpatures over 
which motor transport opt>rntions are conducted, 
planning factors should be used with caution and 
applied only in the absence of specific data on the 
local situation. 

b. In the absence of specific data, the following 
factors are used in motor transport planning to 
compute truck and truck company requirem<'nts: 

( 1 l Avnage num her of assigned task vehicles 
not in maintenance and therefore available for daily 
operations: 

Operational short range-83 percent 
(maximum sustained effort; used only 
for all-out effort, and then only for 
periods of less than 3 O days). 

Long range planning-75 percent. 
percent. 

(2) Anticipated payload per vehicle: 
Offroad-rated cargo capacity of vehicle 

(except 5 ,000-gallon tank semitrailers 
which are rated at 3,000-gallon 
capacity for offroad operations). 

Highway-rated cargo capacity plus 50 
percent for trailers or semitrailers and 
I 00 percent for tactical wheeled 
vehicles (except 5,000-gallon tank 
semitrailers which have a maximum 
load capacity of 5,000 gallonsl. 

(3) Daily round trips that a vehicle averages 
(these vary with running time and delay times): 

.. 
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Lint' haul-ont' pt>r operating shift. St>m itrailers-2.5 hours loading and 
Local haul-four per day (two per unloading time pt>r round trip (direct 

opt>rating shiftl. haul I. 
Truck tractors in semitrailer relay

(4) One-way distance cargo is to be hauled, operations- I hour per relay (round
from which round trip mileage may be c01pputed: trip per line haul leg). 

Line haul-90 miles_ (144 km) one way 181 Number of hours per day in which vehicles.. per operating shift. with drivers are normally employed:
Local haul-15 miles (24 km) one way One operating shift-IO hours. 

per trip. Round-the-clock (two operating shifts)-
(5) Average number of miles covered in an 20 hours. 

hour, including short halts during the period of 191 Un it lift and daily lift-unit lift is the 
movrmt>nt: amount of cargo a truck company can move at one 

Poor roads- IO miles ( 16 km) in an time; daily lift is that which it can move in a day,
hour. making a number of trips.

Good roads-20 miles (32 km) in the (IO) Ton-miles / kilometers and passenger­
hour. miles / kilometers-the product of the number of 

.\'1111•. In assl'ssing road conditions. not only the road tons or passengers times the number of 
s11rfac1• 11111st hi' considered hut also terrain. weather, and miles / kilometers such cargo or personnel an 
hostil1• ,ll'livity which may affect rate of march . moved. 

{6) Turnaround time-time consumed in 
9-14. Unit and Vehicle Capability Estimatesround-trip m oyem ent, including delays. 

{7) Delay item-time consumed in loading a. For planning purposes and in the absence of 

and unloading and / or relay time in line haul relay other specific operational data, motor transport 

operations. {Time for halts and delays en route, unit capability estimates, based on tables of 

such as mess halts, ferrying operations, etc., which organization and equipment (TOE) capabilities, 

can be anticipated but are not included in the rate are shown in tables 9-1 through 9-4. 

of march, must be included in delay time.) 

Straight trucks-2.5 hours loading and 
unloading time per round trip {direct 
haul). 

T11/,lc• tJ. I. U11it To11nage Capability Estimates-Local Hau/a 

IVPhide availability x average tons per vehicle x trips per day = short ton capability per day.) 
Light truck company 12½-ton truck) .............................................. 4.5 x 4 x 4 = 720 
Liµht truck company IS-ton truck I . . . . .... .. .. . ... .. ....... . ... ... ............. . .. 45 x 6 x 4 = 1,080 
MNli11m truck company I cargo I ( 12-ton stake and platform) .... ......... ............. .. 4.5 x 12 x 4 = 2,160 
M1•di11m truck company (petroleum I (S,000-gallon tanker) . . . ... . .. .. .... . ............ 4.5 x 5,000 gal x 4 

- 900,000 gal 
M1•di11m truck company (reefed (7½-ton reefer van) ...... .... . ..•. . ... .. ........... 4.5 x 6 x 4 = 1,080 
ll1•11vy truck company (SO-ton semitrailer) .. . ... .. ..... ... ........... . ..... ... . . . .. 18 x 40 x 4 ·= 2,880 
Liµht-medium truck company:.. 2½-ton truck ......................... . ... .. ........................ .. ..... 4.5 x 4 x 4 = 720 

I 2-ton stake and platform . ... .. ... .. . ..... .... . .. .. ..... .. ..... . ......... . .. 8 x 12 x 4 = 384 
Total . . ....... . ............. . ........ ... .......... ... ..... .. .............. . .......... l, 104 

Nolt'. Capabilities slated are based on TOE effective as of dale of publication of this text. Since TOE are presently undergoing major 
revision -to incorporate capability to transport containers, to increase span of control by adding a fourth truck platoon to operating 
units , and to change types of task vehicles assigned, planners and operators should consult current TOE to verify unit capability, 
organization, and number and type of task vehicles assigned. 
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'/';ii,/,, 11-:! . I/nit l'ass,•n,:u <:,qrn/1ility F,.~1im11/es- /,oc11/ H1111/s 

IV1•hil'lt• availability x 1rnssrnl-(Prs per vehicle x trips per day = passenger capability per day. I 
Lil-(ht tnu·k rompany 12 ½ -ton truck I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.l x 20 x 4 :u,oo 
Lil-(hl tnu·k rompany l.l•lon truck I .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. . .... . . ... 4:; x 20 x 4 :L<>OO 
M1•di11111 tnu·k t'ompany lcarl-(ol ( 12-ton stake and platform semitrailer8 I . . ... 4:; x :;o x 4 <J.000 
Lil-(ht-n11•di11111 truck company: 

2 ½ -ton tnu·k .. 4.) x 20 x c,b = ;).400 
12-ton stakr and platform a . .. . . . . ... II x .)0 x (ib =2.400 

Total .. . . 7.1100 

a Hecommcnded for emergency use only ; no troop seals provided . 
b Number of trips based on employment of unit in tactical situation <short turnaround limes ); for general troop movements , planner 

should recompute based on four trips per day . 
Nol<•. Capabilities stated are based on TOE effective as of dale of publication of this text. Planners and operators should consult 

current TOE to verify unit capability. organization, and number and type of task vehicles assigned. 

'/'11/,/,, 11-:1. Unit 1'0111111,:e C11p11bility Es1im11les-Line H11uls 

IV Phi1•)p availability x averagP tons per vehicle x trips per day = short ton capability per day. I 
·Lil-(hl truck l'ompany 12 ½ -ton truck I . . . . . . . . . . . . . . . . . . . . . . . . . . 4:; x 4 x 2 = 360 
Lil-(hl truck rompany 1:;-1011 truck I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.l x h x 2 = 540 
M..dium truck company lcarw,J ( 12-ton stake and platform I . . . . . . . . . . . . .. . . 45 x 12 x 2 = 1,0110 
M1•di11m truck company (petroleum I 15,000-gallon tanked ...... ... " . .. . .... . 4:; x 5,000 gal x 2 

= 450.000 gal 
M1·di11m truck company (reefed 17 ½ -ton reefer vanl .. . ... . . .. . .. ... .. .. . . 4.l x 6 x 2 = 540 
ll1•avy truck company (50-ton semitrailer) ................ . .. . . .. . .. .......... 111 x 40 x 2 = 1,440 
Lil-(ht-1111•di11m truck company: 

2 1/2 -ton truck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ..... . ....... . .. 45 x 4 x 2 360 
12-ton stakl' and platform . . .. . .. . . . . ....... . . . .. . .. . . . ... . ...... . .. . ... II x 12 x 2 - 192 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552 

Not,•. Capabilities slated are based on TOE effective as of date of publication of this text. Planners and operators should consult 
current TOE to verify unit capability , organization, and number and type of task vthicles assigned. 

'/'11/1/1• 'J-4 . Unit P11s.~enger C11pability Estimates-Line Hauls 

IV1•hiclt• availability x passengers per vehicle x trips per day = passenger capability per day.) 
Li,-tht truck con1rany (2½-ton truck) .............. .. ............. . ....... .. . 45 x 16 x 2 - 1,440 
Lil-(ht truck company (5-ton truck I .. . ........ . .... . ..... . ...... . . .. ..... .. .. 45 x 18 x 2 1,620 
M1•di11m truck company Icargo I I 12-ton stake and platform semitrailer 8 I .. .... .. : .. 45 x 50 x 2 4,500 
Lil-(ht-nwdium truck company: 

2 ½ -ton truck . . . . . ...... . .. . ... . .. . .... . . . . . ................. ... .. . 45 x 20b x 2 = 1,800 
I 2-ton stakP and platform 8 .... .. ............ . ... . ... . ... . . . .. .. ...... . 8 x 50 x 2 = 800 

Total .. . .. . ... . .. . . .. . ... . . .. . .. . .... . ... . . . .. . . . ... .. . . ... . . . ... .. .... . .... .. . 2,600 

a Recommended for emergency use only ; no troop seals provided. 
b Number of personnel per vehicle based on employment of unit in tactical situation; for general troop movements planner should 

recompute based on 16 troops per vehicle . ' 
Nol<•. Capabilities staled are based on TOE effective as of date of publication of this text. Planners and operators should consult 

current TOE lo verify unit capability, organization, and number and type of task vehicles assigned. 

b. Vehicle Capabilities. Vehicle capatilities as variation of the norm al planning process to 
indicated in table 9-5 may be used in conjunction determine vehicle requirements for the operation. 
with other planning factors. Additional vehicle and In such a case, vehicle requirements may be 
unit capability data are contained in FM 55-15. determined through test loading or by using 

c. Specific Loads. A transport mission may operational data available from previous similar 
require the movement of a number of specific loads operations. If test loading is not feasible or 
consisting of one or more items which may or may operational data is unavailable, vehicle 
not be packaged (aircraft engines, missile com­ requirements may be determined using the 
ponentsl and which, due to their peculiarities in following method: 
either size, shape, cube, or weight, involve a ( l l First, determine the number of items that 
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may be transported by one vehicle. This may be warrant, by using both methods to arrive at an 
computed by using either cargo weight ( (a)belowl optimum figure. 
or cargo cube ( (b) below l. or if the circumstances 

(a) Vehicl<' p3yload capacity _ Numbn of items, by weight, that may be loaded 
Weight of item - onto one vehicle 

(b) Vehicle c-argo compartnH'nt cub<' = Number of items, by cube. that may be loaded onto 
Cube of item on<' whicle.. 

... 

.. 

• 
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Table 9-5. Vehicle Payload Capacities for General Planning 0 

ITTgnway ITTgli"way Towing capacity (tons)
Nomenclature Offroad (tons) average maximum Passengersa Cargo space

(tons) (tons) Highway Cross country (approximate) 

Automobile, sedan, light------------------- ----------- ---------------------------------------------------------------- 4b 
Bus, convertible, 37-passenger------ ---------------------------------------------------------------------------------- 37 or 18 

litters 
Carrier, personnel, full-tracked, annored, M59----------- 1½ 1½ 1½ ---------------------- 10 -----------
Carrier, personnel, full-tracked, annored, M113----------------------------------------------------------------------- 11 -----------
Semitrailer, cargo van, 6-ton, 2-wheel, M119------------- 6 9 9 ---------------------- 24c 1,020 cu ft 
Semitrailer, shop, van, 6-ton, 2-wheel, M146------------- 6 8 8 ------------------------------------ 1,675 cu ft 
Semitrailer, stake, 6-ton, 2-wheel, M118----------------- 6 9 9 ---------------------- 24c 1,130 cu ft 
Semitrailer, reefer, 7\ -ton, 2-wheel--------------------- 5d 6 7½ ------------------------------------ 790 cu ft 
Semitrailer, van, 10-ton, 4-wheel---------------- ------------------------ 8 10 ---------------------- soc 1,355 cu ft 
Semitrailer, cargo, 12-ton, 4-wheel, M127Al-------------- 12 12 18 ---------------------- soc B30 sq ft 
Semitrailer, low-bed, 12-ton, 25-foot-------------------- 12 16 18 ------------------------------------ 200 sq ft 
Semitrailer, supply van, 12-ton, 4-wheel, Ml29----------- 12d 18 18 ---------------------- soc 1,342 cu ft 
Semitrailer, low-bed, 15-ton, 4-wheel, M172-------------- 25 16 25 ------------------------------------ 320 sq ft 
Semitrailer, truck transporter, 50-ton, 8-wheel, Ml5A2--- sod 40 50 ------------------------------------------------
Semitrailer, low-bed, 60-ton, 8-wheel, Ml62-------------- 60 60 60 ------------------------------------ 204 sq ft 
Semitrailer, tank, gas, 5,000-gallon (gal), 4-wheel, d 

Ml31A2------------------------------------------------- 3,000 gal 5,000 gal 5,000 gal 
Trailer, amphibious, cargo, \-ton, 2-wheel--------------- \ 3/8 3/8 ------------------------------------ 60 cu ft
Trailer, cargo, 3/4-ton, 2-wheel------------------------- 3/4 l 1/8 l 1/8 ------------------------------------ 175 cu ft
Trailer, cargo, 1½-ton, 2-wheel-------------------------- l½ 2\ 2\ ------------------------------------ 283 cu ft 
Trailer, antnunition, 2-ton, 2-wheel--------------------~- 2 2 3 
Truck, utility, \-ton, 4 x 4--~-------------------------- 0.4 0.4 0.6 l 3/4 2 66 cu ft 
Truck, cargo, 3/4-ton, 4 x 4----------------------------- 3/4 l l½ 2 8 160 cu ft 
Truck, cargo, 2½-ton, 6 x 6------------------------------ 2½ 4 5 5. 3 zoe 456 cu ft 
Truck, shop, van, 2½-ton, 6 x 6, M220-------------------- 2½ 3½ 3½ 4 3 
Truck, shop, van, 2½-ton, 6 x 6, M292-------------------- 2½ 2½ 2½ 4 3 
Truck, tank, gas, 2½-ton, 6 x 6, M217-------------------- 750 gal 1,200 gal l ,200 gal 
Truck, tank, water, 2½-ton, 6 x 6, M222----------------- l ,000 gal 1,000 gal 1,000 gal 
Truck, cargo, 5-ton, 6 x 6 (single tires)---------------- 5 6 7½ 15 7½ 2of 550 cu ft 
Truck, cargo, 5-ton, 6 x 6 (dual tires)------------------ 5 6 10 15 7½ 2of 550 cu ft 
Truck, cargo, 10-ton, 6 x 6, M125------------------------ 10 10 15 25 15 600 cu ft 

~Based on 18 inches per man. Does not include driver or assistant. 
Less individual field equipment.

CRecorrmended for emergency use only. No troop seats provided.
dNot generally used for this type of operation.
eFor short hauls; reduced to 16 for long hauls. 
fFor s~ort hauls; reduced to 18 for long hauls. 
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(2) Secondly, using the appropriate single below) compute the number of vehicles required as 
vehicle load ( use the lesser of (a.) and (b) if follows: 
vehicle capacity is figured both ways-see note 

Number of items to be transported* 
Vehicles required 

Number of items that m·ay be loaded onto one 
vehicle 

* This figure may be for a one time lift or on a day-lo-day basis, depending upon the mission. 

Note. When the vehicle load capacity is computed both ways, use the lesser of the results of 
(a) and (b) since: 

1. If (11) is the lesser, it indicates that the weight of the computed load will exceed the vehicle 
payload capacity before all available cargo space in the vehicle is filled . 

2. If (b) is the lesser, it indicates that the computed cargo load will "cube out" (exceed the cubic 
feet of cargo space available in the vehicle) before it exceeds the vehicle payload capacity. 

The vehicle payload (offroad or on highway as may, in the absence of more current data, be used 
applicable) and the cubic capacity of the vehicle as a guide for estimating supply support tonnage 
cargo compartment may be obtained from the capacities of highways under varied conditions 
vehicle data plate and / or the technical manual assuming that operations are sustained, that road 
pertinent to that vehicle. See also table 9-5 for maintenance is adequate, that bridges are capable 
vehicle payload capacity. The weight and / or cubic of sustaining anticipated vehicle load weights, and 
volume of the specific item or load to be transported that each road bears two-way traffic. Columns 5 
may be obtained from the shipper, the service through 9 define the various conditions of roadway, 
representative, or the technical manual applicable terrain, and weather and provide a guide for 
to the particular item to be transported. estimating daily forward tonnage capacities based 

on percentile deviations from standard conditions.9-15. Highway Tonnage Capacities 
Although percentage capacity factors may be a.. In selecting routes over which cargo is to be 
considered in any sequence, a typical applicationtransported, consideration must be given to 
involving all limiting factors is as follows: firstcapabilities of roads and bridges to sustain the 
apply the narrow roadway degradation factor tooperation. The gross weight of the heaviest loaded 
determine the adjusted highway capacity; to thatvehicle should not exceed the rated tonnage 
adjusted capacity, apply the Jim iting terrain factor;

capacity of the weakest bridge unless the bridge will 
finally, to the latter adjusted capacity, apply the

be strengthened before operations begin. It is 
weather factor. The following guidelines must be

difficult to determine exact tonnage capacities of 
considered:

highway for sustained operations because of 
(I) When more than one terrain factor

varying conditions. The volume of tactical, ad­
(columns 6, 7, 8) is present, only the one most

ministrative, and indigenous traffic to be ac­
restrictive factor is used to compute capacity

commodated on supply routes further restricts the 
reduction.

cap abilities of motor transport. 
b. Highway capacities contained in table 9-6 
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"° T11ble 9-6. Highway Capacity "T1...I 

...., 3: 
Daily tonnage forward (short tons) Capacities applicable under various conditions (percentages I 1 u, 

Highway type Optimum 
dispatch 

route only 

60,000II ~~t::~::~~ ·_ ·_ ·_·.·. ·. ·_ ·_·_ ·.·_ ·_ ·. ·_ ·. ·. ·_·_ ·. ·. ·.·_ ·.·. ·. ·_ ·_·.·. ·_ ·_ ·_ 45.000
IBituminous treated . .. . . .. ... . . .. ...... . ... . 30,000 
1Gravel .................. . .. . .. . ... . ...... I 0, 150 
IEarth ... . .................. • . • · · · · · · · · · · · 4,900 

1 Factors are minimum under extreme conditions. 

Supply traffic 

Communica lions I 
zone 

36,000 
27,000 
18,000 
6,090 
2,940 I 

Combat 
zone 

ll.400 
7.:100 
.).800 
:L400 
1.600 

lNarrow Iroadway 

I . ) 

1,) 

7.) 

1,) 

7 .) 

Rolling 
terrain 

IJO 
90 
80 
80 
1,") 

Hilly with 
curves 

70 
70 
(i() 

50 
40 

Mountainous 

40 
40 
:r, 
:rn 
20 

u, 
w 

Seasonal 
bad 

weather 

80 
70 
60 
40 
10 

~ .. t,
"' 
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(2) The weather factor is considered when 
such conditions are expected to exist for a sustained 
period. However, this "sustained period" must be 
considered in relationship to the road surface. For 
instance, a several-day rainfall may have no effect 
on operations over a concrete-surfaced road; 
however, this same rainfall could seriously disrupt 
operations over a gravel or earth road. 

c. Planned tonnage movement should not exceed 
the capacity of any portion of the road net to be 
used or of any bridge on the road net unless con­
struction or heavy maintenance support is provided 
to increase the capacity of that section of highway 
or of the bridge to meet the demands. Otherwise, 
alternate routes must be selected to distribute the 
load. If no alternate routes are available and the 
indicated tonnage is not reduced, the highway or 
bridge can be expected to deteriorate rapidly 
and / or fail and operations cannot be sustained. (It 
should be kept in mind that maintenance vehicles 
and personnel on a road may also interfere with the 
flow of traffic and thereby limit capacity.) For more 
detailed information on highway capacity 
estimation, see FM 55-15. 

9-16. Traffic Density-Traffic Flow 
a. Table 9-7 provides the motor transport 

planner and / or operator with a ready reference for 
determining either, or both, the traffic density and 
the traffic flow for planned or actual motor 
movements operating over the road at various 
sp!'eds and gaps. 

( 1) Traffic density is the average num her of 
veh icl!'s that occupy on!' milt> or one kilometer of 
road_ spact>. It is expressed as vehicles per mile 
(VPM) or vt>hicles per kilometer (VPK as ap­
propriatt>. This factor. which is based upon an 
average vehiclt> length and a given vehicle gap, 
remains constant for givt>n vehicle gap regardless of 
variations in operating spet>d. 

(2) Traffic flow is the total number of 
vehicles which will pass a given point along a road 
or route of march in a given period of time (nor­
mally an hour). Traffic flow is expressed as vehicles 
per hour (VPH ). This factor is based upon a given 
operating speed as well as an average vehicle length 
and a given vehicle gap. At a given vehicle gap, 
traffic flow increases as speed increases and 
decreases as speed is reduced. 

b. The information available in tabl<' 9-7 may be 
used in either the regulation and control of motor 
movements over roads and-or road nets, or the 
planning and operation of convoys. 

c. To use this chart to determine either traffic 
density or traffic flow , two operating factors must 
be known; these factors are vehicle gap and 
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operating speed for the operation under con­
sideration. These factors are applied by-

( I) Reading across the bottom scale to the 
column indicating the appropriate vehicle gap. 

(2) Reading up that vehicle gap column to the 
block opposite the appropriate speed. This block at 
the intersection of these known data provides the 
desired answer concerning traffic density and 
traffic flow. 

EXAMPLE 1: Assume that a convoy is to move 
over a road at a vehicle gap of 40 yards and at a 
speed of 25 miles per hour (mph). By reading 
across the bottom scale (Vehicle gap) to the 40-yard 
column, and then reading up that column to where 
it intersects the horizontal scale (sP,eed) at 25 mph, 
you come to a box that reads as~. The 
figure in the upper diagonal indicatestraicdensity 
(number of vehicles per mile of roadway) for this 
operation; the figure in the lower diagonal in­
dicates traffic flow (the number of vehicles that will 
pass a given point in I hour) for this operation. 

d. The same procedure as outlined in c above is 
followed when vehicle gap and speed are expressed 
in the metric system (meters and kilometers). 
However, the traffic density figures on the chart 
indicate vehicles per mile and this must be con­
verted to vehicles per kilometer; this is done by 
multiplying the given traffic density figure by .62. 
No adjustment is required for the traffic flow since 
this is based on a constant time factor of I hour, 
and on a given point along a route or road. 

EXAMPLE 2: Assume that a convoy is to move 
over a road at a vehicle gap of 32 meters and at a 
speed of 32 kilometers per hour (kmph ). By 
reading across the bottom scale (vehicle gap) to the 
3 2-m eter column, and then reading up that column 
to where it intersects the horizontal scale (speed) at 
3~ km h. you come to a box that reads as 

:~•l . The figure in the upper diagonal780 
m 1cates traffic density (number of vehicles per 
mile of roadway) for this move. To determine the 
number of vt>hicles per kilometer of roadway the 
traffic density figure is multiplied by .62-if the 
answer contains a fraction of less than .SO, that 
fraction is dropped; if the answer contains a 
fraction of .SO or grt>ater, the answer is raised to the 
next higher full number. For this example, 39 x .62 
= 24.18 or 24 vehicles per kilometer. Since the 
figure in the~er diagonal represents traffic flow 
and is based on a time factor, no adjustment is 
required for this figure. 

e. This chart has other applications-for in­
stance, it may be used by the motor transport 
planner and / or operator to determine appropriate 
v!'hicll' gaps and operating speeds compatible to 
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restrictions imposed on an operation with which he 
is concerned. Thus, if instructions from higher 
headquarters or if operating conditions dictate that 
only a given number of vehicles per hour arrive at a 
designated point such as a critical road junction, a 
river crossing point, or a loading or unloading point 
(example 3), or that traffic density on a certain 
route be limited to a specific number of vehicles per 
mile (example 4), these restrictive figures may be 
correlated with those contained in the table and 
suitable operating gaps and speeds may be 
determined. 

EXAMPLE 3: Assume that the planner or 
operator is informed by higher headquarters that 
forward moving traffic passing a given critical point 
(road junction, bridge, one-way defile, or other 
bottleneck) on a route is restricted to no more than 
400 vehicles per hour and he is to maintain that 
flow as nearly as possible. By scanning the traffic 
flow figures of the chart he can determine that there 
are several speed and gap combinations which will 
meet this restriction (for example, 10 mph at 35-
yard vehicle gap-390 VPH; 15 mph at 60-yard 
vehiclegap-375 VPH; 20 mph at 80-yard vehicle 
gap-400 VPH; 25 mph at 100-yard vehicle gap-
400 VPH). Based on this guidance, and con­
sidering other operational factors involved, he can 
determine a suitable speed and gap for his 
operation. 

EXAMPLE 4: Assume that the planner or 
operator is informed by higher headquarters that 
traffic density over a given route is restricted to no 
more than 30 vehicles per mile and no less than 25 
vehicles perm ile and he is to maintain this density 
as nearly as possible. By scanning the traffic 
density figures of the chart he can determine the 
vehicle gaps which will meet this restriction (at a 
vehicle gap of 50 yards, traffic density is 29 vehicles 
per mile; at a vehicle gap of 55 yards, traffic 
density is 27 vehicles per mile; and at a vehicle gap 
of 60 yards, traffic density is 25 vehicles per mile I. 
This information provides guidance to him in 
determining the vehicle gap for the operation with 
which he is involved. 

/. Although this chart is set up in speed in­
crements of 5 miles / 8 kilometers per hour, traffic 
flows for intermediate speeds may be determined if 
desired. This is accomplished by dividing the 
difference in traffic flow between two consecutive 
speeds by either 5, for miles per hour lexample 51, 
or 8. for kilometers per hour lexample 61. The 
result is the number of vehicles to be added to the 
lE>ssn of the traffic flow figures used, for each 
additional milf' / kilometer per hour desired above 
th at lt>ssn figurf'. (Carry any fractions through 

third step, then raise any fraction in result of third 
step to next higher number-see example 6.) 

EXAMPLE 5: Miles per hour. Assume that a 
planner or operator wishes to determine the traffic 
flow for a motor move to be operated at a speed of 
23 mph and at a vehicle gap of 50 yards between 
vehicles. He must-

First, determine the difference in traffic flow 
between 20 mph and 25 mph at a vehicle gap of 50 
yards: 

7 25 (VPH at 25 mph) 
- 580 (VPH at 20 mph) 

145 
Then, divide this result by 5 (the numerical 

difference between 20 and 25 mph) to determine 
the traffic flow for 1-m ile-per-hour steps bet ween 
these speeds. 

145 
-=29 

5 
Then, multiply this result by 3 (numerical 

difference between 20 and 23 mph). 
29 

X 3 

87 
Finally, add this resulting figure to the traffic 

flow indicated for 20 mph to determine the traffic 
flow at 23 mph. 

580 
+87 

667 IVPH at 23 mph I 
EXAMPLE 6: Kilometers per hour. Assume 

that a planner or operator wishes to determine the 
traffic flow for a motor move to be operated at a 
speed of 45 kmph and at a vehicle gap of 64 meters 
between vehicles. He must-

First, determine the difference in traffic flow 
betwt>en 40 kmph and 48 kmph at a vehicle gap of 
64 mf'ters. 

660 IVPH at 48 kmph I 
55(1 IVPH at 40 kmph l 

I I 0 
Then, divide this result by 8 (the numerical 

diffnence between 40 and 48 kmph l to determine 
tht> traffic flow for I-kilometer-per-hour steps 
bPtWPPn tlwse spE>Nls. 

110 
13.7 

8 

• 
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Then,multiply this result by 5 (the numerical flow indicated for 40 kmph to determine the traffic 
difference between 40 and 45 kmph ). flow at 45 kmph. 

13. 7 550 
x5 +69 

68.5 or 69 619 (VPH at 45 kmph) 
Finally, add this resulting figure to the traffic 

• 
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,,'fl... Table 9-7. Vehicle Traffic Density/Traffic Flow at Given Operating Speeds and Vehicle Gaps 
0-

Mil es 
per 

h ur 

50 

Kilometers 
per hour 
(approxi -

) 

80 

~ 
u, 
u, 

w 
0 

45 I 72 

40 I 64 

35 I 56 

30 48 

25 i 40 

20 32 

15 24 

10 I 16 

5 I 8 

Yards I 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 
,eters 

(app:-o ximately) I 9 14 18 23 27 32 37 41 46 50 55 59 64 69 73 78 82 87 

Notes : 

l. Figures in~ diagonals of boxes denote traffic density; figures in lower diagonals of boxes denote traffic flow. 

2. Traffic density figures represent vehicles per mile (VPM); to convert to vehicles per kilometer (VPK) multiply by .62. 

\100 
I 91 
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9-17..Formulas for Determining Unit and Ve- persons, or other units of measure can be deter­
hicle Requirements mined by substituting that unit of measure for tons 

The following formulas are applied m computing in the formulas. 

unit or vehicle requirements on the basis of a. One-Time Lifts. To determine the number of 

planning data discussed in paragraphs 9-13 truck companies or vehicles required to move a 

through 9-15, actual operational data, or a com­ given number of tons in one lift , substitute ap­

bination of both. The number of units or vehicles propriate figures in the following formula: 

required for workloads expressed in gallons, 

Tons to be lifted 
Companies required _ ----------------------­

Tons per vehicle x Vehicles available per company 

Tons to be lifted 
Vehicles required=---------­

Tons per vehicle 

b. Turnaround Time. To determine turnaround accurate. Turnaround time should be rounded of£ 
time, use the following formula. (Caution must be to the nearest tenth for use in further com­
exercised to make sure that the delay factor is putations.) 

2 x Distance 

Turnaround time=---------- + Delays
Rate of march (mih) 

c. Distance Between Truck Terminals or Trailer to determine the appropriate distance between 
Transfer Points. When locating truck terminals or these installations in order to obtain a specific 
trailn transfer points, the following formula is used turnaround time: 

(Hours per operating shift-Delays) x Hate (mih 

Distance= 
2 

d. Sustained Operations. The following formula and line haul operations. The number of vehicles 
is used to determine the number of truck companies required can be determined by omitting vehicles 
required to move a given daily tonnage in sustained available per company from the formula.) 
operations. (This formula is applicable to both local 

Daily tonnage x Turnaround time 
Companies required = ------------------------------­

Tons per vehicle x Vehicles available per company x Operational day 

9-18. Line Haul Operational Planning Exercise support facilities involved, the routes to be used, 

The following procedure demonstrates the method and the distances bet ween points and over which 
of planning and setting up a motor transport line the operation will be conducted are shown in figure 
haul move involving trailer transfer operations. For 9-2. 
the purpose of planning this exercise, the location of 
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Port Alpha 

~233mi 

• 

10 mi 

Red Beach 

Vil{1ir,• 11-2. Houle and facilities diagram. 

a. Tonnages to be Moved by Motor Transport. (2) A graphic portrayal of the daily tonnages 
(I) Inform at ion provided by the staff to be moved between activities, and the routes over 

movements officer establishes tonnages to be which these tonnages will move in this operation is 
moved over the road as follows: illustrated in figure 9-3. The daily movement of the 

3,600 short tons daily from Port Alpha to 3,600 STON's from Port Alpha forward, and of the 
Depot 301 I ,500 STON's from Depot 101 forward have been 

2,400 short tons daily from Red Beach to combined at the point on the route where these 
Depot 101 forward movements coincide. This provides both a 

1,500 short tons daily from Depot 101 to realistic picture of the flow of tonnages over the 
Depot 301 road, and a working aid for planning the operation. 
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Port Alpha 

~5,100 STON 
• 

1,500 STON 

~ \ 
5,100 STON 

2,400 

I 
Red Beach 

ViK11r,, <J-:J. Tonnage information diagram. 

b. Operational Planning Factors. The following 
operational factors will govern the planning for this 
operation: 

(l) Round-the-clock operations; two 10-hour 
operating shifts. 

(2) Vehicles available per unit-42. 

.. 

(3) Load per 2½-ton truck-3.5 tons. 
(4) Load per 12-ton cargo sem itrailer-10 

tons. 

Nott'._ Cargo to be transported is of a type that will permit 
vehicles lo be loaded to indicated capacities without exceeding 
cubic capacities of vehicle cargo compartments. 

(5) Rate of march: 20 mih-main supply route between origin and destination terminals 
I 5 mih-Port Alpha to origin terminal 

Depot 101 to origin terminal 

• Destination terminal to Depot 301 
10 mih- Red Beach to 

(6) Delay times: 
2 .5 hours per round trip for loading and 

unloading straight trucks (1.25 hours for loading 
and 1.25 hours for unloading). 

I hour per relay (round trip per leg) for 
truck tractors engaged in line haul operations 
and / or shuttle operations between terminals and 
supported agencies. 

Depot 101 

c. Location of Truck Terminals (fig. 9-4). Since 
the operation involves a line haul, and the distances 
and operating factors dictate t~e establishment of 
short haul and / or shuttle tractor operations in 
conjunction with a trailer relay operation, it is 
necessary to determine the approximate locations of 
the origin and destination truck terminals for the 
line haul task _in order to separate the line haul from 
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local operations and to identify specific workloads 
and tasks. 

(II The origin truck terminal should be 
centrally located near the road intersection between 
Port Alpha and Depot IO I, provided a suitable site 

( 2) The destination truck terminal should be 
located near the intersection of the road leading to 
Depot 30 I to be near the cargo's destination and to 
be on the main route to allow for expansion forward 
without relocation. 

is available. 

Port Alpha 

Truck Terminals 
• 

Red Beach 

Figure 9-4. f,oc11tion of truck terminnk 

d. Location of Trailer Transfer Points. Before haul can be compute'd. The distance to allow 
determining and computing the type and number of between trailer transfer points to obtain a turn­
truck units required for each task for the line haul, around time of 10 hours (one shift in the 
the location of trailer transfer points to divide the operational day) is obtained as follows (the I-hour 
line haul into legs must be determined so that total .delay in the formula is the I-hour relay time per line 
delays and total tumaround time for thP, P,ntire line haul leg): 

Distance· = (10 hours per operating shift-I hour delay) x 20 mih 

" (}0- 1) X 20 
----'-----

2 

= 90· miles between trailer transfer points 
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Trailer transfer points are then located as shown in 
figure 9-5. In addition to the consideration of 
distance to allow for the most desirable turnaround 
time, the planner must consider suitable sites for 
locating these facilities (paras 9-10 and 9-11). Note 

Port Alpha 

• 

FM SS-30 

that the short leg (53 miles) has been placed for­
ward. This is to avoid relocating any but the most 
forward trailer transfer point in the event of ex­
pansion of the operation. 

90 mi -0- 90 mi -{J- 53 mi 

V 
Trailer Transfer Points 

Red Beach 

Vi,:1m• 9-.5. /,ocntion of trailer transfer points. 

e. Types of Units Required. Based on the 
preceding information, specific tasks, workloads, 
and the types of units required to perform the 
various transport missions of this ooeration can .. now be determined. A study of the overall operation 
including the types of hauls involved, the operating 
areas, and the daily tonnage requirements indicates 
that the following types of units would be most 
suitable for the missions as indicated: 

(1) Line haul from origin truck terminal to 
destination terminal: 5,100 short tons, medium 
truck companies (cargo). 

(2) Port clearance from Port Alpha to origin 

truck terminal: 3,600 short tons, medium truck 
companies (cargo). 

(3) Beach clearance from Red Beach to Depot 
101: 2,400 short tons, light truck companies (2½­
ton). 

(4) Delivery of cargo from Depot 101 to origin 
truck terminal: 1,500 short tons, medium truck 
companies (cargo). 

(5) Delivery of cargo from destination truck 
terminal to Depot 301: 5,100 short tons, medium 
truck companies (cargo). 

f. Computi~g for Medium Truck Companies 
Required for the Line Haul Task. 
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Daily tonnage .= 5,100 STON 

• 2 x 233 miles + 3 hours delay (l hour for each relay, 
Turnaround time= 20 mih 3 relays for the line haul) 

= 26.3 hours 

Tons per vehicle (12-ton semitrailer J= l USTON 
Vehicles available per company= 42 

Operational day= 20 hours 

Thus: 

companies required= 5,100 STON x 26.3 hours 
l 0 STON x 42 vehicles x 20 hours 

=15.96 or 16.0 medium truck companies required 

g. Computing for Medium Truck Companies destination truck terminal to direct.support activity 
Required for Local Hauls. (Depot 301): 

(l) Movement of 5,100 short tons from 

Daily tonnage = 5,100 STON 

Turnaround time =-= 2 x 1O miles -t- l hour delay (l hour relay time)
15 mih 

= 2.33 hours 

Ton per vehicle (12-ton semitrailer)= 10 STON 
VPhicles available per company= 4i 

Operational day= iu hours 

Thus: 

Companies required= 5,100 STON x 2.33 hours 
l 0 STON x 42 vehicles x 20 hour~ 

= 1.41 or 1.5 medium truck companies required 

(2) Movement 01 ;>,ouU short tons from Port 
Alpha to the origin truck terminal: 

Daily tonnage = 3,600 STON 

l'urnarounct time= ix 15 miles + I hour delay (I hour relay time I 
15 mih 

• 
= 3 hours 

Tons per vehicle ( 12-ton semitrailer) =IO STON 
Vehicles available per company= 42 
Operational day= 20 hours 

Thus: 

Companies required= 3,600 STON "3 hours 
10 STON x 42 vehicles x 20 hours 

- J .:,rn or J .:i medium truck companies required 

(3) Movement of 1,500 short tons from Depot 
101 to the origin truck terminal: 
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OAilv tonnage = 1,500 STON 

. 2 x 5 mites 
Turnaround time =----- + 1 hour delay ( l hour relay timel 

15 mih 
=l.66 hours 

Tons per vehicle ( 12-ton semitrailer) = l O STON 
Vehicles available per company= 42 
Operational day = 20 hours 

fhm1: 

1,500 STON x 1.66 hoursCompanies required 
l O STON x 42 vehicles x 20 hours• 

= .29 or .3 medium truck company required 

h. Total Medium Truck Companie!i Xequired. I .3 Port Alpha to origin truck terminal 
( l) The total medium truck companies .3 Depot 101 to ori~in truck terminal 

reg uired for local and line haul tasks are as follows: • ·Jc.f-J or 20 truck companies 

I 6.0 line haul 
; .5 destination truck terminal to Depot 

301 

Not,•. Onr tram, GE. ntf'dium truck squad fTOE 55-540 I may be used as augmentation to meet 
thr lrunsport capability required by the . I percent required over 19 companies. This would eliminate the 
nP,•d to assign II full 20 mf'dium truck companies to thP nnPrAtion . 

(2) Thus 20 medium truck companies, or 19 
augmented by one medium truck squad, are 
required to accomplish all tasks for which medium 
truck companies have been selected. In this 
operation, the workload is shared among all 
medium truck companies, since all are connected 
with the semitrailer relay operation. Therefore, the 
~ractional part of the unit requirement for each task 
is retained and included in the total; the total is 
then rounded off to the next higher number of 
units. However, where the workload cannot be 
shared among units doing varied tasks, the unit 
requirement for each task must he rounded off to 
the next higher whole number. 

i. Computing for Light Truck Companies 
Required for Beach Clearance. Computation of the 
num her of light truck companies required for 
moving 2,400 short tons daily from Red Beach to 
Dl'pot IO I is as follows: 

Daily tonnage = 2,400 STON 

2
Turnaround time x 15 miles + 2.5 hours rie.tay (2.5 hours per round trip for loading and

10 mih 
unloading straight trucks) 

= 5.5 hours 
Tons per vehicle (~ ½ -ton truck)= 3.5 STON 
Vehicles available per company = 42 
Operational day = 20 hours 
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Thus: 

2,400 STON x 5.5· hours 
Companies required= 3.5 STON x 42 vehicles x 20 hours 

- 4.48 or 5 light truck companies (fraction raised to next higher number) 

.\°01,•. Thrrl' tPams, GD. light truck squad (TOE .5.5-.'>40 I may br used as augmrntation to meet the 
transport rnpability rrquirrd by tlw .41! prrcr nt required over four companies. This would eliminate the 
1w1•d to assign a full fivr companirs to thr oprration. 

j. Control Units Required. Based on the tonnage moved by units in specific periods; average 
preceding computations, either 19 medium truck vehicle mileage for specific operating periods. 
companies with augmentation, or 20 full medium (2) Time required to move between specific 
truck companies and either four light truck points; delay times to include loading, unloading, 
companies with augmentation, or five full light relay, transfer, and servicing; and time required for 
truck companies are required for the operation. In administrative and logistical support. 
addition, four teams (team GF, TOE 55-540) are (3) Average rate of march attainable (by type 
required to man the two trailer transfer points and of vehicle) on specific routes and sections of routes. 
the transfer operations in the truck terminals. For ( 4) Maintenance data to include: vehicle 
command and control of these units, four motor downtime, vehicle availability, component life, fuel 
transport battalions and one motor transport group and lubricant consumption, and maintenance 
are required. (See FM 101-10-2, for basis of and / or repair problems peculiar to the area. 
allocation.) The group commander has overall (5) Percentage of utilization for units and 
responsibility for the operation and assign a vehicles. 
specific geographic area for location and operation (6) The incidence and causative factors of 
to each battalion. The responsibility for operating accidents and losses sustained from accidents. 
each truck terminal is assigned to a specific bat­ ( 7) Location of supported and supporting 
talion. agencies and units. 

b. Highway and terrain do.to. to be collected9-19·. Collection of Operational Data 
include the following information:

In planning for an operation, reliance must be 
( l) General road and/ or route charac­

placed on available facts, broad planning factors, 
teristics. (Much of this information may be

and assumptions. Planning and operational 
provided by engineer road reconnaissance reports.

procedures may be refined by applying data 
However, motor transport operating units can

collected once an operation is underway (ex­
collect and develop other supplemental data that

perience factor) to either adjust that operation or to 
directly affect operations such as distances between

substitute this known experience factor for 
points, feasible loads per vehicle, types of vehicles

assumptions or •variables when planning sub­
suitable, and width of the roadway as it permits or 

sequent transport operations. To provide this 
prohibits two-way traffic.)

known operational data, a uniform system for 
(2) Effect of weather and enemy action on the

collecting, reporting, and com piling data should be 
road net.

established for motor transport operating units. ..( 3 l Information regarding the impact of
Data to be collected can be divided into two 

civilian traffic and other military traffic on the road
categories: unit operating data and highway and 

net.
terrain data. 

(4) General characteristics of terrain in­
o.. Unit operating do.to. to be collected include, 

cluding trafficability, gradients, natural <?h­
but are not limited to, the following information : stacles, and the effect of weather on- trafficability.

(1) Average load per vehicle by type and the 

9-24 
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APPENDIX A 

REFERENCES 

" 

.. 

.. 

.. 

A-1. Army Regulations (AR 's) 

l 1-8 
l l -14 
40-20 
55-1 
55-165 

55-355 
310-25 
310-50 
380-5 
385-10 
385-40 
385-55 
600-20 
710-2 

746-1 
750-series 

A-2. Field Manuals ( FM's~ 
5-34 
5-36 
8-35 
19-4 
19-25 
19-30 
20-22 
21-5 
21-6 
21-26 
21-30 
21-48 

21-60 
24-16 
27-10 
29-2 
29-23 
29-30-1 
30-5 
30-10 
31-16 
31-25 
31-35 
31-70 
31-71 
31-72 
31-81 (Test) 

Principles, Objectives, and Policies of the Army Logistic System. 
Logistic Readiness. 
Evacuation of Patients. 
CONNEX Container Control, Utilization, and Reporting. 
Agreement Between Army and Air Force · for Joint Operation of 

CONEX Containers in a Pooled Fleet. 
Military Traffic Management Regulation. 
Dictionary of United States Army Terms. 
Authorized Abbreviations and Brevity Codes. 
Department of the Army Information Security Program. 
Army Safety Program. 
Accident Reporting and Records. 
Preven,tion of Motor Vehicle Accidents. 
Army Command Policy and Procedure. 
Materiel Management for Using Units, Support Units, and In­

stallations. 
Color, Marking, and Preparation of Equipment for Shipment. 
Maintenance of Supplies and Equipment. 

Engineer Field Data. 
Route Reconnaissance and Classification. 
Transportation of the Sick and Wounded. 
Military Police Support, Theater of Operations. 
M ilitarv Police Traffic Control. 
Physical Security 
Vehicle Recovery Operations. 
Military Training Management. 
Techniques of Military Instruction. 
Map Reading. 
Military Symbols. 
Planning and Conducting Chemical, Biological, and Radiological 

(CBR) and Nuclear Defense Training Exercises. 
Visual Signals. 
Signal Orders, Records, and Reports. 
The Law of Land Warfare. 
Organizational Maintenance Management. 
Direct Support Maintenance Battalions (Nondivisionall. 
Division Maintenance Battalion. 
Combat lntelli,rnnr.P. 
Military Geographic Intelligence (Terrain). 
Counterguerrilla Operations. 
Desert Operations. 
Jungle Operations. 
Basic Cold Weather Manual. 
Northern Operations. 
Mountain Operations. 
Base Defense. 
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31-85 Rear Area Protection (RAP) Operations. 
55-1 Army Transportation Services in a Theater of Operations. 
55-8 Transportation Intelligence. 
55-10 Army Transportation Movements Management. 
55-11 Air Movement Control Units. 
55-15 Transportation Reference Data. 
55-31 Army Motor Transport Units. 
55-60 
55-70 

Army Terminal Operations. 
Transportation Container Operations (to be published). 

.. 
100-5 Operations of Army Forces in the Field. 
100-10 Combat Service Support. 
101-5 Staff Officers' Field Manual-Staff Organiz_ation and Procedure. 
101-10-1 Staff Officers' Field Manual: Organizational, Technical, and Logistical 

Data (Unclassified data). 
101-10-2 Staff Officers' Field Manual: Organizational, Technical, and Logistical 

Data-Extracts of N ondivisional Tables · of Organization and 
Equipment. 

(SI 101·10-3 Stal£ Officers' Field Manual: Organizational, Technical, and Logistical 
Data-Classified Data (U ). 

A-3. Technical Manuals (TM's) 
5-series Engineers. 
9-500 Data Sheets for Ordnance Type Materiel. 
38-750 The Army Maintenance Management Systems (TAMMS). 
55-310 Motor Transport Operations. 
55-311 Motor Convoy Security in Stability Operations. 
750-sedes Maintenance of Supplies and Equipment. 

.\-4. Tables of Organization and Equipment (TOE) 

29-500 Composite Service Organization. 
29-600 Organizational Maintenance Teams. 
30-34 Military Intelligence Company, Technical Intelligence. 
55-2 Headquarters and Headquarters Company, Transportation Command. 
55-11 Headquarters and Headquarters Company, Transportation Motor 

Transport Brigade. 
55-12 Headquarters and Headquarters Detachment, Transportation Motor 

Transport Group. 
55-16 Headquarters and Headquarters Detachment, Transportation Motor 

Transport Battalion. 
55-17 Transportation Light Truck Company. 
55-18 Transportation Medium Truck Company. 
55-19 Transportation Car Company (Support Command or Airborne Corps). .. 
55-28 Transportation Heavy Truck Company. 
55-62 Headquarters and Headquarters Company, Transportation Brigade, 

Field Army Support Command or Corps Support Command. 
55-6i Transportation Light-Medium Truck Company. 
55-84 Transportation Motor Transport Company, Supply and Transport 

Battalion Infantry Division (Mechanized). 
55-87 Transpor•:f.ltion Motor Transport Company, Supply and Transport 

Battalion, Armored Division. 
55-88 Transportation Motor Transport Company, Supply and Transport 

Battalion, Infantry Division. 
55-540 Transportation Motor Transport Teams. 
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A-5. De_partment of the Army Pamphlets (DA Pam) 

108-1 
310-series 
690-80 

700-2 
750-series 

A-6. Technical Bulletin (TB) 
55-46-1 

A-7. DOD Regulation 
4500.32-R 

A-8. DA Forms 
285 • 
348 
2028 
2400 
2401 
2404 
2408-1 
2408-5 
2409 

A-9. DD Forms 
314 
518 

A-10. Standard Forms (SF) 
46 
91 

Index of Motion Pictures and Related Audio-Visual Aids. 
Military Publication Indexes. 
Use and Administration of Local Civilians in Foreign Areas During 

Hostilities. 
Commander's Supply and Maintenance Handbook. 
Preventive Maintenance Guide for Commanders. 

Standard Characteristics (Dimensions, Weight, and Cube) for Trans­
portability of Military Vehicles and Other Outsize/ Overweight 
Equipment lin TOE Line Item Number Sequencel. 

Military Standard Transportation and Movement Procedures 
IMILSTAMP). 

Accident Report. 
Equipment Operator's Qualification Record (Except Aircraft). 
Recommended Changes to Publications. 
Equipment Utilization Record. 
Organizational Control Record for Equipment. 
Equipment Inspection and Maintenance Worksheet. 
Equipment Daily or Monthly Log. 
Equipment Modification Record. 
Equipment Maintenance Log (Consolidated). 

Preventive Maintenance Schedule and Record. 
Accident-Identification Card. 

US Government Motor Vehicle Operator's Identification Card. 
Operator's Report on Motor Vehicle Accidents. 
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APPENDIX B 

METRIC CONVERSION TABLES 

Linear Measure !Kilometers to Miles / Miles to KilonH'ters l 

Kilometers to miles Miles lo kilometers 

-L-
1km ~ .621 - mil 

1km ·_i;; 1.609 - mil 
tmixl.609-km> 
lmi : .621- km>-

• I 
., 
:\ 
·1 
., 
h 
-
I 

B 
l) 

10 
20 
:rn 
40 
:;o 

-

-

= 
= 
-

.62 
1.24 
1.86 
2.48 
:uo 
:1.,2 
4.34 
4,IJ(J 
5.58 
6.21 

12.42 
18.6:\ 
24.84 
31.05 

•) 

:\ 
4 
.'l 
h -• 
8 
<) 

10 
20 
:rn 
40 
so 

-
s: 

-
-
= 
= 

1.60 
3.21 
4.82 
(1.43 
8.04 
9.65 

I 1.26 
12.87 
14.48 
16.09 
32.18 
48.27 
(14.36 
80.45 

Linear Measure (General) 

Unit 

I mile 
I kilometer 
I yard 
I meter 
I foot 
I inch 
I centimeter 

Miles 

I 
I ...

I 0.h214 
.. . . . . 

. . . . . . 

. .. 

.. . . . . 

.. . . . . 

Kilometers I Yards
l 

1.609 1,760 
.... I I .093.6 
. ... . .....I 
. ... 1.0936 
. ... 0.333 
. .. . . .. .. . 
. . . . . .. . .. 

-----

I Meters 

1609.3 
1000 

I 0.9144 
. . .... 
0.3048 
. ..... 
. . . . .. I ----· 

Feet 

5,280 
3,281 
3 
:UHi 
. . .. 

0.0833 
0.0328 

Inches 

63,3(>() 
39,3 iO 
36 
39.37 
12 
. ... .. 
0.3937 

Centimeters 

160,933 
100,000 
91.44 
JOO 
30.48 
2.540 
. ..... 

Liquid Measure 

.. 
Gallons IUSI 
Gallons IUSI 
Gallons {US I 
Quarts (USI 
Quarts (USI 
Quarts {USI 
Liters 
Liters 
Liters 
Liters 
Gallons (imperiall 
Gallons (imperiall 
Gallons (imperiall 
Quarts (imperiall 
Quarts (imperiall 
Quarts (imperiall 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3.785 
.8327 

3.332 
.946 
.2082 
.8327 
.2642 

l.057 
.2201 
.8804 

l.201 
4.802 
4.545 

.3001 
1.201 
1.136 

liters 
gallons {imperiall 
quarts {imperiall 
liters 
gallons {imperiall 
quarts { im periall 
gallons {USI 
quarts {USI 
gallons {imperiall 
quarts {imperiall 
gallons {USI 
quarts IUSI 
liters 
gallons (USI 
quarts n.1 s1 
liters 
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Speed Conversion 
I 

Statute 
miles Feet I Feet Meters Meters 
per Kilometers per per per per 

Unit Knots hour per hour minute second minute second 

I knot• . . .... 1.1516 l.8532 101.34 l.6890 30.89 0.5148 

...
I milr prr hour 0.116114 .. .... l.6093 88.00 l.4667 26.82 0.4470 

I kilonwtPr per hour 0 .5:\% I 0.6214 . . . ... 54.68 0.9113 16.67 0.2778 
' 

• One knot-nautical mile per hour . 
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APPENDIX C 

METHODS OF LOADING AND UNLOADING CARGO SEMl1TRAILERS 
IN THE MOVEMENT OF TWO SEMITRAILERS 

BY ONE TRUCK TRACTOR 

.. 
Section I.,. 

C-1. General 
a. When the requirement arises to · load one 

semitrailer onto another for transport, problems 
may arise if no loading facilities or equipment 
(ramps, loading docks, gantry cranes, or other 
loading or lifting devices) are available. This ap· 
pendix offers several methods by which units in the 
field may conduct an operation of this type using 
various expedient loading or unloading measures. 

b. In an operation in which · semitrailers are 
loaded onto other semitrailers and either shipped as 
cargo or moved from one point . to another as a 
matter of convenience, close coordination with the 
receiving activity must be accomplished to assure 
that that activity will have the equipment and/ or 
facilities available to perform unloading 
procedures. In this connection, it may be necessary 
to combine varied operational procedures by using 
one loading method at origin and a different 
unloading method at destinati~n. For instance, 
semitrailers loaded by using a portable ramp at 
origin may, at destination, be· required to be 
unloaded using a modified terrain feature or a 
permanent loading dock. Further, if lifting devices 
of sufficient capacity are available at destination, 
such as when semi trailers are being moved into a 
port area, semitrailers ramp-loaded at origin may 
be unloaded by being lifted off at destination. This 
fact must be considered in planning and conducting 
an assigned transport mission. 

c. When loading and unloading procedures 
involve the use of tractors to position semitrailers 
on, or remove them from, transporting semitrailers, 
care must be taken to insure that the tractor 

DISCUSSION 

operators employeo are the fully qualified and 
experienced drivers. 

d. In the first method described in this appendix 
and illustrated in figure C-1 (flip method, para C-
3), the transported and transporting semitrailers 
ride bed-to-bed; the securing of the transported 
semitrailer for movement is simply a matter of 
properly securing it in place on the cargo bed of the 
transporting semitrailer using chains, wire rope, or 
banding devices for tiedown. In the other methods 
described herein and illustrated in figures C-2 
through C-5, the transported semitrailer rests in an 
upright position ( on its wheels and landing gead on 
the bed of the transporting semitrailer; it must not 
only be tied down but also must be securely blocked 
and brar.erl for movement. 

• e: To prevent accidents, personal injuries and/ 
or damage to equipment, and delays, care must 
be taken to make certain that the transporting 
tractor-semitrailer unit rests on as level and 
compacted a surface as is possible during loading 
and unloading. When the transporting semitrailer 
is not hooked up to a tractor during operations, 
special care must be taken to insure that-

( 1 ) The surf ace on which the landing gear 
rests is firm. If necessary, the ground surface will be 
strengthened and reinforced using fill, gravel, 
lumber or timbers, pierced steel planking, or any 
o.ther suitable materials available, to reduce the 
possibility of landing gear legs sinking into the 
ground during loading and unloading. 

( 2) The wheels of the transporting semitrailer 
are blocked and the brakes are set to prevent 
movement of the semitrailer during the operation. 

Section II. LOADING AND UNLOADING METHODS 

C-2. General or restrictive. Depending upon the personnel and 
The several methods of loading and unloading equipment or facilities available-and on the 
semitrailers to be transported as presented in this ingenuity of personnel engaged in the operation­
appendix are not intended to be either all-inclusive units in the field may devise and use other suitable 
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methods or may use variations and expedients (for on to the transporting semitrailer in a bed-to-bed 
example, substitution of plank treadways for position. It requires no fabrication of facilities and 
portable ramps) for the methods discussed herein. can be performed using a unit wrecker (or other 

C-3. Flip Method available lifting device l. 

a. This method loads the transported semitrailer 

.. 
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!aJ 

(bJ 

-
... 

(CJ 

Figure C- 1. Flip • met hod J''or loading semitrailers. 
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b. The loading procedure is as follows: 
( 1 l Spot two stake and platform semitrailers, 

with side and end boards removed, side by side as 
shown in figure C-la (park axle-to-axle or axle-to­
landing-gear as desired). 

( 2 l Fasten siderails together at two or more 
places using chain, wire rope, or other available 
material, t>assed through the side rails. 

(3) Use wrecker (or other lifting device) to lift 
the off-side of the transported semitrailer and flip it 
over onto the cargo bed of the transporting 
semitrailer (fig C-1 band 1 c). 

Note. Hetract the landing gear either after the initial 
lift of thf' transported semitrailer, or after it is positioned on the 
rarl,(o bed of the transporting semitrailer. 

(4) Secure transported semitrailer to bed of 
the transporting semitrailer using chains and / or 
wire rope; load and tie down side and end boards. 

c. To unload the transported semitrailer at 
destination the procedure is a general reversal of 
the loading steps. All tiedowns are removed and the 
side and end boards are unloaded; siderail 
tiedowns are attached and a wrecker or lifting 
device is used to lift and flip the transported 
semitrailer back onto the ground; the siderail ties 
are then removed. 

Note. Extt>nd the landing gear after the rear wheels of the 
trunsportt>d Sf'mitrailt>r rest on the ground; use the wreclcer to 

• hold tht> load until the 1-(f'ar is extended. 

d. Field reports indicate that the lo-llowing 

problems may be encountered when using this 
transport method: 

(1) Siderails and marker lights on both 
semitrailers may be damaged during the flipping 
process (both loading and unloading). 

(2) Brake fluid may be lost from the trans­
ported semitrailer by leakage through the master 
cylinder vent and hydraulic fluid may be lost from 
the landing gear dtle to the semitrailer resting in an 
upside down position during transport. 

Operating personnel are cautioned to use care 
during loading and unloading to minimize damage. 
After delivery, both semitrailers will be inspected 
and serviced and / or repaired prior to being put 
back into road service. 

e. A variation oI this flip method is one in which 
the tran sporte·d semitrailer is first flipped over to 
rest on its bed, upside down on the ground. Two 
wreckers-one set off to the side at each end-then 
lift and hold this semitrailer while the transporting 
semitrailer is maneuvered and backed under it. The 
transported semitrailer is then lowered into proper 
load position in the bed of the transporting 
semitrailer. 

C-4. Lifting Method 
a. This method loads the transported semitrailer 

onto the transporting semitrailer in an upright 
position. It requires no fabrication of facilities and 
can be performed using one tractor and the unit 
wrecker (or other suitable, available lifting device l. 

• 
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IaI 

/'••IJ!UrtJ ( , ' ...., . 1 ,J ·11,·11,,,... ml'thod for lo11di11g semitrailers. 
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b. The loading procedure is as follows: c. To unload the semitrailer at destination using 
(11 Back transporting semitrailer up to rear of this same method (where loading ramp or other 

transported semitrailer (fig C-2 al. unloading facility is not availablel the loading steps 
(2) Use wrecker to lift transported semitrailer are gen er ally reversed as follows: 

by the rear lifting shackle (fig C-2 bl. (I) Remove semitrailer tied owns and blocking 
(31 Back transporting semitrailer ap­ and bracing; unload side and end boards. 

proximately half way under lifted semitrailer; ( 2 l Using wrecker, lift transported semitrailer 
lower lifted semitrailer onto cargo bed of trans­ by front lifting shackles; hold while transporting .. 
porting semitrailer. semitrailer is moved forward approximately three­

141 !;hift wrecker to front end of transported quarters of its length. 
semitrailer and, using front lifting shackle, lift front (31 Lower front end of transported semitrailer 
end. onto the ground. 

(51 Hold and maneuver transported ( 4 l Shift wrecker to rear of transported 
semitrailer with wrecker boom while transporting semitrailer and using rear lift shackle, lift free of 
sem itr~ iler is backed into proper position under the transporting semitrailer; move transporting 
load; lower transported semitrailer onto cargo bed semitrailer out. 
?f transporting semitrailer (fig C-2 c ). ( 5) Lower rear of transported semitrailer to 

(61 Block, brace, and tie down transported the ground ; release from wrecker lift. 
semitrailer; load and secure side and end hoards. (61 Install (or load) side and end boards; 

Not<'. If two wreckers or lifting devices are available move semitrailer out. 
tlwy may be positioned-one set off to the side al each end of 

C-5. Porta·ble Ramp Methodthf' transported semitrailer-and . used to lift and hold that 
st>mitrailf'r while the transporting semitrailer is maneuvered a. This method requires the fabrication, from 
and backt>d under it. The transporting semitrailer is then wailable lumber and / or metal, of a portable ramp
lnwPred into proper load position on the bed of the transporting (mounted on skids, rollers, or wheelsl for use in the
sPmitrailn. 

loading process. 

~t§Jt§J 
(a) 

(b) 

Vigur<' C-.1. Portable ramp used for loading semitrailers. 

b. The loading procedure is as follows: tor during loading the wheels must be blocked 
( l l Position ramp at rear nf transporting and the brakes set. 

semitrailer (fig C-3 a I. ( 2 l Use tractor to back. transported semitrailer 
Caution. it ramp is on wheels or rollers it up ramp and onto transporting semitrailer; extend 

must he hlocked to prevent movement. If the landing gear, uncouple and remove tractor (fig C-

transporting semitrailer is not hooked to a trac- 3 b. I. 
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(3) Block, brace, and tie down transported C-6. Fixed Ramp Method 
semitrailer; load and secure side and end boards. a. This method is performed in an almost 

c. To unload the semitrailer at destination using identical manner as when loading with a portable 
th is same method, the loading steps are generally ramp. In this case, however, the ramp used is an 
reversed as follows: inmovable field expedient type, and the trans­

( l l Place portable ramp in position at rear of porting semitrailer must be backed into position at 
transporting semitrailer. the ramp for loading. 

Caution. Instructions contained in caution b. The fixed ramp is prepared using heavy 
to paragraph C-5 b ( l l apply as appropriate timbers or raHroad ties (fig C-4 a) or impacted 
during unloading. earth (fig C-4 b ). The timbers or ties should be 

(2 l Remove semitrailer tiedowns and blocking spiked, bolted, or otherwise secured together; the 
and bracing (unload side and end boards as earthen ramp should be firmly tamped and then 
required). surfaced with planks, pierced steel planking, or 

(3) Back towing tractor into position and up other available materials to provide a firm, solid 
ramp; hook up and tow transported semitrailer surface over which to load. The earthen ramp 
from transporting semitrailer. ·should also be shored at the loading end to prevent 

(4) ln~tall (or load) side and end boards; breakdown during use. 
move semitrailer out. 

(a) 

(b) 

,. 

(c) 

Figure C-4. JVonportable ramp used for loading semitrailer.~. 
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c. The loading pror.Pil ure is as follows: 
(1) Back trnnsportmg semitrailer into position 

at ramp as shown in figure C-4 c. 
Caution. ·If the transporting semitrailer is 

not hooked to a tractor during loading, the 
wheels must be blocked and the brakes set. 

(2) Back semitrailer to be transported up ramp 
and into position on bed of transporting 
semitrailer; extend Ian ding gear, uncouple and 
remove tractor (fig C-4 c ). 

(3) Block, brace, and tie down transported 
semitrailer; load and secure side and end boards. 

d. To unload the semitrailer at destination using 
a tow-off method, either a portable or fixed ramp or 
other similar facility may be used. 

(1) If a portable ramp is used, the procedure& 
as outlined in paragraph C-5 c apply. 

(2) If a fixed ramp or facility is used, the 

provisions of paragraph C-5 c apply except that in 
C-5 c (1 ), the transporting semitrailer is backed into 
position at the fixed ramp or facility. 

C-7. Use of Terrain Features 

a.Natural or man made terrain features (arroyos , 
dry river beds, natural land depressions, cuts and 
fills, ditches, trenches, etc.) may be used or adapted 
for use as loading ramps. Depending upon the 
contours of the feature used, either little or no pi­
oneer work, or extensive work may be required to 
prepare it for operations. 

(1) In some cases, a cut or fill, irrigation ditch, 
roadside drainage ditch, or other type ditch or 
trench may require little or no pioneer work te 
prepare it as a loactmg ramp. Figure C­
S a illustrates how such a feature may be used to 
load one semitrailer onto another. 
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-
(a) 

(b) 

(c) 

(d) 

/.'i,t11re <:-.5. u .~e of terrain features for lnading semitrailers. 
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(3) In other cases, an arroyo , dry river bed, or 
natural depression may require fairly extensive 
work to prepare it as a loading ramp . Figure C-5 b 
illustrates a cross section of such a feature-the 
heavily shaded area illustrates where earth removal 
is required to prepare a suitable ramp. Figure C-5 c 
illustrates the feature after it is prepared; note that 
the face of the cut has been shored to prevent 
breakdown during use. 

b. The loading procedure (fig C-5 d I generally 

follows the procedures for ramp loading as stated fn 
paragraphs CS band C-6 above. 

c. The method of unloading the transported 
semitrailer at destination will depend upon the 
facilities available at that point and can be ac­
complished in any of the procedures as outlined in 
paragraphs C-4 c, C-5 c, and C-6 d,above, or it may 
be unloaded using a terrain feature to provide the 
unloading facility. • 

.. 
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APPENDIX D 

TYPE TIME-DISTANCE TABLE 

The following table may serve as a guide in move a specified distance at specific speeds and• 
planning motor transport movements. A tabular rates of march. Planners can modify the table to 

listing is given of the time required for vehicle(s) to suit their specified needs. 

Tim,•-/)i.~111,u·e T11'1le for Selected Vehicle Speeds 

Traveltime I 

RateRate Rate 

20 mph 05 mih) 30mph (25mih ) 
16kmph t12kih l 32kmph (24kihl 

Distance 10mph (7 .5mih l 
48kmph (40kihl 

I
km Mi Hr Min Hr Min Hr Min 

I 0 5 0 2.5 0 1.5II 0 8 0 4 0 2.4 
•) 10 5 00 0 3 
:1 0 15 0 7.5 0 4.5 

2 0 16 0 8 0 4.8 
4 0 20 0 10 0 6 

3 0 24 0 12 0 7.2 
s 0 25 0 12.5 0 7.5 

" 0 30 0 15 0 9 
4 0 32 0 16 0 9.6 

7 0 35 0 17.5 0 10.5 
8 0 40 0 20 0 12 

5 0 40 0 20 0 12 
9 0 45 0 22.5 0 13.5 

6 0 48 0 24 0 14.4 
I10 0 50 0 25 0 15 

7 0 56 o_ 28 0 16.8 
8 1 4 0 32 0 19.2 
9 1 12 0 36 0 21.6 

10 l 20 0 40 0 24 
20 1 40 0 50 0 30 
30 2 30 1 15 0 45 

20 2 40 l 20 0 48 
40 3 20 1 40 I 1 0 

30 4 0 2 0 I 1 12 
so 4 10 2 5 I 1 15 

40 5 20 2 40 I 1 36 
50 6 40 3 20 2 0 

! The mph I kmph figures indicate vehicle speed (miles or kilometers per hour ), and the mih / kih figures indicate the rate of march 
(miles or kilometers in the hour ) for that speed. 
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APPENDIX E 

STANAG2041 (EDITION NO.3) 
OPERATION ORDERS FOR ROAD MOVEMENT, TABLES AND GRAPHS 

Agreed En$lish / French Texts STANAG 2041 (Edition No. 3) 
NAVY I ARMY / AIR 

NATO STANDARDIZATION AGREEMENT 
(STAN AG) 

OPERATION ORDERS FOR ROAD MOVEMENT, TABLES AND GRAPHS 

Annexes: A. Exam pie ot an Operation Order for Road Movement 
B. Specimen Road Movement Table 
C. Example of a Road Movement Graph 

Related Documents: STAN AG 2014- Operation Orders, Annexes to Operationa1 
Orders, Administrative and Logistics Orders 

STAN AG 2029- Method of Describing Ground Locations, 
Areas and Boundaries. 

STANAG 2151- Route Network-Definitions and Characteristics. 
Definitions and Regulations for Military • 

STANAG 2154- Movement by Road. 

OBJECT 
I. The aim of this Agreement is to standardize operation orders, tables and graphs for 
road movement. 
AGREEMENT 
2. Participating nations agree to use the standard layouts for operation orders for 
road movement, road movement tables a·nd graphs, as given in Annexes A to C. The 
instructions given in subsequent paragraphs are in amplification of these layouts. 
DEFINITIONS 
3. These definitions are taken from the NATO Glossary of Military Terms in English 
and French (AAP-6) and are repeated for convenience: 

a. Warning Order. A prelimi_nary notice ~!_~_n_ order or action which is to follow. It 
is designed to give subordinates time to make necessary plans and preparations. 

/,. Operation Order. A directive, usu.ally formal, issued by a commander to 
subordinate commanders for the purpose of effecting the coordinated execution of an 
operation. 

c. Standing Operating Procedures. Set of instructions covering those features of 
operations which lend themselves to a definite or standardized procedure without 
loss of effectiveness. The procedure is applicable unless prescribed otherwise in a 
particular case. 

d.Standing Order. Promulgated order which will remain in force until amended or 
cancelled. 
ORDERS 
4. Warning orders and operation orders are the primary means of effecting a road 
movement. Much detail can be eliminated from these orders by the use of standing 
operating procedures and standing orders for road movement. • 

•a. Warning Orders. These orders are issued when required and should include 
sufficient data tu alert troops for movement and to allow subordinate commanders to 
make preliminary plans. The amount of detail included will depend on the military 
and traffic situation, the state of training of the troops and the extent to which 
standing orders / standing operating procedures have been developed. 
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b. Operation Orders for Road Movement. Whenever possible, detailed oraers 
should be issued in the form of operation orders for road movement, in conformitv 
with STAN AG 2014 and Annex A. Annexes to the orders may include road 
movement tables and / or road movement graphs (See Annexes B and C). Overlays 
may be used to reduce the amount of writ.ten detail. 

c. Standing Operating Procedures and Standing Orders. This instructions should 
contain information on techniqti"es, drills and· procedures which are likely to be 
constant under any conditions. Properly developed, they will help to avoid un­ .. 
necessary repetition of detail in orders. Some headings that may be used in preparing 
standing operating procedures and standing orders are: 

(1) Composition and duties of advance party. 
(2) Vehicle loads, including personnel. 
(3) Grouping of vehicles and group commanders. 
(4) Organization of columns. 
(5) Sign-posting and traffic control. 
(6) Responsibility for manning start point and release point. 
(7) Discipline; halts; lighting. 
(8) Action in the event of enemy attack. 
(9) Drill for establishing headquarters on arrival. 
(10) Responsibility for issue of operation orders for movements for 

headquarters. 
(1) Safety measures. 

ROAD MOVEMENT, TABLES (See Annex B) 
5. a. Road movement tables will consist of two parts; one giving "data" paragraphs 
reflecting general information common to two or more columns (or elements of 
column), the other listing the columns (or elements of column), together with all 
other necessary information arranged in tabular form. 

b. These afford a convenient means of transmitting to subordinates their schedules 
and other essential detail pertaining to road movement. This is particularly so in 
cases when the inclusion of such detail in the body of the operation order would tend 
to complicate it or make it unduly long. 

c. They will frequently require a wider distribution than a normal operation order 
so that copies can be issued to movement control personnel, traffic posts, etc. 

d. Their security classification will be based on content and need not necessarily 
be the same as that of the operation order for road movement. 
ROAD MOVEMENT GRAPHS (See Annex C) 
6. General 

a. Road movement graphs are used by staffs in planning, superv1smg and 
regulating complicated movements and for providing a convenient means of 
recording actual moved of units over il period. 

b. The unit of measure to be used, i.e. kilometres or miles, will depend on the 
requirements of the authorities concerned. However, the resulting orders and in­
structions should not contain a mixture of units except where both are shown 
throughout, e.g. 5 miles/ 8 kilometres. 
7. Pass Time. Pass time is calculated by the following formula: 

N x 60 + NPass time (in mins) = 
DxS 25 

Where N = Number of vehicles 
D = Density 
S = Average speed 

In the case when a column consists of 600 vehicles or more the formula should read: 
N x 60 +· 2N 
D x S 25 
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8. Gaps Betwt>en Columns. Between columns having different movement n um bns. 
no standard ·gaps are prescribed; these gaps are allotted by the staff ordering th<' 
movement. 
IMPLEMENTATION OF THE AGREEMENT 
9. This STAN AG will be considered to have been implemented when the necessary 
orders / instructions putting the procedures detailed in this Agreement into <'ffect 
have been issued to the forces concerned . 

.. 
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ANNEX A TO STAN AG 2041 (Edition No. 31 
EXAMPLE OF AN OPERATION ORDER FOR ROAD MOVEMENT 

(See STAN AG 2014) 
(Subheadings of paragraphs 3, 4 and 5 are intended as a guide only) 

SECURITY CLASSIFICATION l 
(Change from Oral Orders, if anyl 

Copy No. . . . . . . . . of . . . . . . . . copies 
Issuing Headquarters 
Place of Issue (may be in code) " 
Date-Time Group of Signature 
Message Reference No. 

MOVEMENT ORDER No. • 
References: A. Maps, tables and relevant documents (See STAN AG 2029) 

B. 

Time Zone used throughout the Order: 
Task Organization 
1. SITUATION 

a. Enem)' J.< 'or~Ps . 

b. Friendly Forces. 
c. Attachments and Detachments. 
d. Commander's Evaluation (optional). 

2. MISSION 
3. EXECUTION 

a. Concept of movement. 
b. Tasks to subordinate units. 
c. 
d. 
e. Detailed timings. 

(SECURJTY CLASSIFICATION I 
3. f. Coordinating Instructions 

(1 ) Order of March 
(2) Routes 
(3) Density 
(4) Speed 
(5) Method of Movement 
(6) Defence on Move 
(7 ) Start, Release or Other Critical Points 
(8) Convoy Control 
(9) Harbour Areas 

(10) Instruction for Halts 
(ll) Lighting 
(12) Air Support 

4. SERVICE SUPPORT 
a. Traffic Control 
b. Recovery 
c. Medical 
d. Petrol, Oil and Lubricants 
e. Water 

(SECURITY CLASSIFICATION) 
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5. COMMAND AND SIGNAL 
a. Commander / s 
b. Communications 
c. Position of key Vehicles 

Acknowledgment Instructions: 
Authentication: 
Annexes:.. 
Distribution: 

Lasi. uiune of commander 
Rank 

(SECURITY CLASSIFICATION J 

• 

.. 
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ANNEX B TO STANAG 2041 (Edition No. 3) 

SPECIMEN ROAD MOVEMENT TABLE 
(A guide only, will need adjustment to suit individual cases) 

(SECURITY CLASSIFICATION) ~­
Tssufng Hy

Annex B - "Movement Table" to Operation Order for Movement No. Place of Issue 
~: Date-Time Group of Signature

Message Reference No. 
General Data: 

1. Average Speed 4. Routes (i.e. between Start Points and Release Points) Connect with paragraph 4.a. of 
2. Traffic Density 5. Critical Points (See NOTE 4) this STANAG. 
3. Halts (a} Start Points These routes and points are 

(bl Release Points here described by grid references, 
(c Other Critical Points codewords, etc., and, if necessary, 

6. Main Routes to Start Points (See NOTE 7) numbered or lettered for ease of 
7. Main Routes from Release Points (See NOTE 7} reference in the columns below.· 

Serial or Number of Load Route to Critical Points Route from 
Movement Date Unit/Formation Vehicles Class of From To Route Start Point Release Point Remarks 
Number Heaviest (See Note 7) Ket. uue Clear (See Note 7)

Vehicles (hrs.) (hrs.)
lal /bl le l ldl !el (fl !al !h l lJ J lkJ I l l Im\ fnl lo\ 

(See
NOTE 5) 

Acknowledge 

Distribution: 

Authentication: (SECURITY CLASSIFICATION) 

NOTES:- 1. Only the minimum number of headings above should be used. Any information which is common to two or more movement numbers should 
be included under the 'date' paragraphs.
2. As the table may be issued to personnel concerned w1th control of traffic, the security aspect must be remembered. It may not be 
desirable to include dates or location. 
3. If the table is issued by itself, and not as an annex to a more detailed order, the table must be signed or authenticated in the 
normal way.
4. 'Critical Point' is defined as 'a selected point along a route used for reference in giving instructions. It includes start point;,
release points and other points along a route where interference with movement may occur or where timings are critical'. 
5. This will be the number which is used to identify a column (or element of column) during the whole of the movement (see STANAG 
2154, paragr~phs 8 and 9).
6. In the case of an annex having the same distribution as an operation order it will not be necessary to include the headings and 
ending as shown on this page.
7. Definitions of these terms will be found in STANAG 2154 (paragraphs 19 and 20). 

. ,,. ... . 
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ANNEX C TO STANAG 2041 (Edition No. 3) w 
0 

EXAMPLE OF A ROAD MOVEMENT GRAPH 

Designation of route : ........... . 
(SECURITY CLASSIFICATION) 

Period of time covered: .......... . 
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When halts are ordered, they
will be shown on· the graph.
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APPENDIX F 

STANAG 2151 (EDITION NO. 2) 
ROUTE NETWORK-DEFINITIONS AND CHARACTERISTICS 

STAN AG 2151 
Agreed English / French Texts (Edition No. 2) 

DETAILS OF AGREEMENT (DofA) 
ROUTE NETWORK-DEFINITIONS AND CHARACTERISTICS 

AGREEMENT 
1~ The NATO Armed Forces agree to adopt the following definitions in connection 
with the use of the road network and to evaluate the potential of this network in 
accordance with the characteristics indicated below. 
DEFINITIONS 
2. a. The Basic Military Route Network. This network includes all routes 
designated in peacetime by the host nations to meet the anticipated military 
movements and transport requirements, both allied and national. 

NOTE: See definition of "route" in STAN AG 2015. · 
b. The basic network should already, in peacetime, have sufficient capacity and 

be equipped with the necessary facilities. 
NOTE (f~r information): There is a basic CENTRAL EUROPE military 

• network formed from national networks. 

3. a. A Military Road Manoeuvre Network. This network is the road system 
required by a commander for the conduct of a specific operation and for the required 
logistical support for that operation. 

b. It is built up from the corresponding basic military road network the routes of 
which form the framework of the military manoeuvre nets, taking into consideration 
such additions or alternatives as may be required by circumstances and the needs of 
the Command. This network is defined and controlled (allotment of movement 
credits) by the military authorities, national or allied, according to the break-down of 
responsibilities in the theatre of operations (Communication Zone, Rear and For­
ward Combat Zone). 
GENERAL BUILD-UP, qF MILITARY ROUTE NETWORKS 
4. a. Axial Routes (""penetrantes" or " axiales"). This term denotes the routes 
running through the rear area and into the forward area. They are identified by odd 
numbers and shown on overlays by unbroken lines . .. 

b·. Lateral Routes ("lat~rales" or "rocades"). This term denotes the routes, the 
general direction of which is roughly parallel to the frontline, which feed into or cross 

• axial routes. They are identified by even numbers and shown on overlays by broken.. lines. 
STATUS OF ROUTES 11\ . MILITARY NETWORK 
5. a. A Controlled Route (""itrneraire reglemente'') denotes a route the use of which 
is subject to traffic or movement restrictions. ("Movement Credit" mentioned below 
is defined in STAN AG 2154). Controlled routes can be divided into: 

(II A Supervised Route ("itineraire surveill~") is a roadway over which control 
is exercised by a traffic control authority by means of traffic control posts, traffic 
patrols or both. A "Movement Credit" is required for its use by a column of 20 or 
more vehicles or by any vehicle of exceptional size or weight. 

(2) A Despatch Route (UK: "regulated route"; FR: "itin~raire gard;") is a 
roadway over which full control, both as to priorities of use and the regulation of 
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movement of traffic in time and space is exercised. A "Movement Credit" is required 
for its use by any independent vehicle or group of vehicles regardless of number or 
type. 

(3) A Reserved Route "itineraire reserve OU specialise"') is a route the use of 
which is: , 

(a) Allocated exclusively to a particular authority or formation ("itineraire 
reserve") e.g. route reserved for the 10 Division, or 

(b) Intended to meet a particular requirement ("itineraire specialise") e.g. route · 
reserved for evacuation. 

b. An Open Route ("itin~raire libre") is a route for the use of which no 
"Movement Credit" is required. 

c. A Blocked Route ("itineraire bloque") is a route on which the flow of traffic 
has become tem-po'rarily impassible owing to a material obstruction. 
SPECIAL RESTRICTIONS AND/ OR INDICATIONS 
6. a. A One Way Route ("itineraire ou route a sens unique") is a road on which 
vehicles may move in one direction only at a particular time. 

b. Prohibited Route ("itineraire interdit") or Prohibited Section of Route is a 
route or section of route over which all traffic is prohibited. 

c. A Signed Route ("itineraire fleche") is a route along which a unit has placed, 
on its own initiative, for its exclusive use, and under the conditions prescribed by the 
Command or the manoeuvre regulations, directional signs which include the iden­
tification symbol of the unit concerned. 

d. Route Where Guides Are Provided ("itineraire jalonn"). This term denotes a 
rotite on which a unit has placed, under its own initiative and for its exclusive use and 
under the conditions prescribed by the Command or the manoeuvre regulations, 
guides responsible for showing the vehicles of tqe unit the direction they are to follow. 
These guides direct the personnel and vehicles of their own formation, but do not give 
any in.dication to personnel and v"ehicles of other units who must respect the common . 
signing and regulations. 
TRAFFIC FLOW AND ROAD CAPACITY 
7. a. Traffic Flow ("debit d'un itineraire"). The traffic flow at a given point is 
defined by the number of vehicles passing that point at a given time. Traffic flow is 
expressed as vehicles per hour (VPH ). 

b. Road Capacity. 
( l) (Expressed in Vehicles)-The maximum traffic flow (VPH) in one direction 

over a particular road or route. It cannot be greater than the maximum traffic flow at 
the most restricted point on the road or route. (When the road is to be used in both 
directions this should be noted and the two capacities might be reduced accordingly). 

(2) (Expressed in Tons). The maximum number of tons which can be moved in 
one direction over a particular road or route in one· hour. It is the product of Road 
Capacity (Vehicles) and the average payload of the vehicles using the road or route. 
It is expressed in tons per hour. (When the road is to be used in both directions this 
should be noted and the two capacities might be reduced accordingly). 

c. Complementary RemarkR. _Estimate of traffic flows and / or tonnage capacity 
should take into account the existing conditions. They may include: 

( l) Road characteristics (terrain, type of roadway, number of lanes available, 
road maintenance, rated t~mnage capacity of the weakest bridge). 

(2) Military traffic regulations (density, speed limits, direction of traffic). 
(3) Types of vehicles employed. 
(4) Movement conditions (by day, by night, lighting and / or weather con­

ditions). 
CHARACTERISTICS 
8. The characteristics of a route are in particular: 

a. The width of the travelled way (UK: "carriage way"). 
b. The clearance of obstacles (e.g. tunnels, bridges, etc.). 
c. The class of loads which can be accepted in accordance with STAN AG 2021. 

.. 
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WIDTHS 
9. a. The various widths of a road are illustrated in the drawing below: 

• 

h. The number of lanes is determined by the width of the traveled way; i.e. the 
subdivision of the traveled way to allow the movement of a single line of vehicles. 
Taking into account the width of a normal vehicle and the space required on either -.. side of that vehicle, the width of the lane required for the movement of one column is 
normally estimated at 11 ½ feet (3.50ml and 13 feet (4ml, for a tracked combat 
vehicle. A single lane road can only he used in one direction at any one time. 

c. A route or road can he classified as single or double flow according to the 
number of lanes. 

(11 A route or road is single flow ("simple courant") when it allows a column of 
vehicles to proceed and, in addition, isolated vehicles to overtake or to pass in the 
opposite direction, at predetermined points. It is desirable that the width of a single 
flow road he equal to at least 1 ½ lanes. 

(21 A route or road is double flow ("double courant"I when it allows two 
columns of vehicles to proceed simultaneously. It is essential that the width of a 
double flow road he equal at least to 2 lanes. 

d. In the light of the above definition, the traffic possibilities can be shown in the 
following table: 

I, 

e 

LEGEND 

a. Width of vehicle 
b. 
c. 
d. 
e. 

11 
" lane 

" " travelled way (UK: "carriage way") 
" " hard shoulder 
" " grading 
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Flow possibilities Road widths for Road widths for 
normal vehicles tracked combat vehicles 

only 

Isolated vehicles of appropriate width At least 11 ½ ft., (3.50ml At )'east 13 ft., (4ml 

only and in one direction only. 

Generally one way only; no over• Between 11 ½ ft., and 18 ft. (3.50m Between 13 ft., and 19 ½ ft., ( 4m and 
taking or passing in opposite and 5.50ml 6ml 
direction. 
Single flow . . ........ . . . .... .. .. . Between 18 ft., and 23 ft. (5.50m and Between 19½ ft., and 26 ft. (6m and 

iml 11ml • 
Double flow . . . . . . . . . . . . . . . . . . . . Over 23 ft. (7ml Over 26 ft. (llm I 

e. The width of a route, for any given section, is that of the narrowest part of its 
traveled way for that given section (UK: "carriage way"). It is expressed in metres or 
feet. 
QVERHEAD CLEARANCE 
10. Overhead clearance ("hauteur limite") is the least distance between the surface of 
the traveled way and any obstruction vertically above it. It is an obstruction to the 
use of a route for all vehicles which exceed in height the overhead clearance of the 
route. 
CLASS 
11. a. Route. The class of a route is fixed in relation to the heaviest gross weight 
vehicle the route will accept. In such a case the choice of the route may be limited (see 
STANAG 2021). 

b. Network. The class of a network is fixed in relation to the minim um route 
classification in that network. 
12. To facilitate movement, those routes included in a low class network but over 
which heavier equipment can be moved are regrouped in broad categories: 

Average traffic routes Class 50 
Heavy traffic routes Class 80 
Very heavy traffic routes Class 120 

13. Whenever possible, the basic military road net~ork is composed of average 
routes (Class 501 and includes a certain number of heavy traffic routes (Clase 80) 
and a few very heavy traffic routes (Class 120). 
POTENTIAL 
14. For planning purposes it would be useful that the potential of a route should be 
expressed on diagrams, tables and maps (by road eectionsl by: 

a. Road capacity (in vehicles per hour-one way traffic or two way traffic-see 
para 7c( ll l. 

b. Number of lanes (normal vehicles, see para 9b.). 
c. Load class (tracked vehicles, one way-see para l la.). 
(Example: 900 / 2 / 80 / 780 means a route with a one way traffic capacity of 

900VPH, 2 lanes,Class 80, or a two way traffic capacity of 780 VPH) 
IMPLEMENTATION OF THE AGREEMENT 

....I 5. This STAN AG will be considered to have been implemented when the necessary 
orders / instructions to use the information contained in this Agreement have been 
issued to the forces concerned. 
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APPENDIX G 

STANAG 2154 (EDITION NO. 3) 
DEFINITIONS AND REGULATIONS FOR MILITARY 

MOTOR MOVEMENTS BY ROAD 

Agreed English / French Texts STANAG 2154 
(Edition No. 3) 

DETAILS OF AGREEMENT (DOfA) 

DEFINITIONS AND REGULATIONS FOR MILITARY MOTOR 

MOVEMENTS BY ROAD 

Annex A (DofA). Direction Arrow. 
AGREEMENT 
I. It is agreed that the NATO Armed Forces are to use the definitions and 
regulations applying to military motor movements by road, defined in the following 
paragraphs. 
ORGANIZATION OF COLUMNS 
2. A column is a group of vehicles moving under a single commander, over the 
same route, in the same direction. 
3. A large column may be composed of a number of organized elements (subunits, 
march units, sections of vehicles, etc.). 
4. Each column and each organized element of the column must include: 

a. A commander whose place may vary. 
b. In the first vehicle: a subordinate commander known as the 'pace setter' 

(in French: guide). 
c. In the last vehicle: a subordinate commander known as the "trail officer' 

( in French: serre-file). --

S. The pace setter of the first element of a column leads it and regulates its speed. 
The trail officer of the.last element deals with such problems as occur at the tail of the • • 
column. 
(>. In addition, each vehicle is .to have a 'vehicle commander' (who may be the 
driver I. 
IDENTIFICATION OF COLUMNS 
, . Each column is to be identified by flags and in some cases by a movement 
number .

• 8. Each column which has received a movement credit is to be identified by a 
number known as "the movement number" which is allocated by "the authority 
authorizing / arranging the movement" (the national authority on the Continent of 

• Europe of the country where the movement or transport starts from, responsible for 
the planning and coordination after obtaining the agreement by the authorities 
concerned, e.g. territory, district or country to be crossed). (see paragraph 12 below). 
This number identifies the column during the whole of the movement. 
9. The movement number is to be placed on both sides and, if possible, on the front 
of at least the leading vehicle and the last vehicle of each organized element of the 
column. It is to be composed of: 

a. Two figures indicating the day of the month on which the movement is due to 
commence. _ 

b. Three or more letters indicating the authority organizing the movement, the 
first two letters being the national symbols indicated in STAN AG 1059. 

c. Two figures indicating the serial number of the movement. 
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d. One letter to identify the element of the column (This is optional). (Example: 
identification 03-BEA-08-C will indicate that " C " element of column No. 8 will be 
moved by the BE authority (A) on the 3rd day of the current month). 
I 0. Additionally, each column is to be identified by flags or, for night movement, by 
lights, security permitting, as described below: 

a. The leading vehicle of the column is to display a blue flag (and a blue light at 
night.) 

b. The last vehicle of the column is to display a green flag (and a green light at 
night.) 

c. The vehicle of the column commander is to display a white and black flag as 
indicated below, subject to the commander's discretion in certain circumstances. 

d. A vehicle that cannot maintain its position in a column may indicate this 
condition by displaying a yellow flag. 

e. Flags should be approximately 12" (30 cm) x 18" (45 cm) in size. 
f. Flags are to be mounted on the left side of vehicles except where vehicles drive 

on the left, in which case the flags are to be mounted on the right side of the wehicles. 
11. Headlights. In peacetime, all vehicles driving in a column are to use their dipped 
headlights, even in daylight. 
MOVEMENT CREDIT 
I 2. a. A movement credit (in French "credit de mouvement") is the allocation 
granted, by the authority referred to in paragraph 8 above, to one or more vehicles in 
order to move over a controlled route in a fixed time according to movement in­
structions (see STAN AG 2151, paragraph 5 of the Details of Agreement). 

b. The movement credit includes the indication of times at which the first and 
the last vehicle of the column are scheduled to pass. 

(1) The entry point, that is to say the point where the column enters the con­
trolled route. 

(2) The exit point, that is to say the point where the column leaves the con­
trolled route. 

(3) At critical points. and, if necessary at traffic control posts. 

• 
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TIME AND DISTANCE F AC,TQRS IN MOTOR COLUMNS 
13. V,.ehicle Pistance (Vehicle Gap). 'Vehicle distance' (in French: distance) is the 
space between two consecutive vehicles of an organized element of a column. 
14. Column G{lp. 'Column gap' (in. French: cr~neau) is the space between two 
consecutive elements proceeding in the same direction on the same route. It can be 
calculated in units of length or in units of time measured from the rear of one element 
to the front of the following element. (See AAP-6). 
15. Traffic Density. 'Traffic density' (in French: densite du trafic) is the average 
number of vehicles that occupy one mile or one kilometre of road space, expressed in 
vehicles per mile (VPM) or per kilometre (VPK). (See AAP-6). 
16. Le!}gth of a Column. 'Length of a column' (in French: longueur d' en­
combrement) is the length of roadway occupied by a column in movement including 
the gaps inside the column from the front of the leading vehicle to the rear of the last 
vehicle. 
17. Pass Time. 'Pass time' (in french: duree d' ecoulement) is the time that elapses 
between the moment when the leading vehicle of a column passes a given point and 
the moment when the last vehicle passes the same point. (See AAP-6). 
18. Road Clearance Time. 'Road clearance time' (in French: duree d' en-
combrement) is the tota·l time a column requires to travel over and clear a section of 
road. (See AAP-6). 
FORMATION AND DISPEll,SAL OF COLUMNS 
19. Start Point. 'Start point' (in French: point initial) is a well defined point on a 
route ~-t-~h°fch a movement of vehicles begins to be under the control of the com­
mander of this movement. It is at this point that the column is formed by the suc­
cessive passing, at an appointed time, of each of the elements composing the column. 
In addition to the principal start point of a column there may be secondary start 
points for its different elements. (See AAP-6). 
20. Release Point. 'Release point' (in French: point de dislocation) is a well defined 
point on a ··route at which the elements composing a column return under the 
authority of their respective commanders, each one of these elements continuing its 
movement towards its own appropriate destination. (See AAP-6). (In addition to the 
principal release point of a column, there may be several secondary release points for 
the various elements.) 
SPEED AND FLOW OF COLUMNS 

, 21. Average Spe~d. 'Average spe~d' (in French: vitesse de croisi~re) is the average 
distance travelled per hour calculated over the whole journey excluding specifically 
ordered halts. (See AAP-6). (It is expressed in miles or kilometres per hour.) 
22. Speed. 'Speed' (in French: vitesse instantanee) indicates the actual rate of speed 
of a vehicle at a given moment, as shown on the speedometer (in kilometres / hour or 
miles / hourl. 
23. Pace. 'Pace' (in French: vitesse de marche) is the regulated speed of a column 
or element as set by the pace setter in order to maintain the average speed prescribed. 
(See AAP-6). 
24. Rate of March. 'Rate of march' (in French: vitesse de progression) is the 
average number of miles or kilometres to be traveled in a given period of time in­
cluding all ordered halts. It is expressed in miles or kilometres in the hour. (See AAP-
61. (The rate of march is a general planning factor used by staffs.) 
ROUTE SIGNING AND ROAD GUIDES 
25. STAN AG 2151 gives the definition of a 'signed route' and of a 'route where 
guides are provided•. 
26. Signing and guide teams are normally provided by the moving unit (see 
paragraph 29 below l. Members of these teams must not, under any circumstances, 
wear the armbands and cuffs specified in STAN AGs 2025 and 2159. They may wear 
coloured armbands. 
27. Direction arrows used should preferably be black on white background and bear 
the identification symbol of the unit in question (distinctive sign or identification 
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numbed. They may be of a similar type to those shown in Annex A (DofA ). Before 
crossroads leading to several directions, a warning arrow can be used (type similar to 
that shown in Annex C to the Details of Agreement of STAN AG 2012). 
MILITARY ROUTE SIGNING 
28. Unit route signs and unit guides are to be put out a short time in advance of the 
column and picked up as soon as possible after the tail of the column has passed. 
29 . Route signing and the placing of guides on controlled routes must be under the 
responsibility of the authority in charge of movements or traffic in the area con­
cerned. 
30. Outside these itineraries , the tasks above are to be the responsibility of the 
column commander. 
SPECIAL REGULATIONS FOR THE EXECUTION OF MOVEMENTS 
3 I. All personnel exercising a command in the column and all drivers must strictly 
obey the instructions of traffic control and regulating personnel. 
32. When approaching a traffic control or a regulating post indicated by prescribed 
signs (ST AN AGs 2025 and 2012) the column commander or his representative must 
advance ahead of his column and report to the regulating post commander to: 

a. Give the required information concerning his organized elements and their 
movements. 

b. Receive information and possible instructions. 
33. Through this post, he can also arrange for the transmission of his own in­
structions, or information, to the various elements of his column as they pass the post, 
where however they must not stop unless ordered to do so. 
HALTS 
34: Short Halts. 

a. Short halts made by columns or elements of columns on the controlled routes 
normally are to last 10 minutes and take place in principle, every 2 hours, 10 minutes 
before the full hour, even or odd ( this detail to be specified in orders). All columns 
following the same route are to stop at the same time. 

b. However, the characteristics of the road may make it necessary for the halt to 
take place in one particular part of the route rather than simultaneously at a fixed 
time. In such cases, the necessary instructions are given in the orders relating to the 
movement. 
35. Long halts. No standard rules for the observance of long halts are laid down. 
They· must always be specifically plotted on movement graphs in order to avoid 
possible conflict. 
36. Particular attention is to be paid to the following aspects of traffic discipline: 

a. When making a long halt, isolated vehicles or vehicles forming part of a 
column, should move off the roads as much as possible. 

b. If this practice cannot be observed, the commander of a column which is 
halted on an itinerary must take all necessary measures .to facilitate circulation for 
other road users and avoid accidents or traffic jams. The measures to be taken will 
vary according to the condition and width of the road.: 

(1) Warning, at a sufficient distance from the front and rear of the column 
, (guards, warning flags, lights or flares, security permitting)., 

(2) If required, organize (direct) a system of one-way traffic alternately along 
the columns etc. 

c. When a halted column resumes movement it . has the right of way while 
moving back on to the road, unless otherwise prescribed. 
OVERTAKING OF COLUMNS 
37. lh; Isolated Vehicles. . 

a. An isolated vehicle is only authorized to overtake a moving column when: 
(1) Its maximum authorized speed is appreciably higher than the speed at 

which the column is moving, thus enabling it to overtake each vehicle rapidly. 
(2) There is sufficient distance between the vehicles of the column to allow the 

• 
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overtaking vehicle to regain its position in the proper lane after overtaking each 
vE'hicle. 

(31 The trail officer of the column gives a clear signal that overtaking is 
possible. 

b. In all other cases, an isolated vehicle is to overtake the column only when the 
latter is halted. 
38. By Other Columns. 

a. On a controlled route a column may only overtake another column on the .. orders of the movements authorities and as arranged by the traffic regulating per­
sonnel. 

b. On an open route no column may overtake another moving column, except in 

• special cases, e.g. on a one-way road wide enough. In these cases, the commander of 
the column desiring to pass is to contact the commander of the column to be passed 
prior to effecting passage. 

c. Outside these special cases, the overtaking of a column by another column is 
only authorized if the former is halted and providing the moving column has the time 
to overtake the whole of the halted column before the latter is ready to move on. In 
this case, the commander of the column desiring to pass is to contact the commander 
of the column to be passed prior to effecting passage. The commander of the halted 
column after giving his agreement must facilitate the overtaking. 
MOVING BY NIGHT (Reference: STANAG 2024) 
39. By night, road movements are carried out according to traffic regulations as 
follows: 

a. With normal lighting 
OR 

b. Reduced lighting 
OR 

c. Blackout lighting From a certain line or on certain 
OR routes specified by orders. 

d. Without lights 
OR 

e. Possibly with 
'balisage' ( 1 ) 

40. When columns are moving under blackout conditions, traffic normally will be 
one-way. 
IMPLEMENTATION OF THE AGREEMENT 
41. This STAN AG will be considered to have been implemented when the necessary 
orders/ instructions to use the definitions and regulations contained in this 
Agreement have been issued to the forces concerned. 

NOTE: (1) 'Balisage' is a method by which a route is outlined by a system of dim 
beacon lights enabling vehicles to be driven at near daytime speed, 
under blackout conditions. 
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ANNEX A (DofA) TO STANAG 2154 ,. I 

{Edition No 3) 

I 

DIRECTION ARROW 
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APPENDIX H 

STANAG 2156 

TRANSPORT REQUEST AND REPLY TO TRANSPORT REQUEST 

.. 
Agreed English / French Texts STA_NAG 2156 

DETAILS OF AG:REEME.NT 
TRANSPORT REQUEST AND REPLY TO TRANSPORT REQUEST 

Enclosures: I. Annex 'B' - TRANSPORT REQUEST and Appendices 1 and 2. 
II. Annex 'B' - REPLY TO TRANSPORT REQ-UEST -~n~(Ap::- -
pendices 1 and 2. 

INTRODUCTION 
1. When a unit or formation has to effect a movement for which :-

a. it does no! P?_s_s~ss _aperopriate means of transp_ort. 
b. it has inadequate means of transport, 
c. it cannot use its own means of transport, _ 

such a unit or formation must prepare a TRANSPORT REQUEST and submit it to 
the headquarters concerned (Movements and Transport Staff) in accordance with 
national instructions and international agreements in force. 
2. The TRANSPORT REQUEST will be prepared either:-

a. by the unit or formation requiring transport, 
b. or, in urgent cases, by the military commander ordering the movement or 

transport. 
3. The headquarters concerned (Movements and Transport Staff) which receives the 
TRANSPORT REQUEST should find in it ALL the information necessary to 
enable it to determine quite independently:-

a. the most suitable means of transport, in relation to the requirements and the 
actual transport available; 

b. the action necessary to organize the transport or the movement. 
4. The headquarters concerned (Movements and Transport Staff), when it has 
considered the Transport Request, will send the unit or formation a reply in the form 
of a REPLY TO TRANSPORT REQUEST. The Reply to a Transport Request:-

• a. is used for the purpose of giving the requesting unit or formation a reply as 
soon as possible so that it may make the preparations for the movement or transport 
in question;

• b. may be circulated as an integral part of (or as an annex or supplement to) the 
Movement Order issued by the authorities responsible: 

c. does not preclude the submitting of a "Movement Credit" request on the routes 
where it is required (in accordance with STAN AG 2151 ). 
AQ.REEMENT 
5. In order to standardize the information to be incorporated in the TRANSPORT• · 
REQUEST and REPLY TO TRANSPORT REQUEST, the NATO Armed Forces 
agree to comply with instructions in paragraphs 7 and 8 below when preparing such 
forms. It is further agreed:- • . 

a. that these documents must be capable of transmission, in code form, by­
message or telephone; 

b. that it is not necessary to standardize the layout and format of the forms used 
for TRANSPORT REQUEST and REPLY TO TRANSPORT REQUEST. 
6. If the TRANSPORT REQUEST is for a troop or supply movement qy Air and is 
approved by the proper authority, the Movements Staff concerned will transcribe the 
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rt>quirement onto a form NATO Request for Air Transport (N ARAT) in accordance 
with STAN AG 3093. 
THE TRANSPORT REQllEST 
7. The TRANSPORT REQUEST will give the information called for in the 
example shown at ANNEX 'A•. 

a. The FIRST Part must be completed in full. 
b. The SECOND, THIRD, FOURTH and FIFTH Parts will be filled in as 

necessary. Unused spaces will not be taken up subsequently. It is therefore UN­
necessary to give nil returns. 

c. Examples :-
(I) £or the movement of an Infantry Battalion see Appendix I to ANNEX 'A'; 
(2 l for the transport of a general cargo see Appendix 2 to ANNEX 'A• . 

.THE REPLY TO TRANSPORT REQUEST • 
8. The REPLY TO TRANSPORT REQUEST will provide the information listed 
m the example at ANNEX 'B'. 

a. The FIRST Part must be completed in full. 
b. The other parts will be filled in as necessary. Un used spaces will not be taken 

up subsequently. It is therefore UN necessary to give nil returns. 
c. Examples are given at Appendices I and 2 to ANNEX 'B'. 
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ANNEX 'A' to STAN AG 2156 

CODE 
(al 

• 
ONE 
TWO 
THREE 

FOUR 

FIVE 
SIX 

SEVEN 
EIGHT 

NINE 

TEN 

ELEVEN 

ONE 

TWO 

THREE 

FOUR 

j (b) 

ALPHA 

RAVO 

TRANSPORT REQUEST 

MEANING 
(c) 

FIRST PART 

Very brief description of operation 
Priority category 
Headquarters concerned (Movements and 

Transport Staff), unit or service submitting 
Transport Request 

I 

.. 
Security Classification, Reference No. and 

"Date-time" group given to Transport 
Request by requesting authority mentioned 
in FIRST PART THREE 

Departure point of transport 
"Date-time" group of possible start of em­

barkation or loading operation. 
Destination of transport 
"Date-time" group by which it is desirable 

that the transport should reach its 
destination 

I Means of transport desired 

Has the agency requesting transport a m - • d 
field loading ramp? 

Any further information considered to be of 
I use. 

SECOND PART 

Male personnel to be transported 
A / B / C 

Female personnel to be transported :­
A/ B / C 
Personal baggage, dress, personal weapons, 

etc. 
Officer commanding personnel during 

movement 
LPHA Animals : A / B 

REMARKS 
(d) 

If known 
Add: 
a. rank, name and ap­

_pointment 
of officer signing transport 
request 

b. address and Tl. No. 

Exact position and coordinates 
Indicate Time Zone 

!Exact position and coordinates 
IIndicate Time Zone 

I 
I 
1Use the following code :-
RED for road transport 
BLACK for rail transport 
BLUE for inland waterways 
GREEN for sea transport 
YELLOW: for air transport 
Answer YES or NO 

A = n um her of office rs 
B = number of Sergeants (or 

equivalent ranks) and 
above 

C - number of Corporals (or 
euivalent ranks) and 
below 

A, B and C as for SECOND 
PART ONE ALPHA 
Brief description 

Give ,. : rank, name 

A - kind 
B - number 
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·. 

CODE MEANING REMARKS 
(al_ (bl (c) (d) 

, 

BRAVO etc. ! 

THIRD PART 

ONE TANKS AND TRACKED VEHICLES 
Re first category of vehicles A = official description 

ALPHA A / B / C / D B =- number to be moved 
C = weight in tons 
D = military class 

BRAVO E - a x b x c centimetres or inches a = overall length 
b = overall width 
c = overall height 
(cm for centimetres in for 
inches) 
Where a detail is not known 
the word 'BLANK' will be 
inserted; in this way, it will 
always be possible to identifyI the data given 

Re second category of vehicles 
CHAR- · A / B / C / D 
LIE { As above' DELTA E 

Re third category of vehicles 
ECHO A / B / C / D 
FOX- t E .{As above 
TROT 

etc. 

TWO ARTILLERY 
Re first category 

ALPHA A / B / C A = official description 
B = number to be moved 
C = weight in tons 

BRAVO D = a x b x c centimetres or inches (cm or a = overall length 
in) b ~ - overall width 

c -;, overall height 
Insert the word 'BLANK' 
where any detail is not known 

Re second category 
CHAR- ~· A/B/C 
LIE { As above 
DELTA ... D 

Re third category 
' ECHO A/B/C 

{iAs aboveFOX­ D 
TROT 
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CODE MEANING REMARKS 
(al (bl (c) \di 

THREE WHEELED MOTOR VEHICLES 
Re first category of vehicles 

ALPHA A / B / C / D As for tanks (THIRD PART 
BRAVO E ONE abovel

I
I 

Re second. category of vehicles 
CHAR- A / B / C / D 
LIE As above 
DELTA ,E 

etc. 
ZULU Number of motor-cycles 

FOUR TRAILERS 
I Re first category of trailers 

ALPHA A / B / C / D As for tanks (THIRD PART 
BRAVO E ONE abovel 

Re second category of trailers 
CHAR­ A / B / C / D 
LIE As above 
DELTA E 

etc. 
YAN­ Type of tractor necessary for trailers with no Allow the authority to which 
KEE tractor vehicle I the request is submitted to 

settle this problem, if a road 
movement is prescribed. 

FIVE TROOPS, MISCELLANEOUS EQUIP­
MENT, SUPPLIES, ETC. (WHICH 
CANNOT BE LOADED IN THE UNIT'S 
OWN TRANSPORT) 

ALPHA Personnel : A / B / C A= number of officers 
B = number of Sergeants (or 

equivalent ranks) and 
above 

C = number of Corporals (or 
equivalent ranksl and 
below 

BRAVO A / B for first category of cargo A = brief description of 
, cargo
! B = weight (in tons I 

CHAR- A / B for second category of cargo j As above 
LIE etc. I 

I 
FOURTH PART 

ONE GENERAL CARGO-FIRST TYPE 
ALPHA Brief description 
BRAVO Weight In tons 
CHAR­ Average dimensions of items 11 State cm for centimetres, 
LIE a x b x c centimetres or inches in for inches. 

2) a = length 
b = width 
c -= heie:ht 

'-" 
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CODE MEANING REMARKS 

(al (bl (cl (di 

DELTA Loading Capability of sender: A A = tons per hour 

ECHO Unloading capability of receiving unit: A A = tons per hour 

FOX- Special precautions desired 
TROT 
GOLF Brief description of heavy or awkward lifts. 

-
TWO GENERAL CARGO-SECOND TYPE I 

ALPHA 
BRAVO 
CHAR-
LIE 
DELTA 
ECHO 
FOX-

I 
I 
I 

As for FOURTH PART ONE 

TROT 
GOLF 

FIFTH PART 

ALPHA Requests for procuring of special means of 
transport 

BRAVO Items or convoys requiring an escort which the 
unit itself is unable to provide 

CHAR­ Any further information considered to be of 
LIE use 

NOTE: 

The FIRST Part of this format must be completed in full. The SECOND, THIRD, 
FOURTH and FIFTH Parts to be filled in as necessary. 
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APPENDIX 1 to ANNEX 'A' 
to STAN AG 2156 

.. 
MESSAGE SECRET 

FROM : COMMAN_DER 12 INF BN 

FOR : ACTION COMMANDER MCG / INTER URGENT OPS 
INFO COMMANDER F INTER ROUTINE 

SUBJECT TRANSPORT REQUEST 
FIRST 

ONE : MOV OF 12 INF BN OVER DISTANCE OF 25~KM 
THREE ' : COMMANDER 12 INF BN MAJOR JEAN S3 KLEMSKERKE 

EDEN CINEMA TEL. OSTEND 46521 
FOUR : SECRET 982 OF l 2_~73(2$ Z 
FIVE : KLEMSKERKE ES J2H 77 
SIX : 122209JZ 
SEVEN : VERV-IERS GS 0408 
EIGHT 1406~0Z 
NINE BLACK 
TEN NO 

SECOND 
ONE A 4pj + B 116 + C 638 
rwo KITBAG / BATTLE DRESS 
THREE CAPT. LOUIS 

THIRD 
ONE ALPHA CARRIER 81 MM MORTAR MT / 8 / 8 / 8 

BRAVO 638 x 223 x 227 CM 
CHARLIE : CARRIER HT M9 / 1121/ 8 / 9 / 
DELTA : 618 x 221 x 2 2 8 CM 

THREE ALPHA : JEEP / 5_flJ/ 2 / 2 / 
BRAVO 69 x 55 x 7(/J IN 
CHARLIE AMBULANCE / 2 / 5 / 5 
DELTA : 59f21 x 213 x 264 CM 

.. ECHO 
FOXTROT 

: VAN BAN / 19$/ 3 / 4 
/ 

: BLANK 
GOLF : LORRY 3T / 6~/ 8 / l~/ 
HOTEL : 567 X 23fJ X 31(21 CM 
INDIA : TRUCK MED 'WRECKER/ 3 / 18 / 15 
JULIET 3112i x 9.7 x 1¢3 IN 
ZULU 22 

FOUR ALPHA TRAILER 25Sc' KG 2-WHEEL / 17 / 1 / 1 / 
BRAVO 1~9 x 56 • 411) IN 
CHARLIE TRAILER 1 T 2-WHEEL / 3(1/ 1 / 1 / 
DELTA 38$?1x 22,ax 217 CM 

FIVE BRAVO RESERVE GOOD SUPPLIES/ 15 T 
CHARLIE INF AMM0/5 T 
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APPENDIX 2 to ANNEX 'A' 
to STAN AG 2156 

MESSAGE SECRET 
FROM : CMP 

OSTEND - NIEUWPOORT 
FOR : ACTION COMMANDER MCG / INTER URGENT OPS 

INFO : COMMANDER 10AMMO DEPOT ROUTINE 
SUBJECT : TRANSPORT REQUEST. 
FIRST 

ONE : TRANSPORT OF AMMUNITION 
THREE : CMP OSTEND LT COL BAUDRIER S3 HOTEL COSMOPOLITE 

OSTEND TEL. 65232 
FOUR SECRET 2155 OF 12~83¢ Z 
FIVE PORT NIEUWPOORT-BASSIN DES PECHEURS DS 8276 
SIX 1310QJ~Z _ 
SEVEN HZ1 AMMO DEPOT HOUTHULST DS 9746 
NINE RED 
TEN YES 

FOURTH 
ALPHA INF AND ARTY AMMO 
BRAVO 4¢0T 
CHARLIE 80 x 40 x 30 CM 
DELTA 59/T / HR 
ECHO 6QJT / HR 
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ANNEX 'B' to STAN AG 2156 

REPLY TO TRANSPORT REQUEST 

REMARKSCODE -t------M_E_A_N...,..I_N_G______--+-_ ------(di(a) I (b) (c) 

FIRST PART .. 
ONE Security Classi£ication, Reference No. and 

"Date-time" group of transport request to 
which this reply relates 

TWO Security Classification, Reference No. and 
"Date-time" group allocated to this reply by 

Isender 
THREE Means of transport allocated IUse the following code: 

RED road 
BLACK rail 
BLUE inland waterway 
GREEN sea 
YELLOW air 

FOUR Complete statement of means of transport 
allocated. 

FIVE Rank, name and appointment of officer by 
whom this reply is signed. 

SIX Any additional inform at ion considered useful. 

SECOND PART 

ONE Exact location of transport allocated Identification and coordinates 
TWO "Date-time" group when embarkation or Indicate Time Zone, If 

loading operations can begin necessary, break down into 
ALPHA, BRAVO, 
CHARLIE etc., if transport 
availability is spaced out over 
a period of time 

THREE Expected approximate "Date-time" group of ' Particularly important in the 
departure of loaded movement or transport I case of rail movements. In­

dicate Time Zone. 
FOUR Route Only for road or inland 

I waterway movement or 
transport. 

FIVE Plate of disembarkation or unloading Identification and coordinates 
SIX Any information considered useful 

THIRD PART 

ONE Any information regarding waiting or transit I If necessary, break down into 
area; points of first destination, etc. ALPHA, BRAVO, etc. 

TWO Special instructions: standards of marching, As above. 
lighting, blackout line etc. 

THREE Comments regarding control and regulating of As above. 
movements 

-

NOTE: The FIRST Part of this format must be completed in full. The other Parts will be 
Ii lied in as necessary. 
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APPENDIX 1 to ANNEX 'B' 
to STAN AG 2156 

REPLY TO TRANSPORT REQUEST 

MESSAGE SECRET 
FROM COMMANDER MCG I INTER 11 

FOR ACTION COMMANDER 12 INF BN 
INFO COMMANDER F INTER 

SUBJECT 
FIRST 

REPLY TO TRANSPORT REQUEST • 
ONE YOUR SECRET 982 OF 12{)$?J730 Z 
TWO : SECRET 551 OF 12 1100 Z 
THREE : RED EXCEPT FOR YOUR THIRD PART ONE AND THIRD PART 

FIVE WHICH WILL USE BLACK 
FOUR 12 I 5METR E FLAT WAGONS AND 5 12T CLOSED WAGONS 
FIVE MAJOR JACQUES S3 

SECOND 
ONE OSTEND MARITIME STATION DS 9775 
TWO l 30020.0Z 
THREE l 3.0•6Qt.0Z 
FIVE VERVIERS EAST STATION GS04(259 

THIRD 
TWO RAMPS AVAILABLE AT OSTEND AND VERVIERS 
THREE ALPHA FOR YOUR RED MOVEMENT, YOU SHOULD APPLY FOR 

MOVEMENT CREDIT THROUGH NORMAL CHANNELS 
BRAVO : BLACK MOVEMENT CAN BE CONTACTED VIA RTO GANO ST 

PIERRE AND LOUVAIN 
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APPENDIX 2 to ANNEX 'B' 
toSTANAG 2156 

REPLY TO TRANSPORT REQUEST 

SECRET 
COMMANDER MCG / INTER

• MESSAGE 
FROM 

ACTION : CMP OSTEND-NIEUWPOORTFOR 
INFO : COMMANDER i0MMO DEPOT URGENT OPS 

URGENT 
REPLY TO TRANSPORT REQUESTSUBJECT 

FIRST 
YOUR SECRET 2155 OF 12.083 0ZONE 
SECRET 558 OF 12 1345 ZTWO 
REDTHREE 
20 5T CIVILIAN LORRIES FOR 4 UNINTERRUPTED TRIPSFOUR 
MAJOR JACQUES S3FIVE 
THESE CIVILIAN VEHICLES WILL BE PROVIDED BY OTRSIX 
FURNES TEL. 216.29-GARAGE MODERNE-55, RUE DE LA 
GARE 

SECOND 
: NIEUPWOORT-MARCHE AUX GRAINS-OS 8276ONE 
: 13¢9(60 'lTWO 
: 131300Z / 131800 Z / 13 230.fZ!Z / 14fZ14IJ9JZTHREE 

FOUR : PERVYSE / DIKSMUIDE / KLERKEN / HOUTHULST 
: ll?J AMMO DEPOT HOUTHULST DS 9746FIVE 

THIRD 
: SEND REPRESENTATIVE TO MARCHE AUX GRAINS 

NIEUWPOORT TO DIRECT VEHICLES TO LOADING QUAY 
BRAVO : WHEN MISSION COMPLETED, PLACE TRANSPORT AT 

DISPOSAL OF OTR FURNES 
THREE 

ONE ALPHA 

: ROUTE UNSPECIFIED 
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APPENDIX I 

STANAG 2159 (EDITION NO. 3) 
IDENTIFICATION OF MOVEMENT CONTROL AND TRAFFIC 

CONTROL PERSONNEL AND AGENCIES 

• 
STAN.AG 2159 

Agreed English / French Texts (Edition No. 3) 

DETAILS OF AGREEMENT (DofA) 

IDENTIFICATION OF MOVEMENT CONTROL AND TRAFFIC 
CONTROL, PERSONNEL AND AGENCIES 

AGREEMENT 
I. The NATO Armed Forces agree to use the methods set out below for identifying: 

a. Movement Control and Traffic Control Personnel. 
b. Movement Control and Traffic Control Agencies. 

DEFINITIONS 
2. a. MovemerH_ __Control. The planning, routing, scheduling and control of per­
sonnel and supply movements over lines of communication; also an organization 
responsible for these functions. This definition is taken from the NATO Glossary of 
Military Terms in English and French (AAP-6) and is repeated for convenience. 

b. Traffic CQnt_rol. For the purpose of this Agreement, this term is defined as: the 
physical direction of traffic to meet military requirements. 
STATEMENT OF DETAILS 
3. Identification of Movement Control and Traffic Control Personnel 

a. Movement Control Personnel. Armbands will be used to identify all movement 
control personnel who come into personal contact with forces (individual members 
and / or units of the Armed Forces) being moved by water, rail, motor or air trans­
port modes. 

( 11 The armband will be red, approximately 16 ½inches (42 cm) long and 
3 ½ inches (9cm I wide, with an 8-spoked yellow wheel, 3 inches ( 7 ½cm) in diameter, 
centered on the band. 

(21 The armband will be worn by movement control personnel while on duty, in 
accordance with the uniform regulations of the country concerned, and in a manner 
so that the wheel is clearly seen. Staff officers may wear normal staff armbands if that 
is the usual practice of the countries concerned. 

b. Traffic Control Personnel. Personnel posted along routes and engaged in 
traffic control will wear white cuffs. A general description (including recommended 
dimensionsl of these cuffs is contained in STAN AG 2025, paragraphs 23 and 24. 
4. Ide_ntification of Movement Control and Traffic Control Agencies 

a. Standard guide signs shall be used to identify and provide road directions to 
movement control and traffic control agencies. 

(11 For those agencies which are part of a superior headquarters, guide signs 
and identification shall be in accordance with STAN AG 2035. 

(21 For those agencies which are not an integral part of a superior headquarters, 
guide signs and identification shall be in accordance with paragraphs b. and c. below 
and the example shown in Annex I, pages 1-6, STAN AG 2019. 

b. The guide signs referred to in paragraph 4.a. (21 above will conform to the 
provisions of paragraphs 5 and 13 of STAN AG 2012. 

c. The guide signs will display the following: 
( l I The symbols laid down in STAN AG 2019 or, if no appropriate symbol can 

be found in STAN AG 2019, an eight-spoked wheel. 

1-1 



FM 55-30 

(2l The national distinguishing letters in accordance with STANAG 1059. 
( 3 l The direction and / or distance to the agency concerned, i£ necessary. 

IMPLEMENTATION OF THE _A,_GREEMENT 
5. This STAN AG will be considered to have been implemented when the necessary 
orders / instructions to adopt the methods of identification described in the 
Agreement have been issued to the forces concerned. 

• 

,. 
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APPENDIX J 

STANAG 2163 
VEHICLE WEIGHT AND DIMENSION CARD 

AgrePd English / French Texts STANAG 2163 (Edition No. 31 
(1st Draftl 
AHMY / NAVY / AIR 

NATO STANDARDIZATION AGREEMENT 
(STAN AG) 

VEHICLE WEIGHT AND DIMENSION CARD 
Annex: A. Format of the Vehicle Weight and Dimension Card. 
Helated Documents: STAN AG 2175-Classification and Designation of Flat 

W a·gons Suitable for Transporting 
Military Vehciles and Equipment. 
(Draft I 

STAN AG 3466- Responsibility of Air Transport Units 
and User Units in the Loading and 
Unloading of Transport Aircraft in 
Tactical Air Transport Operations. 

OBJECT 
I. The aim of this Agreement is to adopt for the use by the NATO Armed Forces a 
standard card to facilitate the loading planning and loading operations of whatever 
means of transport is to be used. 
AGREEMENT 
2. Participating nations agree to adopt for the transportation of their vehicles the 
card, the characteristics of which are described hereunder. 
GENERAL 
3. The layout of the front and reverse sides of the Vehicle Weight and Dimension 
Card is given in Annex A. 
4. The card is to be printed black on a white background. 
5. The card is to be written in both official NATO languages (English and French) 
and in the language of the country of origin if other than English or French. 
(>. The minimum size of the card is the following: 

24 cm (9½in} x 18 cm 7¼in}. 
DIRECTIONS FOR USE 
7. The directions for use are shown on the reverse of each card. 
8. When printed forms are not immediately available, a substitute card will be used. 
IMPLEMENTATION OF THE AGREEMENT 
9. This STAN AG will be considered as implemented when the necessary or­
ders / instructions to adopt the card described in this Agreement have been issued to 
the forces concerned. 
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l 
WEIGHT 
POIDS 

2 
LENGTH 
LONGUEUR 

3 
WIDTH 
LARGEUR 

NATO UNCLASSIFIED 
ANNEX ATO STANAG 2163 
ANNEXE A AU STANAG 2163 

FORMAT FOR VEHICLE WEIGHT AND DIMENSION CARD 
EXEMPLAIRE DE LA FICHE DE DIMENSIONS ET DE POIDS D'UN VEHICULE 

VEHICLE WEIGHT AND DIMENSION CARD 
FICHE DE DIMENSIONS ET DE POIDS DU VEHICULE 
................. (3rd language/3eme langue) 

kilogrammes/
lbs 

(3rd language/3eme langue) 

metres/
inches 

(3rd language/3eme langue) 

metres/ 
inches 

(3rd language/3eme langue) 

4 
HEIGHT metres/
HAUTEUR inches 

(3rd language/3eme langue) 

5 
GROUND PRESSURE/AXLE WEIGHT (FRONT &REAR 
PRESSION UNITAIRE/POIDS PAR ESSIEU 

(AVANT &ARRIERE) 
······~······· (3rd language/3eme langue)
k cm' PSI 

6 
MEASUREMENT TONS 
TONNAGE VOLUMETRIQUE 
.............. (3rd language/3eme langue) 

(APPLICABLE TO TRANSPORT BY SHIP)
(APPLICABLE AUX TRANSPORTS MARITIMES) 
.............. (3rd language/3eme langue) 

SKETCH BOOK NUMBER 
NUMERO DE FEUILLET 
........ (3rd language/

3eme langue) 

8 
PARTS TO BE REMOVED FOR TRANSPORT 
CONDITIONS PARTICULIERES DE CHARGEMENT 
............. (3rd language/3eme langue) 

(APPLICABLE TO RAIL TRANSPORT ONLY)
(APPLICABLE AUX TRANSPORTS FERROVIAIRES)
( .. . .... . .. (3rd language/3~me langue) 

A-1 
OTAN NON CLASSIFIE 
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Directions for Use 

] . This card is designed to display to transport personne] the actua] characteristics 
(laden or emptyl of vehicles or equipment for the loading on any means of transport. 
2. Accurate inscriptions will be indicated in capitals by the consigning unit or 
depot preparing the vehicles or equipment for transport. The card will be fixed on 
suitable surface on the opposite side of the vehicle from the driver's seat, where it can 
Pasily be seen. If outside the card should be protected from weather elements. 
3. This card is a NATO form and whoever is responsible for the inscriptions 
should use his country's normal system of weight and measurements, indicating the 
measurement system used. 
4. For rail transport see instructions contained in STAN AG 2175. 
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APPENDIX K 

STANAG 2805-E 
CLASSIFICATION OF RESTRICTIONS AFFECTING THE MOVEMENT 

OF CERTAIN MILITARY EQUIPMENT AND VEHICLE:S 
BY LAND ON CONTINENTAL WESTERN EUROPE• 

Agreed English / French Texts STAN AG 2805-E 

DETAILS OF AGREEMENT (DofAl 

REQUIREMENTS COMMON TO MANY DIFFERENT TYPES OF 
EQUIPMENT USED BY NATO ARMED FORCES 

OPERATING IN A GROUND ROLE: 
E. CLASSIFICATION OF RESTRICTIONS AFFECTING THE MOVEMENT 

OF CERTAIN MILITARY EQUIPMENT AND VEHICLES 
BY LAND ON CONTINENTAL WESTERN EUROPE 

Annexes: A (DofA)- Road Movements. 
B (DofA)- Rail Movements. 

AGREEMENT 

1. the NATO Armed Forces agree to take mto consideration the clearance 
dimensions set forth in Annexes A and B (DofA) of this STAN AG for movement of 
certain military equipment and vehicles which are likely to be moved by road 
and / or rail in Continental Western Europe. 
GENERAL 
2. Land movement of certain military equipment and vehicles entails different 
types of restriction according to the method of movement used: 

a. By Road. By road, the limitations of class and gauge imposed by the different 
nations call for the application of special procedures and, where necessary, 
specialised methods, to effect movement of certain equipments and vehicles whether 
loaded or not. 

b. By Rail. By rail, specific technical limitations of class and gauge makes it 
necessary to take special technical measures to render the transport of certain 
equipments and vehicles possible. 
3. Annex A (DofA) outlines, with regard to each nation, the class and gauge limits 
beyond which a road movement becomes a special movement as regards that par­
ticular action. 
4. Annex B (DofA I outlines: 

a. The The maxim um rail gauge to be adopted by the Continental Western 
European nations, with a view to reducing the amount of checking of safety margin 
details and allowing the movement of normal traffic. 

b. The maximum characteristics that should be observed in the construction of 
equipment so that it can be transported over the rail networks of those countries. 
IMPLEMENTATION OF THE AGREEMENT 
5. This ST AN AG will be considered to have been implemented when the 
necessary orders / instructions to adopt the method mentioned in the Agreement 
have been issued to the forces concerned. 
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ANNEX A (DofA) TO STANAG 2805-E 

ROAD MOVEMENTS 

Appendix: 1 to Annex A (DofA) 
INTRODUCTION 
1. The expression "Road Movement of Special Vehicles" means movement of 
vehicles with or without load which because of their class and / or dimensions require 
special routing arrangement. 
LIMITATIONS AFFECTING THE ROAD MOVEMENT OF MOTOR 
VEHICLES 
2. The conditions for the road movement of military equipment and vehicles are 
governed by the capabilities of existing road networks as defined in STAN AG 2151. 
Further, the special regulatior1s in force in the different countries place certain 
limitations on ordinary road movements of: 

a. Individual wheeled or tracked vehicles, whether loaded or not. 
b. Articulated vehicles consisting of a prime mover and semi-trailer. 
c. Articulated trains of vehicles consisting of a tractor and one or more trailers. 
d. Passenger transport vehicles (motor coaches). 

3. These limitations, details of which are given at Appendix 1 to this Annex for 
each country concerned with this Agreement, related to some or all of the following 
characteristics of the equipment referred to in paragraph 2 above: 

a. Width measured on any cross-section, including all projections. 
b. Length (of vehicle or train of vehicles), including all projections and, where 

applicable, length of each part of the train: tractor+ trailer(s). 
c. Total height of the vehicle, including load, if any. 
d. Turning radius. 
e. Class of vehicle (or train of vehicles), calculated according to the method laid 

down in STANAG 2021. 
RULES GOVERNING ROAD MOVEMENT OF SPECIAL VEHICLES 
4. Any road movement of military equipment and vehicles of which one or more of 
the characteristics listed in paragraph 3 above exceeds the corresponding 
limitation(s) imposed by the regulations in force in one of the countries it will have to 
cross (See Appendix 1 to this Annex) constitutes a "movement of a special vehicle" in 
the country concerned. It is then subject to the rules given below. 
5. Any movement of special vehicles except those exempted by bilateral agreement 
supplmenting the NATO Status of the Forces Agreement, should be requested on a 
Road Movement ,.'Bid as laid down in STAN AG 2155. The request is forwarded 
through the norm'al movements channels by the originating military authority to the 
tnritorial milita~y authority of the country in which the movement becomes a 
movE>ment of a ;special vehicle. 
6. The terriforial military authority concerned will implement the Road 
Movement Credit for special vehicles in accordance with the procedure in force in the 
country concerned and will notify the authority originating the movement of its 
dE>cision. Such notification may include in addition to the normal headings of a 
standard Movement Credit (c. f. STAN AG 2155) the following instructions or in­
formation: 

a. Special safety and / or traffic regulations imposed by day and, where ap­
plicablE>, by night (c. f. STAN AG 2024) and the facilities to be provided to this end. 
This facility may be provided by the host nation. 

b. Military or civilian authority or authorities of the Host Nation which the head 
of tlw '"road movemE>nt of a special vehicle" may contact in case of need. 
NOTE: To simplify the execution of road movements of special vehicles, Nations 

are recommended to prepare a documentation (in map or any other form l 
showing the route and any special characteristics of the itineraries suitable 
for such movements. 

.. 

J 
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APPENDIX 1 TO ANNEX A(DofA) TO STANAG 2805-E 
CLASSIFICATION OF LIMITATIONS AFFECTING THE ROAD MOVEMENT OF MOTOR VEHICLES 

REGULATIONS IN FORCE IN NATO COUNTRIES 

- • 

~ountry Width Motor Coach Total Turning Class 
including LENGTH OF VEHICLES Height Radius (STANAG 2021)
all single Art1cu1atee1 Art1cu1atee1 tram of (including
projections Vehicles Vehicle vehicles (tractor & load)

(prime vehicle trailer(s))
and semi-
vehicle) Tota I Iength Length of 

of train one UNIT 
l 2 3 4 5 6 7 8 9 JO 

BELGil.t! 2m50 12m 15m 18m llm (1) 12m 4m - _sso 

CANADA 2m438(8 I) 10m058(33 I) l 5m240(50 I) l 5m240(50') - 1Om058{33 I) 3m81 (12'6") - -
DENMARK 2m50 10m or 12m(2) 14m 18m lOm 12m 3m60 - ~35 
FRANCE 2m50 llm 15m 18m llm (1) 12m - - <SO 
Fed Re~ of
1:1ERMAN 2m50 12m 15m 18m - 12m 4m - .::;so (9) 
GREECE 2m50 lOm or llm (3) 14m 18m - 12m 3m8 ,. - -
ITALY 2m50 llm (3) 14m 18m (10) llm (5) llm 4m lOm (11) .::;so (7)(8) 
LUXEMBOURG 2m50 Note (6) 15m 20m l lm (3) 12m 4m - _::;40 

!NETHERLANDS 2m50 llm 15m 18m - 12m 4m - _::; 50 (4) 

!NORWAY 2m25 12m 15m 18m - 12m 3m - _::; 50 

PORTUGAL 2m45 lOm 12m 14m lOm 10m30 4m - _::; 50 

fl"URKEY 2m50 lOm 14m 16m - llm 3m80 - -
UNITED KINGDOM 2m50 (8'2½") llm (36'1½'') 15m (49.21 ') 18m(59'0 5/8") 9ml44 (30') llm(36 'W') No LIMIT (12) - sso 
IJNITED STATES 2m438(8 I) ]()m668(35 I) l 5m240(50 I) 18m288 (60') 1om668{35'l 12ml92(40') 3m81 (12 '6") - <50 

(1 

NOTES: (ll Exclusive of coupling device on trailer. 
(2 Lorry with 2 axles: 10m; other vehicle: 12m 
(3) Motor vehicle with 3 or more axles: llm. Motor vehicles with only 2 axles: 10m (ITALY - motor coaches excluded) . 
(4l Maximum tyre-load: 5000 kg.
(5 This figure concerns the tractor only: the length of the trailer cannot exceed 6m for 1 axle trailer, 7m50 for 2 axle trailer, 

8m for 3 or more axle trailer. 
(6l Vehicle with one axle: 7m. Vehicle with 2 axles: 10m. Vehicle with 3 axles or more: 12m. 
(7 Maxirum load: 

(a) Motor vehicles and trailers - with ground pressure 8 kg/cm2: 14,000 kg (2 axles); 18,000 kg (3 axles*); 22,000 kg (4 or 
more axles*).
*with a distance of lm between two axles. 

(b) Busses: 15,000 kg (2 axles); 19,000 kg (3 axles).
(c) Tractors and semi-trailers: 14,500 kg. Under the condition indicated in (a) above: 18,000 kg (3 axles); 28,000 kg (4

axles); 32,000 kg (5 or more axles).
{d) In any case, maximum load on each single axle 10,000 kg; on 2 axles (at a distance of 2m) 14,500 kg.

(8) Highways only can be considered very heavy traffic routes (Class 120) but they cannot be used in peacetime by tracked vehicles. 
(9) Maxirum load per single axle: 8 tonnes. Load on driving axle of vehicle: 10 tonnes. Load per double axle: 14.5, and providing

there is a minirum wheelbase of 1.3m, 16.0 tonnes. 
(10) The total len9th should be less, if conditions of col1.111n n.9 cannot be satisfie·d. 

'Tl(11) Each vehicle (single, articulated or train) should be included in a 4m. 50 wide circular crown of turning way. The internal 
radius of this circular crown cannot be longer than 10 m. ~ 

(12) No limit is imposed on height in the UK but on some secondary roads bridges may give only 3m 962(13') headroom, on main roads 4m u,
572(15') is general. u, 

I A(DofA)-1-1 w 
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Tonnage capacities ............... . .. 9-15; 9-11, Part-ride, part-walk shuttle . . . • •, 5.3 c 5-2 

table 9-6 9-12 Point-to-point shuttle ... . .. . • • • • • • · · 5-3 b 5-2 

Highway regulation 8-10 8-6 
Mt>thods of supply operations-motor 

transport .. • • • • • • • • 6-4 6-2 
Identification of vehicles (control) 3-4; app G 3-2 Direct haul . . . . . . . . . . . . . . . . 6-4a 6-2 
Indigenous traffic .... .... . 2-3c(3) 2-2 Helay operations .. . . 6-4c, 8-7 6-2,8-2 
Individual dispatch 2-5 C :l-3 Shuttle operations 6-4b 6-2 
Infiltration move 4.• 3 b4-3 c (3) 4-2 Military police, escort / security2-l l,3-3 c (2) (a),(b) 2-5,3-2 
Inspection of containers 6-14k 6-9 Motor movements, methods 4-3 4-1 
Installation support operations . . . ..... . 6-8 6-5 Close column .. .. .. ......... 4-3 b, 4-3 c ( 1) 4-2 
Interdepot operations . .... . ..... . .. .. . 6-8c 6-5 Infiltration . . ... . . .. .. . .. ... 4-3b,4-3c (3) 4-2 
International standardization agreements 1-3 1-1 Open column ... .. ......... 4-3b, 4-3c (2) 4-2 

CENTOSTANAG . . ........ . l-3a (2) 1-1 Motor movements, types . . . . . . . . 2-3 2-1 
QSTAG .. . ....... . l-3a (5) 1-1 Administrative . . . . . . . . . . . . . . . . . 2-3 a (2) 2-2 
SEASTAG .. .. . . ..... . l-3a (3) 1-1 Casual military . . . . . . . . . . . . . . . . . . 2-3 c (1) 2-2 
SOLOG . . ................ . l-3a (4) 1-1 Indigenous traffic . . . . . . . . . . . . . . 2-3 c ( 3) 2-2 
STANAG . . ..... . l-3a (1) 1-1 Organized military .. . . . ... .. .. .. .. 2-3c (2) 2-2 

Interzonal motor transport operations ·8-1-8-15, 8-1-8-8 Tactical . . . . . . . . . . . . . . . . . . . 2-3 a ( 1) 2-1 
9-8-9-18 9-5-lJ-17 

Accountability for semitrailers .. 8-12 8-7 
Assignment of semitrailers 8-11 8-7 
Command . . . . . . . . 8-2 8-1 
Control of semitrailers . . . . . . . . 8-13 8-8 
Definition ...... 6-3 b (2) 6-2 
Equipment 8-4 8-1 
Highway regulation 8-10 8-6 
In-transit storage .. . 8-5d (2) 8-2 
Line haul planning exercise 9-18 9-1 i 
Location of motor transport units 9-12 9-6 
Maintenance and repair services 8-14 8-8 
Methods of operation 8-7 8-2 
Operational planning .. 8-5, 8-1, 

9-8-9-18 9-5-9-1 i 
Or(.(anization 8-3 8-1 
Planning factors . 9-13-9· 16 9-6-9-13 
Helationship with consignor and 

1•onSil,{nPe ...... 8-1.'i 8-8 
Hout!' selection and reconnaissance 8-(1 8-2 
SPrvicPs 1·nroutP . . . .... 8-10 c,d 8-7 
Trailrr transfer points 8-9.9-10,9-11 8-.'i,9-.'i 
Truck tPrminals . 8-8.9-9,9-11 8-3.9-.'i 

Intl'rzonal motor transport service ll-1-8-1 :i ll-1-8-8 
IntradPpot opnations ... 6-8 b 6-.'i 

Liaison al'tions ........... . 2-1 e. 2-)0b, 8-1:ib 2-1,2-:i,8-9 
Lift-on. lift-off opnations . . . . . .... 6-:i d (,-3 
Lirw haul phrnnin(.( PxPrcise ............... 9-1 i 9-1 'j 

Lin<' llon(.(I hauls ........... 6-3a (31,141: (1-3b (,-2 
Lirwur distarwr. 1·011,·rrsion table ... . ..... app B B-1 
Liquid 1111•asurr. l'onvrrsion tablt> ... . . app B B-1 
Loadin(.( and 1111loadin(.( timP (minimum) 2-le 2-1 
Lo1·11I lshortl hauls . . ......... <>-:Ja I 11,(:!I <,-U,-2 

Open column .. . ......... 4-3b,4-3c(2) 
Open route . . . . . . . . . . . . . . . . . . 4-2 a ( 1) 
Operational capability, increase . . . . . . . . . 2-2 
Operational data, completion of . . . . . . . . . . 9-18 
Operations. motor transport (see 

11/.rn hauls) 
Administrative operations . ....... .. . . . 6-8a 
Air terminal clearance . . . ... ... ... 6-6c 
Bt>ach clearance . . . ..... . . . 6-6a 
Bus. military .... .. .. . ...... .. • 6-11 
Classes of . . ......... ... .... .. • • 6-3 
Combat service support .. . . .. ... 6-13 
Combat support .. . .... . ....... . • • • 6-12 
Combined . . . . . . . . . . . . 6-5 
Command . . .. .. • . 6-2 
Container .. . ..... . ... .. • . .. • • 6-14 
Container on flatcar (COFCI ...... .. . 6-5b 
Driveway .. . .......... . . . , . 6-10 
Installation support .. .. .. .. • • 6-8 
lnterdepot .... . ... . . .. .. .. . . ... . 6-8c 
Intradepot 6-8b 
Lift-on, lift-off .... . . . . . . .. ... . 6-5d 
MPthods of . . . . .. ......... .. .. ... . . 6-4 
Piggyback .. .. .. . .. . .. .. ....... .. . . . 6-5a 
Port clearance . ... . ...... . . .. . . .. .. . 6-6b 
Principles of .... . ... .. .. . . . .. . • • • . 2-1 
HPturn (retrograde) loads ..... . . • • . . . 6-15 
Holl-on. roll-off .. . ..... . . .. .... . • • . 6-5c 
St>rvice support tasks .. .. .. • • • • • • • · · · 6-3 c 
Standardization of methods .. . . • . • • · • 2-1 c 
Trrminal clearance ... . ...... • • • • • · · · 6-6 
Trailer on flatcar (TOFCI ..... . • • • • • 6-5a 
Transfer operations .... . ... • • • • • • • · · 6-9 

4-2 
4-1 
2-1 

9-17 

6-5 
6-4 
6-3 
6-6 
6-1 
6-7 
6-7 
6-2 
6-1 
6-8 
6-2 
6-6 
6-5 
6-5 
6-5 
6-3 
6-2 
6-2 
6-4 
2-1 
6-9 
6-3 
6-2 
2-1 
6-3 
6-2 
6-5 

) 

J\111inll'IH1n1·1• :!-8c :!-4 Truck terminal-trailer transfer 
l\1ainl<'lllln<·<' in rl'lay op!'rations ... , . ...... ll-14 8-8 point 6-7 6-5 
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Organic vehicles ...... . • • • • • • • · · · · · • · · · · 2-3 b 2-2 
Organizational control . . .. ... • • • • • • · · · · · 4-1 a 4-1 
Organized military movements . • • • • • • • 2-3c (2) 2-2 

Pace . . . . . . . .... .. .... . . .. ..... 9-3c (2) 9-3 
Pass time (time length) ...... .. ... ..•. 9-3b (ll 9-3 
Patrols: 

Convoy control ... . . . . . .. 3-3c (3),4-la (3) 3-2,4-1 
a Roving . . . . . . . . . . . . 2-Sc (2),6-8b (2) 2-3,6-5 

Per onnel movements: 
Command . . . . . . . . . . . . . . . . . . . . • · • • 5-2 5-1 
Method of movements . . . . . . . . . . . . . . . 5-3 5-2 

Piggyback operations . . . . . . . . . . . . . . . . 6-5 a 6-2 
Planning factors, motor movements . 7-2,9-13; 7-1,9-6, 

tables 9-1-9-7 9-7-9-16 
Planning motor movements . . . . ... 9-1-9-16 9-1-9-13 

Line haul exercise . . . . . . . . . . . . . . . 9-17 9-17 
Planning procedures, operational . . . . . . 8-5 8-1 
Port clearance . . . . . . . . . . . . . . . . . . . . . . 6-6 b 6-4 
Prohibited route . . .... . .............. 4-2a (5) 4-1 

QSTAG .......... .. . . .............. -l-3a (SI 1-1 

Radio communications, column . . . . . . . . 3-Sc 3-3 
Rate factors . . . . . . . . . . . . . . . . . . . . . . . . . 9-3 c 9-3 

Pace ......... . .. . ..... • • • • • • 9-3c (2) 9-3 
Rate of march . . ........ . . • • 9-3 c (3),9-4c 9-3,9-4 
Speed ... .. ............ • • • • • • • 9-3 c (l) 9-3 

Rate of march .............. • • • • • • • • 9-3 c (3 l 9-3 
Rate of movement .. .. ..... . .. •. • • • • 9-3c 9-3 
Reconnaissance, route .... . . ... .. ... • • 8-6 3-2 
Relay operations ........ . .. . . • • • • • • • 6-4 c,8-7 6-2, 8-2 
Release point (RP l .. . . .. .... • • • • • • • • • • • • 4-6 4-3 
Request for motor transport .. . .. • • • · · 2-4a,b 2-2 
Reserved route ...... • • • • • • • · · · · · • · · • 4-2 a (4) 4-1 
Return loads (retrograde) . . . . • • • • • · · · 6-15 6-9 
Road movement graph ... . .. • • • • • • • · · 9-5 9-4 
Road movement table . . . ..... • • • • • • · · 9-6 9-4 
Roads (.~ee also highway l 

Characteristics ... ..... . .. . ...... . 7-4 7-1 
Military load classification ....... . 7-4c 7-1 
Obstructions ............ . .... .. . 7-4d 7-1 

Roll-on, roll-off operations ...... .. ... . 6-Sc 6-3 
Route selection and reconnaissance ... . 8-6 8-2 
Routes. types of 

Dispatch ..... . .... • • • • · • · · · · · · · 4-2a (3) 4-1 
Open • • • • • • • • • • • • • • • • • • • • • • • • • • • 4-2 ( l l 4-1 
Prohibited ..•... . • . .. · · · • · · · · · · · 4-2: (.5) 4-1 
~Pserv~d . . ......... • • .. · .. • • .. • 4-2a (41 4-1 
Supervised ... . ... • • • • · · · · · · · • • · • 4-2 8 ( 21 4-1 

SEASTAG .•.• • • • • • • • • • • • • • • • • • • • • • \-3a (31 1-1 
S1•1·11ritv Plements. convoy 

escort ................ . 2-10 c, 2-11,3-3 c (21 2-.5,3-1 
S1•1·11rily of truck terminals ana 

trnilPr transfer points ..... . .. . . . • . • • • 9-11 b IJ-5 
S1•mitrailPr PqnipmPnt. line haul 

opn11tions 
At'countnbility for . . . . . . . . . . . . . . . . . 8-12 8-7 
Assiµnn1Pnt of ....... . ...... • • • • • • • 8-11 8-7 
Control of ................ • • • • • • • • 8-13 8-8 
M11intl'n11ncP 1111d repair services .. • . 8-14 8-8 

S1•m itrnill'rs, transport of .. . .. . .. • • • 2-7; app C 2-3,C- l 
S1•ri11l ................. .. ...... • 3-2a 3-1 
S1•n ic-P support movPml'nts: 

Cl11ssl's of oprrations . ....... . ... • . • (1-3 6-1 
Com11111nd ...................... •.. 6-2 6-1 
M1•thods of opl'rations . ....... • • • • • • 6-4 6-1 
'l\·pl's pf nnnrntions ........... 6-.5-6-13 6-1-(,.7 
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Shuttle moves, personnel: 
Leapfrog shuttle . ... .......... •. • • • 5-3d .5-2 
Part-ride, part-walk shuttle ..... .... . 5-3 c .5-2 
Point-to-point shuttle . . . . . . . . . . . . 5-3b .5-2 

Shuttle moves, supply .. .......... .... . • 6-4 b 6-2 
Shuttle operations ( trailer transfer l 6-4 b 6-2 
Shuttle tractors ........ .. • • • 6-6 a (I) (c), 8-7 a, 6-3,8-3, 

ll-ll c, ll-lJ b ll-4,ll-.'i 
Signals: 

Audio . . . . . . . . . . . . . . . . . . . . . . . . . . 3-.'ib :\-3 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . 3-.'id 3.3 
Visual . . . . . . . . . . . . . . . . . . . . . . . . . . 3-.'ia 3.3 

Signing teams (route) ····· ···· ··· · ·· ·3-3c(I) 3-1 
SOLOG ... ... ..... . ............ ... . l-3a (41 1-1 
SOP .. ............... . ...... ... 2-9d 121,9-7 2-4,IJ-4 
Speed . . . . . .. . ...... . .......... 9-3c ( l l 9.3 
Spot check teams . . . . . . . . . . . . . . . . . . . 2-5 c 2-3 
STAN AG . . . . . . . . . . . . . . . . . . . . . . . . l-3a ( l l 1-1 

2041, Operation Orders for 
Road Movement Tables and 
Graphs . ..... . ........ .. ........ app E E-1 

215 I, Route etwork-Definitions 
and Characteristics ... . .......... app F F-1 

21 .54, Definitions 11nd Regulations 
for Military Motor 
Movements by Road ...... . .... . app G G-1 

2156, Transport Request and Reply 
lo Transport Request ............ app H H-1 

21 SIJ, Identification of Movement 
Control and Traffic Control 
Personnel and Agencies . . . . . . . . . . app I 1-1 

216:\, Vehicle Wright and Dimension 
Card ................ . ........ .. appJ J-1 

21!05-E. Classification of Rrstrictions 
Affecting the Movement of Certain 
Military Equipment and Vehicles 
by Land on Continental 
WPstern Europe (Annex 
A-Road Movements) .......... app K K-1 

St11rt point (Sl'I . . . .. .. . . . . .. .. . . . .. . 4 . .5 4-3 
Sn pPrvised route .. ..... ... .......... 4-2 a ( 2 l 4-1 
Supply movemrnts .... . . .. ..... .. 6-1-6-IS 6-1-6-9 
Supporting vrhicles . . . . . . . . . . . . . . . . 2-3 b (2) 2-2 

Tahlrs, road movPnlPnt IJ-4 
Tacti1·al: 

Conditions 2-IJ,2-10, 2-4.2-.5-
7-11-7-14 7-4,7-5 

Motor movrmrnts . . . . . . . . . . . . 2-3 a ( 11 2-1 
T1•rminal dl'arancP .... .. ...... .. . 6-6 6-3 
T1•rrain . . . .................. . 7-8 7-2 

Effrcts on motor transport 2-<Jb,7-10 2-4.7-3 
Ev11l1111tion ................. . 7.9 7.3 
Mud .... .. ........ .. ... . 7-l0a 7.3 
Sumi ......... . . ..... . ..... . . 7-l0b 7.3 
Snow . ... . ................. . 7-l0c 7.3 

Tinw-distnncl' t11hle .............. . app D D-1 
Tinw factors. vt•hiclr 11nd 

l'f>lnmn / Pll'mt•nt . . . . . . . . . . IJ-3 b; fig IJ-1 IJ-3,9-2 
Ho111l l'IP11nt1H'I' timP . . . . . . . . . . <J-3 b (61 IJ-3 
Timr dist11ncr ......... IJ-3b (.'il,IJ-4b (4) IJ-3,9-4 
Tinw µ11p .... .... ..... IJ.:\b(2l IJ-3 
Tinw IP111I ............ · <J-3b (3l,IJ-4b 121 IJ-3 
Tinw l1•nµth I puss tim<' I <J.3 b (11,<J-4 b I l l IJ-3 
Timi' sp11cl' ........ • • • • l). ;\ b (41,IJ-4b (3) IJ-3 
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Traffi1· dPnsity 9-16; 9-13, Types of motor movements 
table 9-7 9-16 (sl'<' motor movements) 

Tralfi1· flow 9-16, 9-13, Types of motor transport 
table 9-7 9-16 operations (see opera lions I 

Trailt'r on flatcar (TOFCI 
Unconventional warfare (see alsoopt'rations 6-5a 6-2 

counter-insurgency operations) ... . . . 

l ,ol'ation of 
Trail1•r transfpr point: 7-14 7-5 

Unit integrity in operations ..... .. . . . .
9-10. 9- l 7 c, 9-5, 9-1 7, 2-4e 2-2 

Utilization:
9-18d 9-20 f

Container . .... . ..... . . .. . . .... . .o,u•ration . . . . . . . . . . . . . . . . . . . . . . . . . 8-9 8-5 6-14h,i 6-9 
Vehicle ... . ........... . ....... .l'h) si1·al l'haracteristics . . . . . . . . . . . . . 9-11 9-5 2-1 a, 2-8 2-1,2-4 

SP1·urity . . . . . . . . 9-1 l b 9-5 V l'hicle markings: ..
l'raininl-{ rt•c111irPnwnts 2-9b, 2-9d (2), 2-4, Cloth control indicators ...... . .. . 3-4a 3-2 

6- l l b, 1 -1 6-7, 7 -1 3-4bMovement number . . .. . ...... .. . 3-2 
Special markings ........ . ...... . 3-4c 3-2Transf,•r op1•rations ...... .. .. . . 6-9 6-5 

V l'h icles (transportation):Transport of st'mitrailers as cargo 2-7 ;app C 2-3,C-l 
Troop mov,·mt'nts ( .sc•I' movement 2-3b(l) 2-2Attached . . ... .. .. ....... . .. . 

Commercialof pt•rson1wl I 2-6 2-3 
Trul'k park llll'ach and port Maintenance of . .. .. .... . .. . . . . 2-8c,8-14 2-4,8-8 

6-6a ( I l.6-6b 6-3,6-4 Organic . . . . . . . . . . . . . . . . . . . . . . . 2-3 b 2-2,·1,·a ra 1u·1· I 
Tnu·k t,•rminals . . . . . . . . . . . . . . . . 8-8 8-3 Supporting . . . . . . . . . . . . . . . . . . . . 2-3b (2) 2-2 

Fa1·ilitiPs .. . . . . . . . . . . . . . . . . . . . 8-8b 8-4 Utilization of . . . . . .. . . . . .. .. . . . . 2-1 a, 2-8 2-1,2-4 
Lrn·ation of .. . ...... . .. . .... . 9-9,9-17 C 9-5,9-17 
Opt•ration ... . . . . .... . 6-7 ,8-8 C 6-5,8-4 
l'h) si1·al 1·hara1'lt•ristics .. ... . ... . 9-11 9-5 

IJ-11 b 9-5 
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