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CHAPTER 1 

GENERAL 
• 

Section I. INTRODUCTION 

1-1. Purpose 

As one of the principles of war, maneuver is an 
essential ingredient of combat power. The ability 
to move forces and material to any point in an 
area of operations is often decisive to the outcome 
of combat operations. Maneuver is dependent on 
adequate lines of communication within the area 
of operations, and maneuver plans are dependent 
on adequate intelligence concerning routes of com­
munication. This manual establishes doctrine for 
the collection, evaluation, and reporting of terrain 
data concerning surface routes of communication. 
Instructional and reference material applicable to 
technical classification of routes to support mili­
tary traffic is also furnished. 

1-2. Scope 
a. This manual describes the influence of the 

operational environment in reconnaissance opera­
tions, the intelligence aspects and fundamentals of 
route reconnaissance, and methods of reconnoiter­
ing and classifying routes for military use. Em­
phasis is placed on natural and manmade charac­
teristics of routes which influence traffic flow. The 
interruption of movement by enemy action, an 
equally important consideration in route recon­
naissance, is discussed in general terms only ; spe­
cific details are not within the scope of this man­• 
ual although thoroughly discussed in field manuals 
appropriate to the mission and organization of the 
reconnoitering force (see app A). Route recon­
naissance as presented by this manual is divided 
into two categories : hasty reconnaissance and de­
liberate reconnaissance. Hasty reconnaissance 
provides limited route information necessary for 
planning and executing normal military move­
ment and is a prerequisite of tactical maneuver. 
Deliberate route reconnaissance, on the other 
hand, provides essential and additional engineer 
data which form the basis for technical classifica­
tion and thorough analysis of routes throughout 
an area of operation. The remaining portion of 
the text discusses special types of terrain recon-

naissance and route marking. Traffic control re­
connaissance although a form of ground recon­
naissance, is not considered in this text but is dis­
cussed in detail in FM 19-25. 

b. This manual is in consonance with applicable 
International Standardization Agreements. In 
each appropriate paragraph throughout the text, 
they are identified by type of agreement and num­
ber. A compilation of all applicable agreements is 
included in appendix A. 

c. The material presented herein is applicable 
to: 

(1) General war, to include a consideration of 
the employment of and protection from nuclear 
munitions and chemical, biological, and radiologi­
cal agents; and operations in nuclear, chemical, or 
biological environments. 

(2) Limited war. 

(3) Cold war, to include stability operations. 

d. Users of this manual are encouraged to sub­
mit recommendations to improve its clarity or ac­
curacy. Comments should be keyed to the specific 
page, paragraph, and line of the text to which 
they refer. Reasons should be provided for each 
comment to insure understanding and permit com­
plete evaluation. Comments should be prepared 
using DA Form 2028 (Recommended Changes to 
Publications) and forwarded directly to the Com­
manding Officer, U.S. Army Combat Develop­
ments Command Engineer Agency, Fort Belvoir, 
Virginia 22060. Originators of proposed changes 
which would constitute a significant modification 
of approved Army doctrine may send an informa­
tion copy, through command channels, to the Com­
manding General, U.S. Army Combat Develop­
ments Command, Fort Belvoir, Virginia 22060 to 
facilitate review and f ollowup. 

1-3. Combat and Engineer Intelligence 
Combat intelligence is evaluated information of 
the enemy, weather, and geographic features of 
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the terrain required by a commander to plan and another . It includes those roads, bridges, tunnels, 
conduct tactical operations (FM 30-5) . Engineer fords, and other terrain features affecting traffic 
intelligence is also concerned with information flow selected for military movement. 
regarding terrain features and the effects of d. Route reconnaissance is the careful survey of 
weather and terrain on engineer activities within a route for military purposes, often by aerial vehi­
an area of operations (FM 5-30). Since both re­ cle. The purpose of route reconnaissance is to col­
quire terrain intelligence, both conduct route re­ lect, evaluate, and report information which will
connaissance to collect the necessary information. aid in the selection of a route or routes to be used 
Close cooperation between engineer intelligence for the movement of troops, equipment, and sdp­
agencies and other intelligence agencies is, there­ plies in military operations.
fore, essential to avoid duplication in the overall 
collection effort. Additionally, standard methods 1-5. Systems of Measurement (STANAG 2015,
of reporting route reconnaissance data as • pre­ CENTO STANAG 2015, .and SOLOG 53)
sented by this manual facilitate the exchange of 
information and aid in the wide and timely dis- Velocities and linear distances of a tactical nature 

are expressed in the metric system throughout the• semination of route intelligence. . 
text. Tabular data and structural dimensions, 
however, may be given in the English system for1-4. Definitions (AR 310-25) 
ease in mathematical computations. In reporting 

a. Lines of communication (logistic routes) are the results of route reconnaissance, either the met­
all routes, land, water, and air which connect an ric system or the English system or both may be 
operating military force with a base of operations used to fit the requirements of the command. 
and along which supplies and reinforcements Webster's standard abbreviations such as "km" 

(kilometers), "m" (meters), "ft" (feet), and "mi"move. 
(miles) must be. used to clearly identify measure­

b. A route of communication is a network of ment units. When operations are in conjunction
roads, etc., over which supplies are carried and with allies and if only one measurement system is 
combat movements are made. Routes of communi­ used, the reporting headquarters prepares a table
cation include navigable waters, aircraft landing or diagram showing the relationship between the 
facilities, and rail facilities. two systems to accompany the report. Tables for 

c. A route is the road or roads, including tracks ease in converting from one system of measure­
and bridges, used when moving from one place to ment to the other are included in appendix B. 

Section II. INFLUENCE OF THE OPERATIONAL ENVIRONMENT 
ON RECONNAISSANCE 

1-6. General 1-7. Mission 
The operational environment is composed of the The mission of the command is the single factor of 
conditions and circumstances which influence the the operational environment that dominates re­
employment of military forces and which conse­ connaissance operations. Reconnaissance is con­
quently, bear on the decisions of the commander. ducted to assist in the production of intelligence 
Major elements comprising the operational envi­ necessary to support the military plan. Informa­
ronment include: The national and military objec­ tion is collected, evaluated, and interpreted for its 
tives of the operation; the terrain and climatic significance in relationship to the accomplishment
features of the area of operations; the character­ of the mission. Thus, a knowledge and understand­
istics and attitudes of the local population; the 

ing of the overall unit mission is desirable to in­nature of the conflict to include the weapons sys­
sure that personnel engaged in reconnaissance dotems employed or threatened; and the composition 
not overlook important information. Reconnais­and missions of the opposing forces. The combina­
sance is continuous and does not cease in the ab­tion of these variable elements creates a wide 

range of conditions and circumstances within sence of specific missions. Logical missions are as­
which military forces must be capable of operat­ sumed, and reconnaissance continues in the antici­
ing effectively. pation of an assignment. 

f 

.. 

• 
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1-8. Characteristics of the Area of Operations 
Terrain and weather are important factors in mil­
itary operations. Route reconnaissance is fre­
quently employed to gather terrain information 
and to determine the effects of climatic variations 
on specific terrain features within an operational

• area. 

a. Terrain. 

(1) Observation and fire. The effect of ob­
servation on both friendly and enemy operations 
is considered. High ground that affords line-of­
sight observation and good fields of fire are of 
particular importance. 

(2) Concealment and cover. Concealment is 
protection from observation. Cover is protection 
from fire. Every advantage afforded to friendly 
forces by the terrain and conditions of visibility to 
provide concealment and cover is exploited. 

(3) Obstacles. 
(a) The effect of obstacles, either in re­

straint or in support of operations, is considered. 
(b) Obstacles may be natural, marunade, or 

combinations thereof to include obstacles created 
by chemical and nuclear fires. 

(c) Obstacles are employed by both 
friendly and enemy forces to strengthen a defense, 
to deny use of key terrain for observation and 
defensive positions, to assist in economy-of-force 
measures, and to protect the flank of a moving 
force. Obstacles are also used to separate attack­
ing echelons such as dismounted infantry from 
tanks. 

(d) Nuclear weapons can create the follow­
ing obstacles: areas of induced and fallout radia­
tion, craters, rubble, fires, and tree blowdown." 

(4) Key terrain. Key terrain is any locality or 
area the control of which affords a marked advan­

• tage to either combatant. Key terrain is seized, 
neutralized, or controlled by other means in order 
to deny its use by the enemy or permit its subse­
quent use by friendly, forces. 

(5) Avenues of approach. 
(a) Likely avenues of approach are ana­

lyzed in accordance with the availability of ob­
servation and fire, concealment and cover, obsta­
cles, key terrain, space for dispersion and maneu­
ver, trafficability, and the effects of nuclear weap­
ons. 

(b) In analyzing avenues of approach for 
airmobile operations, the major concern is achiev­
ing or avoiding tactical surprise. Favorable air 
routes provide adequate airspace and defilade to 
limit the enemy's detection and interception capa-
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bility. Heavily forested and swampy areas provide 
good routes since ground troops have little oppor­
tunity to see or fire at low-flying aircraft. Ridges 
reduce the possibility of detection by radar. How­
ever, steep defiles or canyons are avoided because 
possible downdrafts may affect the control of air­
craft. 

b. Weather. Weather conditions have an impor­
tant bearing on reconnaissance and are a vital 
consideration in operational planning. Weather 
primarily affects mobility and visibility, both on 
the ground and aloft, and is of special importance 
in the conduct of operations that include nuclear, 
chemical, and biological warfare. Fallout, chemi­
cal, and biological cloud travel is channeled by 
weather conditions. Meteorological elements 
which have a significant influence on operations 
are wind directions and speed, temperature, hu­
midity, cloud cover, precipitation, and atmos­
pheric stability. Weather intelligence provided by 
weather teams at the tactical operations center 
(TOC) contains forecasts for these meteorological 
elements and light data such as beginning morn­
ing nautical twilight (BMNT), sunrise, sunset, 
and end evening nautical twilight (EENT), moon­
rise, and moonset. 

1-9. Civil Population 

The attitude, actions, and capabilities of the civil 
population significantly affect reconnaissance op­
erations. A friendly populace confers valuable as­
sistance in the collection of intelligence data. Time 
is saved in the collection of terrain information 
through the interrogation of friendly civilians 
who have intimate knowledge of the local area. 
High water levels and similar seasonal data are, at 
times, only available from local interrogations. 
Conversely, a hostile population makes reconnais­
sance operations more difficult. Bridge classifica­
tion and route directional signs, for example, may 
be removed or altered; misleading information 
may cause delay; and reconnaissance parties may 
expect continual harassment by unfriendly civil­
ians. Regardless of the civil attitude, however, 
care must be exercised in evaluating all data ob­
tained from civilian sources. 

1-10. Nature of the Conflict 

The same general requirements for terrain infor­
mation exist under all forms of warfare. The na­
ture of the conflict, however, may change the em­
phasis placed on the various aspects of reconnais­
sance. 
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a. Cold War. Under the conditions of cold war, 
reconnaissance requirements are influenced by 
the preparation of military forces for conflict. 
Without active enemy opposition, terrain intelli­
gence is emphasized. Reconnaissance of routes 
within probable areas of operation is made to 
meet contingencies that may arise during open 
warfare. 

b. Stability Operations. In stability operations, 
route reconnaissance is essential for the conduct 
of counterguerrilla warfare and those nonmilitary 
activities employed to win the support of the pop­
ulace. Subversive insurgency movements are gen­
erally associated with developing countries, and 
insurgents usually establish operational bases in 
remote and relatively inaccessible areas of the 
country. Characeristically, roads in such areas are 
poor. Trails, rivers, and canals are used for mili­
tary operations and commerce. Route reconnais­
sance may be required to provide information for 
the construction of roads and airlanding facilities 
to support military and other aspects of internal 
defense and internal development operations. 

c. Limited War. In limited conventional war, 
route reconnaissance considers not only terrain 
features but also the likelihood and. effect of the 
disruption of lines of communications by enemy 
action or adverse weather. The immediate empha­
sis is determined by the requirement to support 
the existing operational situation; reconnaissance 
personnel must, however, be prepared to quickly 
assume greater responsibilities resulting from an 
expansion of the conflict. In limited nuclear war, 

• reconnaissance requirements vary in accordance 
with the severity and type of nuclear exchange. 

d. General War. Nuclear warfare is character­
ized by relatively sudden and drastic changes in 
the tactical situation. Dispersion, mobility, decen­
tralization of control, rapid exploitation, and the 
reduction of reaction time are characteristic. 
Under this type of environment, route reconnais-

sance assumes even greater importance. Not only 
will more routes be required to support military 
operations, but reconnaissance personnel must be 
ever alert to recognize widespread areas of con­
tamination created by mass destruction weapons. 

1-1 1. Friendly and Enemy Forces • 
a. Friendly Forces. In general, intelligence oper­

ations are oriented on characteristics of the opera­
tional environment which are external to the com­
mand; that is, the terrain, weather, and enemy. 
However, route reconnaissance is further affected 
by the mission, composition, organization, and size 
of the unit for which routes are being reconnoi­
tered. Reconnaissance personnel must be com­
pletely familiar with vehicular specifications and 
limitations. If route reconnaissance is conducted 
by other than organic elements, it is desirable that 
liaison agents accompany the supporting recon­
naissance element. 

b. Enemy F<Yrces. Although not within the scope 
of this manual, reconnaissance personnel must be 
trained to recognize, reconnoiter, and counter 
enemy action. Enemy influence along a route may 
vary from nuisance mining to stubborn defensive 
resistance. A route, regardless of location, is al­
ways vulnerable to interdiction by enemy air and 
missile or artillery attack. Reconnaissance person­
nel must avoid drawing undue attention to their 
operations especially in likely target areas such as 
bridges, road junctions, and defiles. As reconnais­
sance parties are usually small in number and gen­
erally operate in areas remote from friendly 
forces, the threat of attack is ever present 
whether close to the FEBA or in rear areas where 
infiltrators or irregular forces may stage am­
bushes or establish road blocks. Regardless of the 
reconnaissance mission, the threat of enemy inter­
ference must be considered at all times, and recon­ • 
naissance personnel constantly prepared to take 
positive steps to overcome opposition, or take 
other action. See paragraphs 1-22, 1-23, and 1-24. 

Section Ill. INTELLIGENCE ASPECTS OF RECONNAISSANCE 

1-12. Intelligence Requirements 

a. General. Intelligence requirements are those 
variable factors concerning the weather, terrain, 
and enemy which, when known, materially assist 
in the execution of a unit's mission. Because of the 
ever changing operational environment, intelli­
gence requirements are not consant. A commander 
relies on his intelligence staff officer (S2/ G2) for 

the production of intelligence. The intelligence of­
ficer, in turn, requests or directs appropriate indi­
viduals or organizations that collect intelligence 
information-henceforth referred to as collection 
agencies--to provide data in support of the intel­
ligence effort. In accordance with their capabili­
ties, agencies employ various methods in collec­
tion. Those most common in acquiring terrain in­
formation are: interrogation, observation and lis-
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tening posts, ground and aerial surveillance de­
vices, air and ground reconnaissance, and radio­
logical monitoring and survey. Collection capabili­
ties, however, are rarely sufficient to satisfy all 
intelligence requirements simultaneously. There­
fore, collection resources within the command are 
directed toward definite intelligence objectives in 
priority of need. To facilitate the establishment of 
priorities, intelligence requirements are catego­
rized as essenti.al elements of information and 

• other intelligence requirements . 

b. Essenti.al Elements of Information. Essential 
elements of information (EEi) are the critical 
items of information regarding the enemy and his 
environment needed by the commander by a par­
ticular time to relate with other available infor-

. mation and intelligence in order to assist him in 
reaching a logical decision. These decisions are of 
the type which involve the mission of the com­
mand and the choice of a course of action to ac­
complish the mission. The nature and number of 
EEi will vary with the type of operation, the 
phase of the operation, and the extent and accur­
acy of the available information and intelligence. 
When the available information and intelligence 
are complete enough to satisfy the commander in 
making a decision with confidence, he establishes 
no outstanding priorities ; however, at no time is 
the available information or intelligence so com­
plete that additional requirements do not exist. 

c. Other Intelligence Requirements. Other intel­
ligence requirements are derived from command 
and staff requirements which are important but do 
not qualify as EEi. After the allocation of means 
to collect information necessary to satisfy the 

• EEi, the remaining means are used for the collec­
tion of informatiori that also affect the mission. 

• . 1-13. Sources of Intelligence 

Sources of information are the actual origin from 
which information concerning the operational en­
vironment is obtained. An important considera­
tion by collection agencies is the selection of proP­
er sources. A knowledge of sources and type of 
information which each can provide is essential in 
planning reconnaissance missions. The more com­
mon sources applicable to reconnaissance opera­
tions are: friendly troops; enemy activity; prison­
ers of war; local civilians; recovered friendly mili­
tary personnel; imagery; maps; captured docu­
ments; weather forecasts; and studies, reports, 
and other reference material of intelligence value. 

1-14. Friendly Troops 

All units have capabilities which contribute to the 
collection of intelligence information. Combat and 
combat support units are especially useful for 
supplying information of enemy and terrain in 
forward areas. Some units such as armored cav­
alry units and long-range reconnaissance patrols 
are specifically organized for groupd reconnais­
sance operations. Target acquisition and surveil­
lance units collect information by ground and ae­
rial observation. Combat support and combat 
service support units acquire significant amounts 
of terrain data during the conduct of normal oper­
ations. Military police units are valuable sources 
of information concerning physical characteristics 
of areas occupied by friendly forces. Civil affairs 
units are capable of gaining much information 
about the area of operations by close liaison with 
the indigenous population and through perusal of 
civil records and files. 

1-15. Enemy Activity 

Enemy activity is also a source of terrain infor­
mation; however, the volume and type of informa­
tion concerning enemy activities are limited by the 
capabilities of available detection and observation 
equipment and the measures taken by the enemy 
to conceal his activities. For example, intelligence 
reports concerning the type and size of enemy ve­
hicles utilizing a bridge provide an estimate of the 
bridge's capacity. In addition, information that 
the enemy is not engaged in certain activities is 
often of great significance. For example, negative 
reports of enemy movement along a route appar­
ently suitable for military traffic may indicate the 
presence of mines or other obstacles barring 
travel. 

1-16. Prisoners of War, Civilians, and Re­
covered Personnel 

a. Prisoners of war are valuable sources of in­
formation, particularly of the immediate battle 
area. Maximum information is obtained through 
skillful handling of prisoners of war from the 
time of capture until interrogation is completed. 
Personnel conducting interrogations are carefully 
briefed on the desired information and are pro­
vided with appropriate aids such as maps and ae­
rial photos. 

b. Civilians who have been within enemy-con­
trolled areas may be valuable sources of informa­
tion and often giye information readily. Such 
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sources can provide information on terrain in ene­
my-controlled areas and may provide information 
of enemy installations and activities. Civilians are 
particularly valuable sources of information in 
cold war operations. 

c. Military personnel recovered from enemy­
controlled areas are sources of information of the 
area of operations and enemy dispositions and ac­
tivities. Interrogation of recovered military per­
sonnel is conducted in accordance with regulations 
prescribed by the theater headquarters. 

1-17. Imagery 

a. Permanent imagery obtained by ground and 
aerial sensors is an excellent source of graphic 
information for terrain evaluation. Current types 
of image-producing sensors are the camera, in­
frared detector, and radar. Each of these types of 
image-producing sensors operates in a different 
portion of the electro-magnetic spectrum and each 
detects and records different data. 

b. Imagery obtained by airborne sensors, 
manned or unmanned, is particularly useful in re­
connaissance planning. If properly employed, it is 
an excellent means for collecting information to 
assist in-

(1) Locating enemy offensive and defensive 
installations; supply installations and lines of 
communications; and armored, motorized, and 
personnel concentrations. 

(2) Analyzing terrain. 

(3) Confirming or denying intelligence infor-
mation obtained from other sources of agencies. 

(4) Preparing target folders. 

(5) Assessing damage. 

(6) Preparing mosaics and panoramas for 
planning purposes. 

(7) Correcting maps and making map sup­
plements. 

1-18. Maps and Geodetic Data 

Maps provide a basic source of terrain informa­
tion. The reliability of a map is determined by the 
data used in preparation, and the date of produc­
tion or revision is generally included as a part of 
the marginal data. Maps are supplemented by ae­
rial or ground photographs and other permanent 
imagery means, sketches, visual observation, trig 
lists, and gazetteers. Trig lists are publications 
containing the exact location and elevation of 
bench marks and other survey points together 

with a complete description of their characteris­
tics. Trig lists are of particular value to artillery, 
missile, and engineer units and are required for 
locating and orienting certain surveillance de­
vices. Special maps and overlays are designed for 
specific purposes, such as trafficability, transpor­
tation facilities, and soils, and may be of particu­
lar value in terrain evaluation. The classification 
of U.S. maps by type and scale is described in AR 
117-5. 

1-19. Captured Documents 

Enemy documents may provide great assistance in 
the field of terrain intelligence. Compilations of 
route data by the enemy and captured maps can 
considerably reduce the collection effort. However, 
the possibility that a document has been purposely 
planted to deceive intelligence personnel concern­
ing enemy activities and terrain is ever present. 

1-20. Weather Forecasts 

Weather information in the field army consists of 
weather forecasts, weather observatiQns, both sur­
face and aloft, and weather summaries. Weather 
forecasts are provided by the Air Weather Service 
(AWS) of the Air Force. These forecasts are 
based on the weather observations provided 
within the field army by AWS observing teams 
and artillery meteorological sections supplemented 
by observations from other units. Weather sum­
maries of past weather conditions are compiled as 
required by both army and air force units. 

1-21. Reports, Studies, and Reference Material 

a. General Sources. Valuable terrain informa­
tion can be found in a wide variety of both techni­
cal and nontechnical books, periodicals, and re­
ports published by governmental and private ..agencies, universities, and technical schools. These 
include trade journals, economic atlases, tide ta­
bles, pilots' handbooks, tourist guides, and similar 
publications. Unpublished systematic records cov­
ering meteorological, hydrological, and similar sci­
entific data prepared by governmental agencies, 
engineering firms, private societies, and individu­
als also contribute valuable terrain information. 
While utilized chiefly for terrain studies made at 
higher headquarters, material of this type, when 
locally available, can be of considerable value to 
lower echelons. 

b. Intelligence Reports. 
(1) Strategic intelligence studies. Strategic 

intelligence studies prepared at the National level 
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by the Department of Defense (DOD) or by over­
seas commands provide detailed information con­
cerning major geographical areas. Such studies 
include--

(a) National intelligence surveys. These 
studies present a concise digest of the basic intel­
ligence required for strategic planning and the op­
erations of major units. Each study describes the 
pertinent terrain characteristics of a specific area, 
supported by descriptive material, such as maps, 
charts, tables, and bibliographies. 

(b) Engineer intelligence studies (EIS). 
These are a series of documents describing in de­
tail those natural and manmade features of an 
area that affect the capabilities of military forces. 
These studies are being supplemented and in some 
cases superseded by DOD and command initiated 

• 

• 

.. 

Section IV. RECONNAISSANCE OPERATIONS 

1-22. General 

Reconnaissance is a mission undertaken to obtain, 
by visual observation or other detection methods, 
information about the activities and resources of 
an enemy or potential enemy; or to secure data 
concerning the meteorological, hydrographic, or 
geographic characteristics of a particular area. 
This information is used to produce intelligence. 
The resulting intelligence seeks to reduce the un­
known aspects of the enemy and the area of opera­
tions. It contributes to the accuracy of evaluating 
risks and the successful application of combat 
power. Reconnaissance is a continuing responsibil­
ity of each commander and every soldier. Unit 
training, standard operating procedures, and the 
commander's instructions to subordinates must 
emphasize the importance of timely and accurate 
reports of both positive and negative information 
of the enemy and operational area. 

1-23. Fundamentals of Reconnaissance 

Reconnaissance operations vary with the opera­
tional environment; with the assigned mission; 
and with the size, type, and composition of the 
reconnaissance element. Ground reconnaissance 
operations are performed in conformance with the 
following fundamentals : 

a. Orient on the Location or Movement of the 
Intelligence Objectives. Units engaged in recon­
naissance operations maneuver according to the 
location or movement of the intelligence objective 
rather than the location or movement of friendly 
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lines of communications, port, and terrain type 
studies. 

(c) Lines of communication (LOC) studies. 
These studies, prepared on either medium scale 
maps or single small scale foldup sheets, contain 
an analysis of transportation facilities with gen­
eral information on railroads, inland waterways, 
highways, airfields, pipelines, portS' and beaches. 

(2) Route reconnaissance reports. Most im­
portant for terrain information at lower levels are 
local reports which summarize data obtained by 
physical route reconnaissance. Such reports are of 
particular value in providing current, detailed in­
formation about routes of communication. The 
preparation of these reports is discussed through­
out this text. 

forces. The objective may be enemy troops, a ter­
rain feature, or a locality. To effectively perform 
reconnaissance, commanders of reconnaissance el­
ements are allowed maximum freedom of action 
commensurate with the mission. 

b. Report All Information Accurately. Recon­
naissance is conducted to obtain information to be 
used in the production of intelligence. All items of 
military significance are reported. Moreover, to be 
of value, reconnaissance reports must be complete, 
timely, and accurate. 

c. A void Decisive Engagement. Units perform­
ing reconnaissance obtain information by stealth 
whenever possible; combat is conducted only when 
necessary to gain the desired information and in 
self-defense. The reconnaissance mission must not 
be jeopardized by unnecessary combat. 

d. Maintain Contact with the Enemy. In the 
performance of a reconnaissance mission to obtain 
information of an enemy force, visual or elec­
tronic contact with the enemy is gained as soon as 
possible. Once contact has been made, it is main­
tained and is not voluntarily broken without prop­
er authority. Contact may be maintained either 
by ground or aerial surveillance. 

e. Develop the Situation. When enemy contact is 
made or an obstacle is encountered, the situation 
is developed rapidly. To determine the location, 
composition, and disposition of the enemy force or 
obstacle, the f ollo~ing actions are taken on con­
tact: 
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(1) Deploy and report. 

(2) Reconnoiter. 

(3) Choose a course of,action. 

(4) Report. 

1-24. Types of Reconnaissance Missions 

There are three types of ground reconnaissance 
missions : route, zone, and area. The type to be 
employed is determined after considering the na­
ture and urgency of the information desired, the 
operational environment, and the composition of 
the reconnaissance force. 

a. Route Reconnaissance. 

(1) Route reconnaissance is directed in order 
to obtain information of the enemy; obstacles in­
cluding chemical or radiological contamination; 
route conditions; and critical terrain features 
along a specific route. 

(2) The techniques employed and the require­
ments of route reconnaissance are less time con­
suming and are, consequently, performed more 
rapidly than other types of reconnaissance. 

b. Zone Reconnaissance. 

(1) Zone reconnaissance is the directed effort 
to obtain detailed information of all routes; obsta­
cles, including chemical or radiological contamina­
tion; key terrain; and enemy activity in a zone 
established by definite lateral boundaries. Zone re­
connaissance is more thorough and time consum­
ing than other reconnaissance missions. 

(2) When the enemy's location is in doubt or 
if it is desired to locate suitable routes or deter­
mine conditions of cross-country trafficability, 
zone reconnaissance may be directed. The width of 
the zone assigned to reconnaissance elements is 
determined by the road net, terrain type, informa­
tion desired, anticipated enemy action, troops 
available, weather, visibility, and time allotted to 
accomplish the mission. 

c. Area Reconnaissance. 

(1) Area reconnaissance is the directed effort 
to obtain detailed information of all routes; obsta­
cles, including chemical or radiological contamina­
tion; and enemy forces within any clearly defined 
area. Area reconnaissance is the most thorough 
and time consuming of the three types of recon­
naissance. 

(2) Area reconnaissance is performed to gain 
information of definite geographical areas such 
as towns, woods, or stream-crossing sites. An area 

may be reconnoitered for enemy activity or to de­
termine an area's suitability for use by friendly 
forces as an assembly area, defensive position, or 
other purposes. Reconnoitering techniques em­
ployed are similar to those prescribed for zone 
reconnaissance. 

1-25. Reconnaissance in Force 
A reconnaissance in force differs from a route, 
zone, or area reconnaissance in that it is a limited 
objective offensive operation by a considerable 
force to discover and test the enemy's dispositions 
and strength or to develop other intelligence. 
Route reconnaissance teams are often included in 
reconnaissance in force operations to assist in 
gathering terrain information. Although the pri­
mary aim of a reconnaissance in force is to gain 
intelligence information, it may discover weak­
nesses in the enemy disposition which, if exploited 
promptly, may enhance tactical success. A recon­
naissance in force normally develops information 
more rapidly and in more detail than other recon­
naissance methods. 

1-26. Reconnaissance of Suspect Areas 
a. In reconnoitering areas along a route which 

are likely to be def ended by enemy detachments 
such as bridge approaches, defiles, or built-up 
areas, reconnaissance should commence from the 
flanks or rear. Detailed observation precedes ac­
tual reconnaissance; and approach routes are 
checked for mines, boobytraps, and signs of am­
bush. 

b. When time is available, dismounted personnel 
are first sent forward covered by the remaining 
elements of the unit. The number of dismounted 
personnel depends upon the size of the objective 
and upon available approaches, cover, and conceal­

•ment. If the dismounted patrols find that the near 
edge of the area is clear, the remainder of the unit 
moves quickly forward. The dismounted patrols 
then continue the reconnaissance, overwatched 
and followed closely by the remainder of the unit. 

c. In conducting a mounted reconnaissance, part 
of the unit remains mounted and moves forward 
cautiously but rapidly, overwatched by the re­
maining mounted elements. If the near edge of the 
area is clear, the overwatching elements move for­
ward quickly and the advance continues. 

1-27. Reconnaissance by Fire 
a. Reconnaissance by fire is accomplished by 

firing on likely or suspected enemy positions in an 

1-8 



attempt to remove camouflage and to cause the 
enemy to disclose his presence by movement or 
return fire. During reconnaissance by fire, posi­
tions being reconnoitered must be observed contin­
uously so that enemy activity can be quickly and 
definitely located. 

... b. Reconnaissance by fire may be employed by 
route reconnaissance teams as a security measure 
when time is critical and the loss of surprise is not 
essential.• 

c. If the enemy returns the fire, the situation is 
further developed. If the fire is not returned, the 
reconnaissance continues. However, caution 
should be exercised, for reconnaissance by fire 
often fails to disclose the presence of a well-dis­
ciplined enemy. 

1-28. Reconnaissance at Night 

Route reconnaissance operations are slower and 
less effective at night. Night reconnaissance is 
limited usually to electronic surveillance devices, 
dismounted patrolling, observation of routes, and 
the use of listening posts. Only against light 
enemy resistance and upon favorable terrain can 
vehicular reconnaissance be employed without 
being preceded by dismounted patrols. Use of 
night vision devices are often helpful; and when 
employed, their use is integrated into the overall 
reconnaissance and security plan. 

1-29. Reconnaissance by Aircraft 

a. General. Aerial reconnaissance is a valuable 
aid in route reconnaissance. Aerial reconnaissance 
has the capability of covering enemy lines of com­
munication such as roads, air landing facilities, 
railroads, and waterways. This is accomplished by 
means of visual and airborne sensor systems. Ae­
rial reconnaissance may be conducted by medium• 
range aircraft of the division aerial surveillance 
and target acquisition platoon, other army air­
craft, or aircraft of the air force. Visual aerial 
reconnaissance is normally employed in fluid situ­
ations to obtain general information concerning 
enemy movements and locations and the condition 
of roads, bridges, terrain features, and water­
ways. Photographic reconnaissance is employed to 
deny or confirm, in detail, information obtained by 
visual reconnaissance or other means. Reports 
from photography provide information on the con­
dition, surface material, and width of roads and 
trails; the condition, type, classification, length, 
width, and construction material of bridges ; and 
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information concerning for ding sites, bypasses, 
and obstacles. 

b. Army Aviation. Battlefield surveillance by 
army aircraft supplements and, in some cases, re­
places ground reconnaissance. To fulfill recon­
naissance requirements, commanders not having 
organic aircraft request aerial support through in­
telligence channels (see FM 30-20). Army air­
craft may be employed in conjunction with and in 
close support of ground reconnaissance parties . 
Aircraft are useful in selecting routes for ground 
reconnaissance and in locating enemy forces 
which may delay or endanger ground reconnais­
sance elements. Aircraft may also confirm and ob­
tain additional information of activities and in­
stallations initially detected by other means. 
Often, it is possible to combine reconnaissance 
capabilities by placing ground reconnaissance 
teams aboard army aircraft. This procedure per­
mits ground elements to be dropped off at terrain 
features which require detailed inspection while 
the aircraft continues more general battlefield sur­
veillance. Under nuclear warfare conditions, air­
craft are effective in conducting radiological sur­
veys and, subsequently, locating routes through or 
around contaminated areas. The aerial infrared 
detector and side looking aerial radar (SLAR) 
have the capability of providing surveillance dur­
ing periods of reduced visibility. The sensor carry­
ing aircraft has, in addition, a night photographic 
capability. 

c. Coordination. The value of visual aerial sur­
veillance lies in the quantity and speed with which 
information can be relayed to friendly units. Vis­
ual observation from aircraft bridges the gap be­
tween ground reconnaissance and data gathered 
by aerial photography and other means of perma­
nent imagery. Coordination of ground and aerial 
reconnaissance activities to include communica­
tion between cooperating elements must be speci­
fied in the overall reconnaissance plan. Aerial re­
connaissance personnel require detailed briefings 
similar in nature to those received by ground 
collection agencies to insure that reconnaissance 
missions are understood and effectively executed. 
Methods for expeditiously processing and dissemi­
nating the great bulk of intelligence data that is 
normally acquired from aerial reconnaissance are 
mandatory. Imagery interpretation personnel, 
who are located at division and higher headquar­
ters, should be called upon to assist in the analysis 
of route imagery coverage. In most cases, these 
personnel, by virtue of their training, are more 
capable of quickly ·interpreting imagery than the 
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staff of the supported unit. Therefore, to expedite connaissance agencies commence planning. 
reconnaissance reports and insure completeness, Sources of information are first checked for data 
written reports, not photographic prints, are nor­ already available concerning the reconnaissance 
mally sent to the supported unit. target (see para 1-13). Reconnaissance plans are 

d. Techniques. In aerial battlefield surveillance, 
identification of objects on the ground is simplified 
when observed from several lines of view. An ad­
ditional aid in aerial observation is to view ground 
objects with the sun to the rear; this procedure 
relieves eye-strain for personnel in the aircraft; 
whereas, enemy ground observers, who must con­
tinually look into the sun, become quickly fa­
tigued. Area search supplemented by route recon­
naissance is the normal method of conducting ae­
rial battlefield surveillance although specific 
search may be instituted in densely populated 
areas or where observation of a limited number of 
terrain features will satisfy intelligence require­
ments (see FM 1-80). 

e. Limitations. Terrain orientation is difficult 
for the inexperienced observer; however, practice 
soon overcomes initial confusion. Much informa­
tion can be collected by a trained and experienced 
observer even though observation is limited by the 
speed and vibration of the aircraft, the altitude 
from which observation is made, enemy air de­
fense and concealment measures, and conditions of 
adverse weather and visibility. Specific limitations 
of inflight visual observation applicable to route 
reconnaissance are--

(1) Strength data of bridges and similar 
structures can only be estimated and confirmation 
is usually required by ground reconnaissance or 
aerial photography. 

(2) Terrain surface types are easily misinter­
preted. 

(3) Mined and boobytrapped areas are diffi­
cult to locate. 

(4) The load-carrying capacity of roads and 
cross-country routes are difficult to establish. 

(5) Stream depths, bottom conditions, and 
current velocities can only be estimated. 

(6) Critical dimensions such as stream 
widths and vehicular overhead and horizontal 
clearances cannot be accurately measured. 

1-30. Route Reconnaissance Planning 

EEi and other intelligence requirements provide 
the framework for collection. Orders and requests 
for specific intelligence information are sent to the 
collection agencies. Upon receipt of a mission, re-

drawn up and completed sufficiently early to give 
executing units time to make their own prepara­
tions, conduct the reconnaissance, and report re­
sults in sufficient time to be of use. (For a sug­
gested organization of a route reconnaissance na­
trol, see app C.) Reconnaissance instructions are 
complete and include exactly what information is • 
to be obtained, the time by which the information 
is to be reported, where the information is to be 
sought, action to be taken upon enemy contact, 
and when the mission is to be executed. Essential 
details include: 

a. Pertinent known information of the enemy, 
friendly troops, and the area of operations. 

b. Proposed plans of higher commands, to in­
clude anticipated traffic flow (single or double) 
along the route and types of vehicles to be em­
ployed. 

c. Specific information desired. 

d. Route or routes to be reconnoitered. 

e. When, where, and how information is to be 
reported. 

f. Time of departure. 

g. Appropriate control measures. 

h. Action to be taken when the mission is com­
pleted. 

i. Special equipment requirements. 

1-31. Coordination and Control During Re­
connaissance Operations 

a. To insure maximum results from collection 
and to avoid unnecessary duplication, reconnais­
sance is coordinated at all levels of command. Co­ • 
ordination is accomplished primarily by the as­
signment of one specific mission to each recon­
naissance element. Route and time schedules may 
be employed to assist in coordination of recon­
naissance elements. 

b. Commanders of reconnaissance elements nor­
mally employ radio as the primary means of con­
trol. Phase lines, checkpoints, contact points, 
boundaries, routes, objectives, and time limita­
tions provide further assistance in directing re­
connaissance units. Liaison personnel, staff 
officers, messengers, and aircraft are also em­
ployed to transmit reconnaissance instructions 
and relay reports. 
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2-1 . Genera I 

a. The ability of an army to carry out its mis­
sion depends heavily upon available lines of com­
munications and, in particular, the land routes. 
Vehicular routes supplement rail and air trans­
portation and may be called upon to assume the 
entire movement burden when other routes are 
disrupted by enemy action or adverse weather. 
Therefore, reconnaissance and classification of ex­
isting vehicular routes are of great importance to 
the success of the tactical plan. 

b. Hasty route reconnaissance is conducted to 
determine the immediate military trafficability of 
a specified roote. Such information is vital to all 
units engaged in planning and executing vehicular 
movement. It is limited to critical terrain data 
which is necessary for route classification and 
which meets the intelligence requirements of the 
situation. Full appreciation of a route's capability 
cannot be determined until each factor affecting 
traffic flow is separately analyzed. The report of 
hasty route reconnaissance usually consists of a 
map overlay supplemented by additional reports 
(dependent on the detail required) concerning 
various aspects of the terrain. The route recon­
naissance overlay is accurate, clear, and concise. 
Standard topographic (FM 21-31), military (FM 
21-30), and route reconnaissance symbols are em­
ployed to insure that route reconnaissance reports 
are universally understood. The route reconnais­
sance overlay, discussed in the following section, 
includes a summary of pertinent reconnaissance 
symbols. 

c. Deliberate route reconnaissance is made when 
sufficient time and qualified personnel are availa­
ble. It provides necessary data for a thorough 
analysis and classification of significant terrain 
features along a route to include, when required, 
repair or demolition procedures. Deliberate recon­
naissance, therefore, by its very nature is detailed. 
Deliberate route reconnaissance reports differ 
from hasty reconnaissance reports only in the de-
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CHAPTER 2 

RECONNAISSANCE AND CLASSIFICATION OF EXISTING ROUTES 

Section I. ROUTE CLASSIFICATION 

gree and completeness of reported information. 
Usually, an overlay is employed to point out the 
exact map location of each reconnoitered terrain 
feature. Inclosures are attached to the overlay 
which describe in detail each terrain feature cov­
ered by the report. The use of DA Reconnaissance 
Report forms as inclosures establishes a perma­
nent record and insures that sufficient detail is 
included concerning important route characteris­
tics. 

2-2. Terrain Considerations 

Factors of terrain which are important in route 
reconnaissance and require consideration, when 
applicable, are--

a. Existing routes and their physical character-
istics. 

b. Gradients and radii of curvature. 

c. Bridges. 

d. Vehicular fording, ferrying, and swimming 
sites. 

e. Tunnels, underpasses, and similar obstruc­
tions to traffic flow. 

f. Artificial obstacles such as areas of chemical, 
biological, and radiological contamination, road­
blocks, craters, and minefields. 

g. Rock falls and slide areas. 

h. Drainage. 

i. Other natural or manmade features, such as 
wooded and built-up areas, which may affect 
movement. 

2-3. Military Route Definitions (NATO and 
CENTO STANAG 2151 ) 

a. A basic military road network includes all 
routes designated in peacetime by the host nation 
to meet anticipated allied and national military 
movements, and transportation requirements. A 
basic network has sufficient capacity and is 
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equipped with the necessary facilities to support 
normal military movements. 

b. A military road maneuver network is the 
road system required by a commander to conduct 
a specific military operation including logistical 
support. The network is formed around the exist­
ing basic military road network within the area of 
operations. It may be modified, if required, to 
meet the military situation. The military road ma­
neuver network is designated and controlled by 
the military commander exercising local terri­
torial responsibility. 

c. An axial route is part of a military road ma­
neuver network which leads to and runs generally 
perpendicular to the FEBA. It is identified by an 
odd number and is depicted on military maps and 
overlays by a solid line. 

d. A l,ateral route is part of a military road 
maneuver network which runs generally parallel 
to the FEBA and leads into or across axial routes. 
It is identified by an even number and is depicted 
on military maps and overlays by broken lines. 

e. Road capacity expressed in vehicles or tons 
varies in accordance with the amount of traffic. 
The maximum capacity of a route expressed either 
in vehicular flow or tonnage is essential in trans­
portation planning (see FM 55-15). 

(1) The road capacity in vehicles is the maxi­
mum number of vehicles that can pass over a 
given road in one direction, in a given time. It is 
usually expressed in vehicles per hour (vph). The 
road capacity in vehicles of a specific route is lim­
ited to the maximum traffic flow at its most re­
strictive point. 

(2) The road capacity in tons is the maxi­
mum number of tons which can be moved over a 
particular route in one direction in a given time. 
It is generally expressed in tons per hour and is 
the product of the number of vehicles per hour 
(vph) and the average payload of the vehicles 
using the route. (For example: 200 vph x 5 tons 
per vehicle= 1000 tons per hour.) 

(3) Existing conditions determine the 
amount and type of traffic flow. These conditions 
include--

(a) Route characteristics (terrain, type of 
surface, width of traveled way, maintenance re­
quirements, and load capacities). 

(b) Military traffic regulations ( density, 
speed limit, and traffic direction). 

(c) Types of vehicles employed. 

( d) Light and weather conditions. 

f. A movement credit is the time allocated for 
one or more vehicles to move over a controlled 
route. Movement credits are issued by the appro­
priate highway traffic headquarters in the opera­
tional area. 

g. A controlled route is a route subject to traffic 
or movement restrictions. Controlled routes in­
clude the following: 

(1) A supervised route is a route over which 
control is exercised by means of traffic control 
posts, traffic patrols, or both. A movement credit 
is required for convoys of 10 or more vehicles or 
by individual vehicles of exceptional size or 
weight. 

(2) A dispatch route is a road over which full 
control, both priority and regulation of traffic 
movement, is exercised. A movement credit is re­
quired by individual vehicles as well as by groups 
of vehicles regardless of number or type. 

(3) A reserved route is a route which is: 

(a) Allocated exclusively to a particular 
command or unit. (For example, a route reserved 
exclusively for the 10th Division), or 

( b) Intended to meet a particular require­
ment. (For example, a route reserved exclusively 
for evacuation.) 

h. An open route is a route for which no move­
ment credit is required. 

i. A one-way route is a route on which vehicles 
move in one direction only. 

j. A signed route is a route along which a unit 
has placed unit directional signs on its own initia­
tive, for its exclusive use, and under the conditions 
prescribed by the command or maneuver regula­
tions. 

k. A route where guides are provided is a route 
upon which a unit has placed guides on its own 
initiative and under the conditions prescribed by 
the command or maneuver regulations; these 
guides direct personnel and vehicles of their own 
unit but do not direct other units. 

l. A prohibited route or a prohibited section of 
route is one over which all traffic is prohibited. 

m. A blocked route is a route on which the flow 
of traffic has become temporarily impossible be­
cause of a material obstruction. 

.. 

• 
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2-4. Route Classification System (NATO and 
CENTO STANAG 2015 and SOLOG 53) 

The route classification system is designed to as­
sist in planning and executing military movement. 
Normally, classification is actually carried out 
during hasty route reconnaissance. When techni­
cal difficulties are encountered, however, and if ad­
equate time is available, thorough route classifica­

... tion is accomplished by military engineers whose 
findings are based on the information contained 
within route reconnaissance reports. Basic route 
classification is established for favorable condi­
tions of light and weather. Conditions other than 
favorable, such as blackout movement, require 
special considerations; if reconnaissance person­
nel are to adequately fulfill their mission, recon­
naissance instructions must include circumstances 
other than normal by which movement is contem­
plated. Routes are classified according to the fac­
tors of minimum width, worst route type, least 
bridge military load classification, and obstruc­
tions to traffic ff,ow. 
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2-5. Route Widths (NATO and CENTO 
STANAG 2151) 

The width of a route including bridges, tunnels, 
roads, and other constrictions is the narrowest 
width of the traveled way expressed in meters or 
feet. 

a. Route widths are illustrated in figure 2-1. 

b. The number of lanes of a given route is deter­
mined by the width of the traveled way. The aver­
age width of a lane required for the movement of 
one column is established at 3.50 meters (11112 ft) 
for wheeled vehicles and 4 meters (13 ft) for 
tracked vehicles. Single lanes accommodate vehic­
ular traffic in one direction only with no overtak­
ing in the same direction or passing in the oncom­
ing direction. 

c. Traffic flow is determined by the number of 
lanes (table 2-1). 

(1) A route is single ftow when it allows a 
column of vehicles to proceed and, in addition, in­
dividual oncoming or overtaking vehicles to pass 

• 

i-----------0---------..-t 

....------------•------------~ 

·--__, 

LEGEND a. WIDTH Of VEHICLE 
It. WIDTH Of LANE 
o. WIDTH 0, TRAVELED WAY 
d. WIDTH o, HARD SHOULDER 
•· WIDTtt 0, 911ADIN9 

Fig,&re ._1, Route Widths. 
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Table t-1. Route Widths 

Flow Width for Width for 
POMibilltiea Wheeled Vehiclea Tracked Vehicles 

Isolated vehicles of At least 3.5m At least 4m 
appropirate width (11.6 ft) (18 ft) 
only and in one 
direction only. 

Generally one way 3.6m to 5.5m 4m to 6m 
only; no overtaking (11.5 ft to 18 ft) (13 ft to 19.5 ft) 
or passing in oppo-
site direction. 

Single flow 5.5m to 7m 6m to Sm 
(18 ft to 23 ft) (19.6 ft to 26 ft) 

Double flow Over 7m (23 ft) Over 8m (26 ft) 

at predetermined points. It is desirable that the 
width of a single flow route be equal to at least 1½ 
lanes. 

(2) A route is double ftow when it allows two 
columns of vehicles to proceed simultaneously ei­
ther in the same or opposite direction. It is essen­
tial that the width of a double flow route be equal 
to at least two lanes. 

(3) If reconnaissance personnel are to per­
form hasty route reconnaissance, instructions 
should indicate if the anticipated traffic is to be 
single or double flow and whether the route is for 
the use of wheeled vehicles or tracked vehicles. In 
other words, those conducting reconnaissance are 
informed of what traveled way widths are to be 
considered and reported as width obstructions. By 
referring to table 2-1 it can be seen that a width 
obstruction for single flow, wheeled traffic does 
not exist until the traveled way is reduced below 
5.50 meters; whereas this minimum width must be 
increased to 6 meters to accommodate single flow, 
tracked vehicles. For double flow traffic, a width 
obstruction is not present for wheeled vehicles 
until the traveled way is reduced below 7 meters; 
whereas for tracked vehicles, the width is critical 
below 8 meters. In the absence of instructions, 

• routes are reconnoitered and reported based on 
the minimum traveled way width for double flow, 
tracked vehicles ( 8 meters). On the other hand, if 
a route is to be reconnoitered to determine the 
type of vehicles the route will accommodate, pro­
cedures of deliberate road reconnaissance (para 
3-21-3-28) are undertaken to ascertain critical 
widths. 

:➔. Route Type 

For the purpose of classification, routes are desig­
nated by their ability to withstand the effects of 
weather. Route type is determined by the worst 
section of the route. Routes as classified by type 
are--

a. Type X-All-Weather Route is any route 
which with reasonable maintenance is passable 
throughout the year to traffic never appreciably 
less than maximum capacity. The roads which 
form this type of route normally have waterproof 
surfaces and are only slightly affected by precipi­
tation or temperature fluctuations. At no time is 
the route closed to traffic by weather effects other 
than temporary snow or flood blockage. 

b. Type Y-All-Weather Route (Limited Traffic 
Due to Weather) is any route which with reasona­
ble maintenance can be kept open in all weather 
but sometimes only to traffic considerably less than 
maximum capacity. The roads which form this 
type of route usually do not have waterproof sur­
faces and are considerably affected by precipita­
tion or temperature fluctuations. Traffic may be 
completely halted for short periods. Heavy unre­
stricted use during adverse weather may cause 
complete collapse of the surface. 

c. Type Z-Fair-Weather Route is any route 
which quickly becomes impassable in adverse 
weather and cannot be kept open by maintenance 
short of major construction. This category of 
route is so seriously affected by weather that 
traffic may be brought to a halt for long periods. 

2-7. Military Load Classification 

a. General. The military load classification sys­
tem is a load capacity rating system which consid­
ers a vehicle's weight and type and its effect on • 
routes and bridges. The classification system is 
represented by whole numbers assigned to vehi­
cles, bridges, and routes. (For detailed discussion, 
see para 3-12--3-20.) Most allied military vehi­
cles are externally marked with their respective 
classification number (see para 2-53). Bridges 
and routes are assigned military load classifica­
tions based on their safe load capacity and physi­
cal dimensions. 

b. Route Classification. Normally, the lowest 
bridge military load cl,a,ssification number regard­
less of vehicle type or conditions of traffic flow 
determines the military load cT,a,ssification of 
a route. By selecting the lowest bridge classi­
fication number, it is assured that the route 
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' is not overloaded. In those cases where vehi-
cles bear a higher military load classification than 
the route, the route reconnaissance overlay is 
checked or a special reconnaissance is initiated to 
determine if a change in traffic control procedures, 
such as a single fl.ow crossing, may permit utiliza­.. tion of the route by heavier traffic. If no bridge is 
located on the route or if roads are particularly 
bad, the worst section of road governs the route's 
classification (see para 3-2-3--28).

"' 
c. Cl,assifi,cation of Military Road Maneuver 

Networks. The class of a military road maneuver 
network is fixed by the minimum route classifica­
tion of the network. To facilitate movement, indi­
vidual routes included in a low class network but 
over which heavier equipment can be moved, are 
grouped and identified in broad categories (NATO 
and CENTO STANAG 2151): 

(1) Average traffic routes : Class 50 
(2) Heavy traffic routes: Class 80 

(3) Very heavy traffic routes : Class 120 

Whenever possible, the basic military road net­
work is composed of average routes (Class 50) 
and includes a number of heavy traffic routes 
(Class 80) and a few very heavy traffic routes 
(Class 120). 

2-8. Obstructions to Traffic Flow 

Route obstructions are factors which restrict the 
type and amount or speed of traffic fl.ow. Route 
obstructions with the exception of bridge capaci­
ties, which are reported separately as a military 
load classification, are indicated in the route clas­
sification formula (para 2-9) by the abbreviation 
(OB). Moreover, reconnaissance symbols are used 
to describe the nature of each obstruction on the 
route reconnaissance overlay (see fig. 2-2). Ob­.. structions to be reported include--

a. Overhead obstructions such as bridges, tun­
nels, underpasses, overhead wires, and overhang­
ing buildings whose overhead clearance is less 
than 4.3 meters (14 ft). 

•b. Reduction in traveled way widths which are 
below standard minimums prescribed for the type 
of traffic fl.ow (single or double, wheeled or 
tracked, see table 2-1). Examples are bridges, 
tunnels, craters, lanes through mined areas, and 
projecting buildings or rubble. 

c. Gradients (slopes) of 7 percent or greater. 

d. Curves with a radius of curvature less than 
30 meters (100 ft). 

e. Ferries. 

/. Fords. 

2-9. Route Classification Formula 

The route classification formula is developed from 
notations expressed in the standardized sequence • 
of minimum traveled way width, route type, low­
est military load classification, and an obstruction 
or obstructions if present. The formula briefly de­
scribes a specific route and is used together with a 
route reconnaissance overlay. If an obstruction(s) 
appears in the route classification formula it is 
necessary to refer to the route reconnaissance ov­
erlay in order to determine the exact nature of the 
obstruction(s). The overlay may also show bypass 
possibilities (para 2-60g). Illustrative formulas 
are shown below : 

a. 20ft Z 10. This example formula describes a 
fair-weather route with a minimum traveled way 
of 20 feet and a military load classification of 10. 
This route, based on its minimum width of trav­
eled way (see table 2-1), accommodates both 
wheeled and t racked, single fl.ow traffic without 
obstruction. 

b. 20ft Z 10 (OB). This example formula de­
scribes a route with similar characteristics as in 
example a above, but with an obstruction(s). This 
obstruction(s) could consist of one or more of.the 
following: 

(1) Overhead clearances of less than 4.25 me­
ters (14 ft). 

(2) Grades of 7 percent or greater. 

(3) Curves with radius less than 30 meters 
(100 ft). 

(4) Fords and ferries. 

(5) It should be noted that 20 feet of trav­
ekd way limits this route to single fl.ow traffic 
without a width obstruction. If the route is to be 
used for double fl.ow traffic, however, 20 feet of 
traveled way constitutes an obstruction and is in­
dicated in the formula as an obstruction (OB). 

c. 7m Y 50 (OB). This example formula de­
scribes a limited all-weather route with a mini­
mum traveled way of 7 meters, a military load 
classification of 50 and with obstruction(s). 

Note. For double flow, wheeled traffic the traveled 
way width is adequate; however, the route's width is not 
suitable for double fl.ow, tracked vehicles. This width con­
striction would be indicated as (OB) in the route classi­
fication formula if the route were to be used for both 
types of vehicles. 
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d. 10.5m X120 (OB). This example formula de­
scribes an all-weather route with a minimum trav­
eled way width of 10.5 meters, which is suitable 
for double flow traffic of both wheeled and tracked 
vehicles, a military load classification of 120 with 
an obstruction(s). 

2-1 0. Special Conditions 

a. Snow Blockage. The effects of snow are not 
normally considered as an obstruction to traffic 
flow in route classification since vehicular move­
ment is determined by the depth of the snow and 
the availability of snow removal equipment. In 
those cases. however. where snow blockage is reg-

ular, recurrent, and serious. the formula for clas­
sifying a route is followed by the symbol (T). for 
example: 

(1) 20ft Y 50 (T). 

(2) 7m Y 50 (OB) (T). 

b. Flooding. The effect of flooding on traffic flow 
is also not normally considered in route classifica­
tion except where flooding is regular, recurrent, 
and serious. In such cases. the formula for classi­ • 
fying a route is followed by the symbol (W) • for 
example: 

(1) 20ft Y 50 (W). 

(2) 7m Y 50 (OB) (W). 

Section II. ROUTE RECONNAISSANCE OVERLAYS 

2-11, General 

This section provides guidance in the preparation 
of route reconnaissance overlays used in hasty and 
deliberate reconnaissance. A summary of route re­
connaissance symbols used in overlay preparation 
is included. The route reconnaissance overlay is an 
accurate and concise report of the conditions af­
fecting traffic flow along a specified route and is 
the pref erred method of preparing a route recon­
naissance report. An overlay normally satisfies the 
requirements of hasty route reconnaissance. If, 
however. more detail is required to support the 
reconnaissance, the overlay is supplemented with 
written reports describing critical route charac­
teristics in more detail. An example of a route 
reconnaissance overlay is shown in figure 2-2. 

2-12. Route Reconnaissance Symbols 

Figure 2-3 provides a summary of standard route 
reconnaissance and related symbols. In addition, 
references which explain the symbol in greater de­
tail, are provided for each entry. 

2-13. Route .Reconnaissance Checklist 

To insure that critical terrain data during route 
reconnaissance are not overlooked and to aid in 
the preparation of reconnaissance reports, a 
checklist based on the characteristics of the area 
of operations is recommended. General items for 
consideration are--

a. Identification and location of the reconnoi­
tered route. 

M 

b. Distances between easily recognized points 
both on the ground and map. 

c. The percent of slope and length of grades 
which are 7 percent or greater. 

d. Sharp curves whose radius of curvature is 
less than 80 meters (100 ft). 

e. Bridge military load classifications and limit­
ing dimensions to include suitable bypasses. 

/. Locations and limiting data of fords and fer­
ries. 

g. Route constrictions, such as underpasses, 
which are below minimum standard and, if appro­
priate, the distances such restrictions extend. 

h. Locations and limiting dimensions of tunnels 
to include suitable bypasses. 

i. Suitable areas for short halts and bivouacs 
which offer drive-off facilities, adequate disper­
sion, cover, and concealment. 

j. Areas of rock falls and slides which may pre­
sent a traffic hazard. 

2-14. Reporting of Opened and Closed Routes 
(STANAG 2096, SEASTAG 2096, and 

SOLOG 107) 

Reconnaissance personnel may often find them­
selves required to report the closure of axial or 
lateral renttes or a portion of such routes due to 
enemy action, climatic conditions, or other reasons. 
In addition to reporting the closure of a route, it is 
usually necessary to reconnoiter and report suita­
ble bypasses or detours. Conversely, when routes 
are again opened, a report to this effect is also 

i 
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Serial Explanation 
No. 

1. Civil or military route 
designation 

2. Critical point 

3. Limits of sector 

4. Route classification 
formula 

5. Grades 

Symbol 

d. 

10.5mX 120 
6m~ 8 (OB) 
9m Y 20 (OB)(W) 

Remarks 

Designation written in paren­
theses along route. 

To be numbered and described 
in legend. Critical points may 
be used to point out features 
not adequately covered in other 
reconnaissance symbols. 

Limits of reconnoitered sector 
of route. 

Expressed in order of: width, 
type, military load classifica­
tion, obstructions, if present, 
and regular flooding or snow 
blockage: 

X - all weather route 
Y - all weather route (limited 

traffic) 
Z - fair weather route 

(T) - regular snow blockage 
(W) - regular flooding 

Arrows point in uphill direction; 
to the right of symbol is shown 
the actual percent of slope; 
length of arrow represents 
length of grade if map scale 
permits. 

Figure B-8-Continued. 

Reference 

STANAG 2253 
SOLOG 96 

STANAG 2253 
SOLOG 96 

STANAG 2253 
SOLOG 96 

FM 5-36 (Sec I, 
Ch 2) 

NATO and CENTO 
STANAG 2015 

SOLOG 53 

FM 5-36 (Sec III, 
Ch 2) 

STANAG 2253 
SOLOG 96 



0 
r- Serlol 

No. 
Explonatlen Symbo.l Remarks R9ference 

6. Sharp curve 

. 
2~ 

Vertex of triangle points to map 
location of curve. Figure indi-
cates radius in meters. 

Left figure indicates number of 
curves; right figure the radius 
in meters of the sharpest curve. 

FM 5-36 (Sec II, 
Ch 2) 

STANAG 2253 
S0LOG 96 

FM 5-36 (Sec II, 
Ch 2) 

STANAG 2253 

7. Series of sharp 
curves 

T/1~ S0LOG 96 

8. Full bridge 
symbol 

-
0100

/] 
\100A--: Jn I 

Arrow extends to map location of 
bridge; minimum width is placed 
below, overhead clearance to the 
left, and overall length _to the 
right of basic symbol. Lower 
portion of symbol indicates 
bridge serial number; upper por-

FM 5-36 (Sec VII, 
Ch 2) 

DA Form 1295 
STANAG 2096 
STANAG 2253 
S0LOG 96 
S0LOG 107 

-9 

tion, military load classifica-
tion data. Underlined values 
are those below minimum stand-
ard. All linear distances are 
in meters. 

SEASTAG 2096 

9. Abbreviated bridge 
symbol 

'~ 

Arrow extends to map location of 
bridge . Lower portion of symbol 
indicates bridge serial number; 
upper portion, military load 
classification. Class number 
must be underlined if width or 
overhead clearance is below 
minimum standard. 

FM 5-36 (Sec VI, 
Ch 2) 

DA Form 1294 
STANAG 2096 
STANAG 2253 
S0LOG 96 
S0LOG 107 
SEASTAG 2096'0 

10. Bypass easy 

:J 
Used in conjunction with bridge 
and tunnel reconnaissance 
symbols. 

FM 5-36 (Sec VII, 
Ch 2) 

STANAG 2253 
S0LOG 96 

11. Bypass difficult 

~ 
Used in conjunction with bridge 
and tunnel reconnaissance 
symbols. 

FM 5-36 (Sec VII, 
Ch 2) 

STANAG 2253 
S0LOG 96 

Figure I-I-Continued. 
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Serial 
No. 

Explanation 

12. Bypass impossible 

13. Ford 

Symbol 

1 
T 

1/P/2.5/X~------
15/3.5/S/0.5 

4/V/"/Y
~-~..;.,./'-

15/3/P/O. 75 

Remarks 

Used in conjunction with bridge 
and tunnel reconnaissance 
symbols. 

Arrow extends to ford location. 
Data above the line expressed 
in order of serial number, ford 
type, stream velocity, in me­
ters per second, and seasonal 
limitations. Data below the 
line expressed in order of length 
(meters), width (meters), bottom 
type, and depth (meters). Ques­
tion marks indicate unknown in­
formation. Difficult approaches 
are represented by zigzag lines 
corresponding in position to 
shore where approach is located. 

Reference 

FM 5-36 (Sec VII, 
Ch 2) 

STANAG 2253 
SOLOG 96 

FM 5-36 (Sec V, 
Ch 2) 

DA Form 1251 
STANAG 2096 
STANAG 2253 
SOLOG 96 
SOLOG 107 
SEASTAG 2096 

FORD TYPE 

SEASONAL 
LIMITING 
FACTORS BOTIOM TYPE 

V-vehicular X-none 
P-pedestrian Y- significant 

M-mud 
C-clay 
S-sand 
G-gravel 
11.-rock 
P-artificial 

_paving 

'-- Figure f--4-Continued. 



Serial 
No. 

Explanation Symbol Remarks Reference 

14 . Ferry 

.. 2 p 

Arrow extends to map location . 
Data above symbol is expressed in 
order of ferry serial number and 
ferry type. Data inside symbol 
is expressed in order of military 
load class of deck and dead weight 
capacity in tons; data below 
symbol is turn around 
time in minutes. Question mark 
indicates unknown information. 
Difficult approaches are repre­
sented by zigzag lines corres­
ponding in position to shore where 
approach is located . 

FM 5-36 (Sec V, 
Ch 2) 

DA Form 1252 
STANAG 2096 
STANAG 2253 
S0LOG 96 
S0LOG 107 
SEASTAG 2096 

4 V 

~ 
20 

FERRY TYPE 

V-vehicular 
P-pedestrian 

15. Width cons t riction Route constriction. 'l'he figure 
to the left indicates th.e width 
of the constriction; that to the 
right the total constricted 
length; both dimensions are in 
meters. 

FM 5-36 (Sec IV, 
Ch 2) 

STANAG 2253 
S0LOG 96 

16. Arch underpass 
constriction 

d-~4.5 

Width to left of symbol, overhead 
clearance to the right, both in 
meters. Both minimum and maximum 
overhead clearances, if different, 
will be given . 

FM 5-36 (Sec V, 
Ch 2) 

STANAG 2253 
S0LOG 96 

Figure .II-I-Continued. 
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Serial 
No. 

Explanation Symbol Remarks Reference 

17. Rectangular underpass 
constriction with 

Width of traveled way followed by 
total width including sidewalk to 

FM 5-36 (Sec IV, 
Ch 2) 

sidewalks 4/6h left of symbol, overhead clearance 
to right, dimensions in meters. 

STANAG 2253 
SOLOG 96 

18. Tunnel with sidewalks Arrow extends to map location. 
Serial number is placed inside the 
symbol. The width of the travel­
led way followed by total width 
including sidewalks (in meters) is 
placed below the symbol. Overhead 

FM 5-36 (Sec IV, 
Ch 2) 

DA Form 1250 
STANAG 2096 
STANAG 2253 
SOLOG 96 

<4Geoo 
clearance is placed to the left of 
the symbol and total tunnel length 

SOLOG 107 
SEASTAG 2096 

5/6 to the right, both in meters. A 
question mark represents unknown 
information. Bypasses are shown 
by standard symbol notations. 

19. Railroad grade 
crossing 

Level crossing; passing trains 
will interrupt traffic flow. The 
figure indicates height, in meters 
of power line (if any) above the 
ground. 

STANAG 2253 
SOLOG 96 

20. Concealment Road lined with trees; deciduous STANAG 2253 
0 trees (left) and evergreen (right~ SOLOG 96 
0 
0 
0 

21. Concealment Woods bordering road; .deciduous 
trees (left), evergreen trees 
(right). 

STANAG 2253 
SOLOG 96 

Figure f--8-Continued. 
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Serial 
No. 

Explanation Symbol Remarks Reference 

22 . Po11ibility of dri ving 
off road . 

The symbol may be 
amplified as follows: 

a . Whee led vehicle 

b . Tracked vehicle 

c. A length of road 
exceeding 1 km 
where driving 
off is pouible 

--
400 --

Arrow indicates direction of 
turnoff . 

The ~iaure indicates the length 
in meters of the turnoff . 

STANAG 2253 
SOLOG 96 

. 
23 , Roadblock, crater,, 

and blown bridges 

a, Proposed 

b , Prepared but 
paasable 

c . Completed 

'l 

~ 
~ 

Center of the symbol indicates 
position of block. 

FM 21-30 
NATO and CENTO 
STANAG 2019 
SOLOG 28 
SEASTAG 2019 

24. Late;al route 

-(32)-

Broken lines ; identified by 
even number. 

FM 5-36 (Sec I, 
Ch 2) 

NATO and CENTO 
STANAG 2151 

25. Axial route 

(~7) 

Solid line; identified by odd 
number. 

FM 5-36 (Sec I, 
Ch 2) 

NATO and CENTO 
STANAG 2151 

26. Unknown or doubtful 
information 

?. 
FM 21-30 
NATO and CENTO 
STANAG 2019 
SOLOG 28 
SEASTAG 2019 

27. Parking area 

s 
PM 21-30 
NAl'O and CENTO 
STANAG 2019 
SOLOG 28 
SEASTAG 2019 

28. Traffic control po1t 

. 
© 

PK 21-30 
NATO and CENTO 
STANAG 2019 
SOLOG 28 
SEASTAG 2019 

29, Traffic control 
beadquarten P1 

PK 21-30 
NAl'O and CENTO 
STANAG 2019 
SOLOG 28 
SEASTAG 2019 

• 

• 

Fi.1111.f"e I-I-Continued. 
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' required. Standardized formats for both situations the format which are applicable or for which in­
(ftgs. 2-4 and 2-5) have been developed. Although formation is available. Each item of the report, 
primarily designed for electrical transmissions in however, must be accompanied by the appropriate 
conjunction with standard message forms (DD letter designation from the format to establish the 
Form 173 and DA Form 11-170), the formats, correct category of information. Messages are 
which are reproduced locally, may also be used to preceded by the term, ROUTECLOSEDREP or 
supplement overlay or map reconnaissance re­ ROUTEOPENREP, whichever applies, or an 
ports. The originator completes only those parts of identifying codeword. 

BOUTSCLOHDUP-

BzplanaUon Ll&te (l)lt (I)• (I)• <•>•dalpatlon 

Map ah•t(1) ------------------ ------- ALPHA 
Date and time information wu collect,ecL______ BRAVO ~ 

From grid reference (• • • >------------------ CHARLIE 
To srld reference(•••>--------------------- DELTAlteuon for road closure_______________________ 

ECHO 
E■timated duration -------------------------- FOXTROT 
Detour from grid reference (• • •) to srld ref- GOLF 

erence (• • •) includiq if pouible, military 
load claa■iftcation of detour, width, type 1ur-
face, gradual or sharp curve■, and gentle or 
■teep gradea. 

Crou-eountry bJpu■ permitted for (• • •) HOTEL 
(vehicle type■ and military load cl&1Siftcation 
number). 

Additional information _ - INDIA 
Noua. •• l&pplieala for ulal ud lateral roata on'7. 

It, ll'ha ~ In nport; ~ 'II, •rial n'IUllber If ..ip-. 
•. Additional roata In NPOl't, 

Figure 1-4. Routs clo,ed report. 

BOUT.:OPSMUPa 

11::&planMliaa Ll&te (l)lt (I)• (I)• <•>•·........... 
Kap ■heet(a) - ALPHA 
Date and time route ia ope11ed BRAVO 
Fl"OID grid reference (• • •) -·---- CHARLIE 
To sr1d reference. (• • •) --- DELTA 
Kilitary load claaiAcation number of route_____ ECHO 
Minimum widtlui ---------------- ---- FOXTROT 

Noua. •• Applleabla for ulal ad lateral roata only. 
It, Ftnt ~ Ill rwport: rwport • •rial number If aalp& 
•. Additional roata ln ni,ori. 

Figure 1-6. Route open report. 

Section Ill. SLOPE AND 

2-15. Percent of Slope (STANAG 2253) 

The rise or fall of a ground form is known as 
slope. Slope can be expressed as steep or gentle, 
but these terms are too general for reconnaissance 
purposes. The speed at which vehicles or personnel 
can move is seriously affected by the slope of the 
ground, and all vehicles have limitations as to the 
steepness of slope which can be negotiated. A 
more exact manner in which to describe slope, 

RADIUS OF CURVATURE 

therefore, is required to indicate the effect a given 
slope will have on traffic flow. To meet this re­
quirement, reconnaissance personnel compute and 
report the percent of slope for critical gradients. 
Percent of slope is the ratio of the change in eleva­
tion ( vertical distance) to horizontal ground dis­
tance multiplied by 100 (fig. 2-6) . Percent of slope 
is used to describe slopes which rise or fall. If not 
shown by symbol, a rising slope in the direction of 
travel is preceded by a plus ( + ) sign, and a fall-
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B 

Vertical 
Diltanoe 

A•-------------

~ -
s\P 
~ 

(Vd) 
Horizontal Diltance(Hd) 

P'9rcent of Slope Vertical Distance (Vd)
from Atoe • --------x 100 

Horizontal Distance <Hd) 

B 

A~IOOm 

1000m 

Example: From A to B 
Percem of Slope - .YL x100 

Hd 

-:gc>~m XIOO 

-+10% 

Figure S-8. Determining percent of slope. 

ing slope, by a minus (-) sign. Important to re­
member in computing percent of slope is that the 
vertical distance and the horizontal distance must 
always be expressed in the same unit of measure. 

2-16. Methods for Determining Percent of 
Slope 

a. Clinometer. An instrument for directly mea­
suring percent of slope is known as a clinometer. 
This instrument is organic equipment for most en­
gineer units. 

b. Map. An approxi:n:iate means of determining 
percent of slope is accomplished with a large scale 
map of the area. Once the slope has been identified 
on the map, the difference in elevations between 
the top and bottom of the slope is found by read­
ing the elevation contours or spot elevations. 
Then, the horizontal distance ( usually road dis­
tance) is measured and converted to the same unit 
of measurement as the elevation difference. The 
vertical distance and the horizontal distance are 
substituted in the percent of slope formula, and 
the percent of slope is computed (fig. 2-7). This 
method is not suitable, however, where cuts or fills 
have been employed to reduce the gradient of the 
route. 

c. Line of Sight and Pace. An expedient method 
of estimating percent of slope is based on the line 
of sight of a man and the measurement of ground 
distance by use of the pace. The eye level of the 
average man is 1.75 meters (5 ft, 7 in) above the 
ground. The pace of the average man is .75 meter 
(30 in). .. 

Note. These measurements should be accurately de­
termined for each member of a reconnaissance team. 

To determine percent of slope, the individual, who 
stands at the bottom of the slope and keeps his 
head and eyes level, sights on a spot up the slope. 
This .spot should be easily identifiable or, if 9not, 
another member of the team may be sent forward 
to mark the location. The individual making the 
sighting then walks forward to the marked spot 
recording the number of paces. This procedure is 
repeated until the top of the slope i.s reached­
fractions of an eye level height must be estimated. 
Vertical distance is then computed by multiplying 
the number of sightings by the eye level height. 
Horizontal distance is computed by totaling the 
number of paces and converting to meters by mul­
tiplying by the factor, .75. Percent of slope can 
then be calculated by substituting the values into 
the percent of slope formula (fig. 2-8). Because 
this method considers horizontal ground distance 
and include distance as equal, reasonable accuracy 
may be obtained only for .slopes less than 30 de­
grees. Moreover, this method requires considera,.. 
ble practice to achieve acceptable accuracy. 

d. Angle of Slope. Another method of determin­
ing percent of slope is to first measure the angle of 
slope by means of an elevation quadrant, aiming 
circle, M2 compass, or binoculars with standard 
reticle. If the instrument of angle measurement is • 
mounted above ground level, care must be taken 
that the entire angle of slope is measured; com­
pensation is made for a difference in height by 
siting above the slope a corresponding distance to 
that of the instrument above the ground. It is also 
important that angle measurement be conducted 
at the base of the slope. Then, by referring to 
table 2-2 and entering the column corresponding 
to the measured angle of slope, the percent of 
slope may be read directly (fig. 2-9). 

2-17. Methods of Recording Percent of Slope 
(STANAG 2253 and SOLOG 96) 

Most vehicles which are required to negotiate 
slopes of 7 percent or greater for any significant 
distance will be slowed down. Route reconnais­
sance, therefore, is required to locate such obstruc-

2-16 
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180 
160 

140 
120 

Om 1000m 2000m 3000m 4000m 5000m 

Find: Percent of slope along road Section A to B. 

Answer: Spot Elevation B = 193 m 
Spot Elevation A = 100 m 
Difference in Elevation {Vd) = 93 m 

Road distance A to B using a piece of paper and graphic scale 
(see FM Zl-26) = 37ZO m 

Perce~t of slope = ___V_d___ X 100 
Hd 

= 93 X 100 
3720 

= + z. 5 o/o 
NOTE: When map elevation and contour interval are stated in feet, 

the vertical distance must first be converted to meters 
(app. II). 

Figure t-7. Determining percent of slope using map method. 

tions to traffic flow and to accurately report slope but less than 7 percent grade; two arrowheads 
characteristics. Reconnaissance symbols have, con­ represent a grade 7 or greater but less than 10 
sequently, been adopted to symbolically portray percent; three arrowheads represent a grade 10 or 
gradients (percent of slopes) on maps and over­ greater but less than 14 percent; and four arrow­'-..._..., 
lays. A single headed arrow along the trace of a heads represent a grade 14 percent and over (fig. 
route pointing in the uphill direction indicat.es a 5 2-10). The value of the grade in percent of slope 

2-17 
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------------~~~--' 

------------- l.75m 

•t 
1.75m 

1 
Find: Percent of slope. .. 
Given: Eye level height= 1.75 m 

Pace = .75 m 

Answer: Vertical Distance = 2 X 1.75 m 
= 3.50 m 

Horizontal Distance = (75 paces+ 125 paces) x .75 

= 150 meters 

Percent of Slope= Vertical Distance(Vd) x 100 
Horizontal Distance(Hd) 

3.50 X 100= 150 

=+2.J4% 
Figure 1--8. Determining percent of elope ueing l-me of 

sight and pace method. 

:-t!> ~~c 

-------------.
ANGLE OF SLOPE d 

d'- equal distance above slope to that of elevation 
quadrant above ground as mounted inside tank. 

Figure 1-9. Determining percent of •lope UBing a7111le 
of •lope. 
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Table 1-1. Co,11,eraion of Degrees and Mils to Percent 
of S1.ope 

Deare-of Slope Mila of Slope Percent of Slope 

1 
2 
8 
4 
5 

10 
15 
20 
25 
80 
85 
40 
45 
50 
55 
60 

18 
36 
58 
71 
89 

178 
267 
356 
444 
533 
622 
711 
800 
889 
978 

1067 

1.7 
3.5 
5.2 
7.0 
8.7 

17.6 
26.7 
86.4 
46.6 
57.7 
70.0 
88.9 

100.0 
108.7 
117.6 
126.7 

is written to the right of the arrow. Whenever the 
map scale permits, the length of the arrow shaft 
drawn to scale may represent the approximate 
length of the grade (fig. 2-2). It should be remem­
bered that slopes of 7 percent or greater are con­
sidered an obstruction to traffic ff,ow and are indi­
cated by the abbreviation. (OB) in the route classi­
fication form:ula (para 2-8). 

2-1 8. Radius of Curvature 

The speed at which vehicles can move along a 
specified route is also affected by sharp curves. 
For reconnaissance purposes, curves with a radius 

r 5 BUT LESS THAN 7 
PERCENT 

ts 7 BUT LESS THAN 10 
PERCENT 

*II 

10 BUT LESS THAN 14 
PERCENT 

tl7 
OVER 14 PERCENT 

NOTE: Arrows point uphill. 

Figure 1-10. S11mbolic represfflta.tion of perc,m.t of 11.ope. 

of curvature less than 30 meters (100 ft), are re­
ported. Curves of this ,iature are comidered ob­
structions to traffic fiow and are indicated by the 
abbreviation (OB) in the route classification for­
mula (para 2-8). 

Fipre f-11. Radius of curvature b11 urino tczpe. 
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Figure S-1!. Radius of curvature by locating center 
of circle. 

2-19. Methods of Measuring Curves 

a. The radius of a very sharp curve may be 
estimated by using a tape to swing an arc as i11us­
trated in figure 2-11. The curve is inscribed as a 
part of a circle by swinging an arc with tracing 
tape from the experimentally located center of a 
circle. The length of the tape from the center of 
the circle to its circumference is the radius of the 
curve. This method is practical for curves having 
a radius up to 15 meters and located on relatively 
level ground. 

Note. In figures 2-11, 2-12, and 2-13: C = center­
line; PC = point of curvature; and PT = point of 
tangency. 

b. Another method for determining the approxi­
mate radius of a curve is by laying out right trian­
gles (3 :4 :5 proportion) at the PC and PT loca-

tions as shown in figure 2-12. The intersection, 0, 
formed by extending the base legs of each trian­
gle, represents the center of a circle. Therefore, 
the distance R from point O to either point PC or 
PT represents the curve radius. 

c. Another method for determining the radius 
of a curve (fig. 2-13) is based on the formula-

R = c2/8m +m/ 2 
c = length of tape 
m = perpendicular distance from the 

center of tape to the center­
line ( 'J.) of road 

r = radius of the circle 

By fixing m always at 2 meters, the formula be­
comes--

R = c2/16 + 1 
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• 

In the practical application of the formula, m is measured from the 
centerline of the curve toward the estimatedcenter of the circle and 
~ is measured perpendicularly to ~• making sure that ~ is at the 
mid-point of ~- For example: If c is measured to be 15 meters 
and m equals 2 mete rs, then: 

R = c 2 /8m + m/2 

substituting m = 2. 

R = c2 /16 + 1 

substituting C = 15 

(15!2
R = + 1 

• 16 

.. R = 15 meters 

NOTE: When m is equal to 2 meters and R is equal to 30 meters, 
c equals 21. 7 meters. Thus, when measuring c and re­
taining m fixed at 2 meters, any value greater than 21. 7 
meters will give a value of R greater than 30 meters, and 
the curve need not be reported. 

Figure 1-18. Radiua of curvature by 1tffl&Q /Of'fflAJJ,a,, 
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2- 20. Methods of Recording Radius of Curva-
ture (STANAG 2253 and SOLOG 96) A. 

Sharp curves along a specified route whose radius 
is less than 30 meters (100 ft) are symbolically 
represented. on maps or overlays by means of a 
triangle whose vertex points to the exact map lo­
cation of the curve. In addition, the measured 
value in meters for the radius of curvature is 
written next to the triangle (A, fig. 2-14). A se­
ries of sharp curves is represented by two trian­
gles, one inscribed within the other. The vertex of 
the outer triangle points to the location of the first 
curve. The number of curves and the radius of 
curvature of the sharpest curve of the series are 
written next to the triangles (B, fig. 2-14). 

Figure B-14. Si,mbolic representation of curves 
on route. 

Section IV. TUNNELS, UNDERPASSES, AND SIMILAR OBSTRUCTIONS 

2-21 . General (STANAG 2253 and SOLOG 96) flow and is indicated by the symbol (OB) in the 
route classification formulai (para 2-8).

Obstructions to traffic flow which limit the physi­
cal dimensions of vehicles utilizing a specific route 2-22. Reconnaissance Symbols for Route Con­
are also important aspects of route reconnais­ strictions 
sance. Reductions in traveled way widths, such as 
narrow streets in built-up areas, drainage ditches, a. Widths. CoMtrictions in the traveled way 
embankments, and war damage, limit vehicular width below minimum requirements (table 2-1) 
movement. Moreover, underpasses and other cov­ are depicted on maps and overlays by two oppos­
ered traveled ways may restrict traffic flow not ing shaded triangles with the width of the usable 
only as to width but also as to height. traveled way in meters written next to the left 

triangle and the length of the constriction in me­a. Widths. Reduction of traveled way widths 
ters written next to the right t riangle ( a, fig.below the minimum standards for the type and 2-16).low of traffic under coMideration (table 2-1) are 

obstructions and are indicated by the symbol b. Underpasses. An underpass is symbolically 
(OB) in the route classificat ion formula (para portrayed on maps and overlays by a figure which 

• 2-8). typifies the structure's ceiling and is drawn super­
imposed over the route at the map location. To theb. Overhead Clearance. Particular care is re­
left of the constriction symbol is written the widthquired in measuring overhead clearances. Over­
in meters, and to the right, the overhead clearance head clearance is defined as the least distance be­
in meters (b, c, and d, fig. 2-16). If sidewalkstween the surface of traveled way and any ob­
permit emergency passage of wider vehicles, the

struction vertically above it. Reconnaissance per­ sidewalks are symbolically represented ; and the
Bonnel must, therefore, insure that measurement width of the traveled way is first written followed 
us made of the minimum clearance as based on by a slash and the total width including sidewalks 
careful analysis of each individual structure. of the str ucture (d, fig. 2-16). Reconnaissance 
Overhead clearance is influenced by the crown of personnel should note, however, that in structures 
the traveled way, the design of the overhead ceil­ with arched ceilings, an extension of the width 
ing, and the percent of slope of the approaches does not necessarily mean that the structure will 
(fig. 2-15). Overhead clearance less than 4.3 me­ accommodate wider vehicles because of a resulting 
ters (14 ft) is considered an obstruction to traffic decrease in overhead clearance. Both minimum 

r 

f 

f 

f 

... 
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• 

a - MINIMUM OVERHEAD 

b - MAXIMUM OVERHEAD 

CLEARANCE 

CLEARANCE 

I , ,
'1 .,.,, 

'( 7 

♦ 

Figure st-15. Measurement of overhead clearances. 

and maximum overhead clearances, if different, (DA Form 1250), whichever is more appropriate, 
will be given. may be modified and employed. 

2- 23. Route Constriction Reports 2-24. Marking of Route Constrictions 

If additional information is required concerning a Traffic control information and technical limita­
traffic constriction which cannot be adequately tions are posted when necessary. Signs are either 
portrayed by symbols, the TUNNELREP (para rectangular in shaP,e and conform to the military 
2-28) or the Tunnel Reconnaissance Report Form specifications outlined in paragraph 2-52 or con-
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8 25 

r 
a. Width constriction of 8 meters for a distance of 25 meters. 

20/24 6 

b. Underpass with sidewalks, traveled way width 20 meters, 
total-width 24 meters, and overhead clearance 6 meters. 

14 8/6 
c. Arch constriction, traveled way width 14 meters, 

overhead clearance 8 meters maximum, 6 meters minimum. 
and 

.. 

• 

5/4.58 
d. Underpass with arched ceiling, width 8 meters, overhead 

clearance 5 meters maximum, 4.5 meters minimum. 

Figure f-16. Route co11,1trictimia. 
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form to the Geneva Convention (fig. 5-1). Tell­
tales indicating overhead clearance restrictions 
may also be employed (see fig. 2--44). 

2-25. Tunnel Reconnaissance (STANAG 2253 
and SOLOG 96) 

a. A tunnel is defined as an underground gallery 
or section of a road which has been artificially 
covered (for example, a snowshed) for the pas­.. 
sage of a route. 

b. Tunnel reconnaissance determines essential 

SEMI- CIRCULAR 

• 

HORSE- SHOE 

FM 5-36 

information such as serial number, location, type, 
length, width including sidewalks, bypasses, aline­
ment, gradient, and cross-section. 

2-26. Types of Tunnels 

A tunnel consists of a bore, a tunnel liner, and a 
portal. Common shapes of tunnel bores (fig. 2-17) 
are semicircular, ellipitcal, horseshoe, and square 
with arched ceiling. Tunnels may be unlined (fig . 
2-18), masonry lined (fig. 2-19), or concrete lined 
(fig. 2-20). Portals may be constructed of ma-

ELLIPTICAL 

SQUARE WITH 
ARCHED CEILING 

Figure f-17. Common types of tunnel bores or cross-sect·ions. 
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Figure !-18. Typical unlined tunnel. 

sonry (fig. 2-21) or of concrete (fig. 2-22). Aline­
ment of tunnels may be straight (fig. 2-23) or 
curved (fig. 2-24). 

2-27. Tunnel Reconnaissance Symbol
• (STANAG 2253 and SOLOG 96) 

Limited tunnel information is recorded on maps 
or overlays by means of symbols as illustrated in 
figure 2-25. 

a. The geographic location of the tunnel en­
trance is shown by an arrow from the symbol to 
the location of the entrance on a map or overlay. 
For long tunnels both tunnel entrance locations 
are indicated. 

b. A serial number is assigned each tunnel for 
ease in subsequent reference. Serial numbers must 
not be duplicated within any one map sheet, over-

lay, or document. The number is recorded inside .. 
the symbol. 

c. The length of the tunnel is shown in meters 
and is placed to the right of the symbol. 

d. The width of the traveled way is shown in 
meters and is placed below the symbol. If side­
walks permit the emergency passage of wider ve­
hicles, the sidewalks are symbolically represented 
and the width of the traveled way is first written 
followed by a slash and the total width including 
sidewalks. Reconnaissance personnel should note, 
however, that in structures with arched ceilings, 
an extension of the width does not necessarily 
mean that the structure will accommodate wider 
vehicles because of a resulting decrease in over­
head clearance. 

e. Overhead clearance is shqwn in meters to the 
left of the symbol. 

i 
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Figure 1-19. T11pical maBO'll,ry-li-ned tunnel. 

I. Bypass possibilities are symbolically indicated 
on the line extending from the tunnel symbol to 
the map location using conventional reconnais­
sance symbols (see para 2-61g). 

2-28. Format for Ele~trically Transmitting Tun­
nel Information (STANAG 2096, SOLOG 
107, and SEASTAG 2096) 

To provide standardization in reporting essential 
tunnel reconnaissance data by electrical means, 
the format shown in figure 2-26 has been adopted. 
Although primarily designed for electrical trans­
missions in conj unction with standard message 
forms (DD Form 173 and DA Form 11-170), the 
format, which is reproduced locally, may also be 
used to supplement written route reconnaissance 
reports especially when more detailed information 
is required. The originator completes only those 
parts of the format which are applicable or for 
which information is available. Each item of the 
report, however, must be accompanied by the ap­
propriate letter designation from the format to 

establish the correct category of information. 
Messages are preceded by the term, TUNNEL­
REP, or identifying codeword. 

2-29. Tunnel Reconnaissance- Report Form 

DA Form 1250 (fig. 2-27) (Tunnel Reconnais­
sance Report), may be used to report detailed tun­
nel information and is more commonly used in de­
liberate reconnaissance. Short forms or work­
sheets for field work may be designed and pro­
duced by the unit making the reconnaissance. In­
formation is entered on the tunnel reconnaissance 
report form as follows : 

a. Identification (items 1-11). Enter all infor­
mation which establishes positive identification of 
the tunnel by route number, route location, map 
series and sheet number, grid reference, tunnel 
number, type of tunnel, and geographic reference 
name. 

b. Dimensions (items 12-17). Enter overall tun­
nel dimensions as indicated in figure 2-28. This 
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Figure B-BO. Typical concrete-lined tunnel. .. 

applies also to tunnels which branch off the main 
tunnel. 

c. Specifications (items 18-21). Enter the type 
of lining material, type of portal material, type of 
ventilation, and drainage means. Under item 21, 
also record any lighting facilities available; if 
none, so state. 

d. Special Considerations (items 22-29). Enter 
here whether the tunnel is chambered for demoli­
tion, the date of completion of the tunnel, and its 
present condition. Enter also bypass possibilities ; 
the gradient and passability of approaches; in­
tunnel restrictions ; and any geological informa­
tion pertinent to maintenance, improvement, or 
safety. 

e. Sketches (items 90-32). Draw a plan and pro­
file, a portal view, and a cross-section of the bore. 

(1) The plan includes geographic positioning 
of the tunnel, approach routes, and terrain fea­
tures in the immediate area of the tunnel with 
emphasis on special features which affect possible 
bypasses. Tunnel alinement is shown including 
straight sections, angles, and curves. The profile 
shows the gradient to and from the tunnel, the 
gradient of the tunnel floor ( designating any 
change in grade), and the relation of the tunnel to 
the terrain through which it passes. 

(2) The portal view shows the mouth of the 
tunnel, the material of which it is constructed, and 
it.a position in relation to the surrounding terrain. 
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• 

• 

Figure ! - !1. Typical masonry po-rtal. 

It further shows a limited section of the approach 
route. 

• 

(3) The cross-section of the tunnel bore 
shows detailed information regarding the allowa­
ble traffic width, the shape of the bore as it may 

.. 

affect load heights and widths, and possible man­
made or natural obstructions. 

f. Remarks (item 99) . Include here any perti­
nent information not mentioned above and attach 
appropriate photographs if available . 
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Figure 1-22. Typi.cal co?&CTete portal. 
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-

Figure S-18. Tunnel with stra.ight horizontal a.linement . 

.. ...~ 
11 I 

. 

• • .. 
~ .. .... - ..... 

' Figure S-!4. Tunnel with curved horizonta.l alinemer,i.t. 
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(LOCATION 
OF 

ENTRANCES) 

5 800 

10.5 

a. Tunnel number 1, 5 meters overhead clearance, 10. 5 
met-;rs width of traveled way, 800 meters length, and easy bypass 
available. 

(LOCATION 
OF 5 2 100 

ENTRANCE) 
15/17 

b. Tunnel number 2, 5 meters overhead clearance, 15 meters 
width of traveled way, 17 meters total width including sidewalks, 
100 meters in length, and difficult bypass available. 

Figure t-15. Tunnel reconnaissance symbols. 

TUNNELREP 

LetterExplanation (l)• ,,,.
dealsnatlon 

Map aheet(s) ----·------
Date and time information was coll¢Alcf___ 
Location (UTM grid coordinates) ____ 

Length ---------------­
Wm~-------------Overhead clearance ____________ 
Gradient (percent of slope) ____,____ 
Type of tunneL.. 
Condition_ 
Bypassea -----------------
Other IDformatlnn..______________ 

ALPHA 
BRAVO 
CHARLIE 
DELTA 
ECHO 
FOXTROT 
GOLF 
HOTEL 
INDIA 
JULIET 
KILO 

N.,.._ •• P'lNt. tunnel In nport; nport b7 Nria1 lllUllber lf aalped. 

•• Additional tunnela In nporL 

Figure t-BB. Tunnel report form,a,t. 
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TUNNEL RECONNAISSANCE REPORT,,. ,..,,, 
TO. (HMd_n_ ........ ,__,___, 1'110111 (N-•, ,-Md_,, el,.__,.,__ elll-) 

(OMl"IAN0IN/$ OFFICE'l, ,4~1'111.' 

R II 2 

11, NUMelER 01' , •• ROADWAY WIDTH 
TRACICS 

Nl,4 

N 

ZZ, CHAM■ l!Rl!D l'OR DIEMOLITION :II, f:'.::;LIETIED 4, CONDITION R:- -,.,. •II) 

D•xc,n.L&NT c.r'- □"""' □"'oo" 
21, ■ VPASSA ■ ILITV 

21, ALTIERNATI! CROSSING 

27. A"'"'ROACHl!I 

fAII( (4¾) 

21, 1•TUNNIEL RIEITRICTIONI 

NONE 

.. D, GIEOLOGIC DATA 

l'Ollll 
I JAN IIDA 0 

Figure S-S7. Tunnel reconnaiaaa,nce report 
(DA Form 1160). 
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30 
• PLAN ANQ PROFILE 

IPLAN SCALE ncOFILE SCA{£ 

I SQUARE= NOHf I SQUARE= ""' II □ HOR □ VERT 

.. 

. 

31. SCALE 32. SCALE
PORTAL VIEW I SQUARE: ,,,,, CROSS-SECTION OFBORE ISQUARE= 

. 

33. REMARKS (ATTACH PHOTOGRAPHS) 

ND J.U,#Tl/i,S FA~ILlflE'> IN Tt.JNNEL. 

.. 

-

.. 

Figure B-27-Continued. 
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PLAN 

I

1-r - ------1©,..._·., ...... ...,. 

1. Portal-to-portal length of tunnel. 
la. Centerline distance of tunnel. 
2. Effective width of the traveled way, curb-to-curb. 
3. Horizontal clearance, is the minimum width of 
the tunnel bore measured at least four feet above the 

• traveled way . 
4. Overhead clearance, is the minimum distance between 
the top of the traveled way and the lower edge of the 
tunnel ceiling or any obstruction below the ceiling, such 
as trolley wires or electric light wires. 
4a. Rise of tunnel arch (radius of curved portion). 
5. Radius of curvature of the traveled way either 
measured or estimated. 
6. Gradient is the percentage of rise of the traveled 
way between portals. 
6a. Change in gradient within the tunnel (percentage of 
rise each way from break of grade). 

Figure f-fB. Standard dimensional data for tunnels. 
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Sedion V. VEHICULAR FORDING, SWIMMING, AND 
FERRYING 

2-30. General 

Modern military vehicles and equipment provide 
the commander with increased capabilities to con­
duct vehicular fording, swimming, and ferrying 
operations. Mass destruction weapons demand dis­
persion and the reduction of obstructions to traffic 
which create lucrative targets. It can be expected, 
therefore, that the employment of the inherent 
stream crossing characteristics of modern mili­
tary vehicles will become increasingly more com­
mon. Reconnaissance personnel will be required to 
locate and accurately report suitable stream cross­
ing sites. Considerations of terrain common to 
fording, swimming, and ferrying operations are: 
depth of stream, width of stream, approaches to 
the stream, entrances and exits to the stream, 
stream velocities, and natural and manmade ob­
stacles (fig. 2-29). Fords and ferries are consid-­
ered as obstructions to traffic flow and are indi­
cated by the abbreviation (OB) in the route clas­
sification form:uJ,a (para 2-8). 

2-31. Determining Depth of Stream 

Field expedients are usually required such as mea­
sured poles or weighted ropes for determining 
depths. Depth readings are normally taken every 
three meters. A sluggish stream or river may be­
come a torrent in a few hours or even minutes as a 
result of sudden heavy rainfall. This is particu­
larly true in tropical and arid regions. Therefore, 
depths and currents must be checked at frequent 
intervals to provide warning of such changes. Ad­
ditional factors which require consideration are 
upstream locks or dams which may cause floods 
when opened or destroyed thus temporarily dis­
rupting crossing. 

2-32. Determining Stream Width 

a. Using a Compass (fig. 2-30). From a point on 
the near shore and close to the water's edge, the 
azimuth to a point on the opposite shore is taken 
and recorded. Another point on line at a right 
angle to the azimuth selected is established on the 
near shore from which the azimuth to the same 

OPERATIONS 

point on the far shore is 45° (800 mils) at vari­
ance with the previously recorded azimuth. The 
distance between the two points on the near shore 
is measured; this distance is equal to the distance 
across the stream. 

b. Using a Surveying Instrument (fig. 2-31). • 

(1) Trigonometric relationships. Using a 
transit, aiming circle, azimuth indicator, or ali­
dade, the angle between two points a known dis­
tance apart on the near shore and a third point 
directly across the river from one of these points 
is measured. The distance across the stream is 
computed using trigonometric relationships (app 
B and TM 5-232). 

(2) Using stadia form:ula. A man is sent 
across the stream with either a stadia rod or 
range pole. Using either a transit or level, the in­
tercept between the stadia hairs is determined and 
the distance computed using the stadia formula as 
described in TM 5-232. 

c. Short Gaps. In the measurement of short 
gaps, one member of the reconnaissance team 
holds an end of a tape or rope on the near bank. 
Another member of the team crosses to the oppo­
site bank and pulls the tape tight. The length of 
tape which corresponds to the distance across the 
gap is then measured. This method is particularly 
useful during darkness when lights are prohibited. 
The width of the gap may be indicated on the tape 
and measured later in an area where lights may be 
used. 

2-33. Determining Stream Velocity 

Current velocities vary in different parts of a 
stream. In general, the current is usually slower 
near the shore and swifter in the main channel; 
similarly, the current is slower as the stream wid­
ens. To determine the velocity of a stream, a dis­
tance is measured along the riverbank. A light ob­
ject which floats is thrown into the stream, and 
the time the object requires to float the measured 
distance is recorded. This procedure is then re­
peated several times. The average time of the tests 
is then used in the following formula to determine 
stream velocity (fig. 2-32): 

.. 

.. 

• 

Measured Distance in Meters (Ft) = Stream velocity in meters 
Average Time in Seconds (ft) per second 
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...------------"lllr------~2011----- - ...... 

-----=t 2 -------~,-----------------,.... 

---
LEVEL 

• APPROACH ELEVATION 

• 

~ 

@ • APPROACH DISTANCE 

0 SLOPE IN PERCENT OF APPROACH•:: X 100 
1. The width of stream bed from bank to bank. 
2. The actual width of the water measured at normal stage. In addition, maximum 

width 2a and minimum width 2b are estimated, based on local observations or records 
of high~ter and low water, cmd then recorded. 

3. The actual depth of the stream at normal water level. 
3~. Estlmat ed maximum water depth based on local observations or records. 
3b. Estimated minimum water depth based on local observations or records. 
4-: The s l ope of the approaches is the slope of the stream banks through which 

the a pproach road s are cut. 

Figure !-!9. Standard dmensumal data f<W streams. 
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FAR SHORE 
B 

= CC~RS~M~ 

A IS THE POINT ON THE NEAR SHORE 
BIS THE POINT ON THE FAR SHORE 
AB IS THE DISTANCE TO BE MEASURED 
AZIMUTH OF LINE AB IS 3115• 
AZNUTH OF LINE CB IS UO-
DFFERENCE BETWEEN AZNUTH AB 8 AZNUTH C8-4!S• 
DISTANCE ALONG AC EQUALS DISTANCE ALONG AB 

Figure 1-80. Measuring stream width with compass. 

Once the stream velocity in met.ers (ft) per second 
has been determined, this figure may be convert.ed 
to other units of measurements by using the ap­
propriate conversion factor ( see app B). 

2-34. Entrances and Exits 

Gentle sloping entrances and exits are desirable 
for fording and swimming operations. Slope is ex­
pressed in percent as described in paragraph 2-16. 
Vehicle maximum grade capabilities must be con­
sidered, although it must be remembered that 
these figures are for ideal conditions and that a 
vehicle's capability is significantly reduced in 
climbing wet, icy, or rutted banks. Even the most 
gradual slopes may require improvement before 
crossing operations can commence. Banks can 
often be improved by use of pioneer tools, bulldoz­
ers, combat engineer vehicles, or tank dozers. 
When reconnaissance personnel have determined 

THE ANGLE AT A IS 90° 

THE ANGLE AT C IS MEASURED 

TAN C•AB. AB•TANC X AC
AC 

Figure 1-81. Measuring stream width using surveying 
instrument. 

DIRECTION OF CURRENT 

- - ------- --T --------------,
C A I 

-----------t ~ - A I 

•
DISTANCE Al IS MEASURED 

FLOATING OBJECT IS THROWN INTO STREAM ATC 
TIME REQUIRED FOR FLOATING OBJECT TO FLOAT DISTANCE 
,:B' 19 DETERMINED 

V - Al (METERS OR FEET) 
- TIME TO FLOAT FROM Ji. TO 81(SEC) 

Figure f-82. Method of determining stream 11elocity. 

that improvements to the banks are required, the 
amount and type of necessary work is included in 
the rout.e reconnaissance report. 

2-35. Obstacles 

Obstacles to river-crossing operations include; 

a. Escarpments or high vertical banks. 

b. Mines and boobytraps at entrance and exit 
sites and along likely approaches. Moreover, mines 
may also be submerged in stream channels or at­
tached to poles and floating logs. 

c. Debris and floating obstacles such as large 
quantities of logs and brush; poles or floating logs 
with wire attached for fouling propellers and sus­
pension systems; and, in cold weather, ice crusts 
or ice floes. 

2-36. Ford Reconnaissance 
A ford is a location in a water barrier where the 
physical characteristics of the current, bottom, 
and approaches permit the passage of personnel 
and/or vehicles and other equipment whose sus­
pension systems remain in contact with the bot­
tom (fig. 2--33). Physical characteristics of a ford 
are summarized in table 2--3 and explained as fol­
lows: 

a. Traffi,cability. Fords are classified according 
to their crossing potential for pedestrians or vehi­
cles. Fordable depths for vehicular traffic can be 
increased by suitable waterproofing, or in the case 
of modern tan.ks, by the addition of deep water 
fording kits which permit fording of depths up to 
4.3 meters ( 14 ft) . 

b. Approaches. Approaches may be paved with 
concrete or a bituminous surface material, or cov­
ered with mat or trackway, but' are usually unim-

2--38 
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--
Figure 1-88. Typical ford crossing. 

Ta.ble 1-8. Traffi,cability of Fords 

m~' 
Shallow 
Fordable 

Depth 
(Meten) 

Minimum 
Width 

(Meten) 

Maximum 
Percent 

of Slope for 
Approaches 1 

Foot 1 (39.) 1 (39.) 
(single file) 
2 (79.) 
(column of S's) 

100% 

Trucks and 
truck-drawn 
artillery 

. 75 (so•) 3.6 (12') 33% 

Light tank 1 (39.) 4.2 (14') 50% 

Medium 
tanks 2 

1.05 (42.) 4.2 (14') 50% 

I Baaed on hard, dry surface. 
• Depth■ up to 4.S meten can be negotiated with deep water fording kit. 

proved. The composition and the slope of the ap­
proaches to a ford should be carefully noted to 
permit determination of its trafficability in inclem­
ent weather and after fording vehicles have sat­
urated surface material. 

c. Bottom. The composition of the stream bot­
tom of a ford determines its trafficability. It is 
important, therefore, to determine if the bottom is 
composed of sand, gravel, silt, clay, or rock and in 
what proportions. In some cases, the natural river 
bottom of a ford may have been improved to in­
crease load-bearing capacity and to reduce the 
water depth. Improved fords may have gravel or 
concrete surfacing, layers of sandbags, metal 
screening or matting, timber (corduroy) or 
wooden planking. Bottom conditions are deter­
mined by checking the stability and composition of 
the bed. If the water is shallow, this can be accom­
plished by wading across the obstacle. In deeper 
water, underwater reconnaissance personnel may 
be required to determine bottom conditions (see 
para 2-37). 

d. Climatic Conditions. Seasonal floods, exces­
sive dry seasons, freezing, and other extremes of 
weather materially affect the fordability of a 
stream. For this reason, the climatic effect to 
which a ford may be subjected is considered. 
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e. Current. The velocity of the current and the 
presence of debris are recorded in order to deter­
mine their effect, if any, on the condition and 
passability of the ford. Current is estimated as 
swift (more than 1.5 meters per second), moder­
ate (1 to 1.5 meters per second), and slow (less 
than 1 meter per second). 

f. Low Water Bridges. During high water peri­
ods, low water bridges may be easily confused 
with paved fords as both are completely sub­
merged. This type of bridge consists of two or 
more intermediate supports with concrete decking 
and located wholly within ravines or gullies. In 
reconnaissance it is important to differentiate be­
tween this type of bridge and a paved ford be­
cause of corresponding military load limitations. 

2-37. Underwater Reconnaissance 

a. Physical reconnaissance and selection of deep 
water fording sites are conducted by teams 
trained and equipped for underwater reconnais­
sance. When the water obstacle is narrow, under­
water reconnaissance personnel may enter from 
the near bank and conduct their reconnaissance by 
swimming to the far bank. When the distance be­
tween banks cannot be easily spanned by swim­
ming personnel, swimming vehicles or reconnais­
sance boats enter the water once an entrance has 
been selected and drop off teams at regular inter­
vals. Craft remain in the water during reconnais­
sance and pick up swimmers when the operation is 
completed unless the area is under enemy fire or 
observation. In this case, divers swim to the 
friendly shore; or if on the far side of a wide 
obstacle, they signal when ready to be picked up. 
Helicopters may be used to drop teams in the 
water or place teams on the far shore if the situa­
tion permits. 

b. To assist underwater reconnaissance teams in 
maintaining direction, weighted ropes may be 
placed across the bottom of the water obstacle. 
Attached to these ropes are buoys or other floating 
objects to indicate the area of responsibility of 
each team. When the current is in excess of 1.3 
meters per second (4.25 feet per second), under­
water reconnaissance personnel have difficulty 
maintaining a position along the line selected. To 
assist swimmers another weighted rope, parallel 
to the directional rope, may be placed upstream 
with lateral lines connecting both ropes. 

c. During periods of good visibility and when 
the water is clear, bottom conditions can be easily 
determined. Under blackout conditions, however, 
or when the water is murky, reconnaissance is 

much slower since swimmers must feel their way 
across. If the tactical situation permits, search­
lights and flares may be employed in addition to 
waterproof lights used by the swimmers. 

d. The length of time that underwater recon­
naissance personnel can remain in the water de­
pends upon their training, the current, water tem­
perature, and equipment. When conducting a re­
connaissance in any current, a swimmer expends 
more energy, tires more easily, and uses his air 
supply more quickly. In temperatures between 70° 
and 85°F, divers can work comfortably in their 
underwear but chill in 1 to 2 hours if not exercis­
ing. In temperatures above 85°F, the diver over­
heats and the maximum temperature that can be 
endured, even at a rest, is 96°F. Protective cover­
ing is usually needed when the water temperature 
is below 70°F. In cold water, the sense of touch 
and ability to work with hands are affected. Air 
tanks vary in size; the capacity of the tank and 
working conditions govern how long a diver can 
operate. Extra tanks should be readily available 
for underwater reconnaissance teams and re­
charging equipment located so as to be responsive 
to team requirements. 

2-38. The Ford Reconnaissance Symbol (STAN-
AG 2253 and SOLOG 96) 

Limited ford information is recorded on maps or 
overlays by means of symbols as illustrated in fig­
ures 2-2 and 2-34. 

a. The geographic location of the ford is shown 
by an arrow from the symbol to the location of the 
ford on a map or overlay. The symbol may be 
drawn on either side of the stream. 

b. A serial number is assigned each ford for 
ease in subsequent reference. Numbers must not 
be duplicated within any one map sheet, overlay, 
or document. The number is recorded to the ex­
treme left and above the arrow leading to the ford. 

c. The type of ford is placed after the serial 
number; the letters, V-Vehicle or P-Pedestrian, 
are used to designate ford type. 

d. Normal velocity of stream expressed in me­
ters per second is placed after the ford type. 

e. Seasonal limiting factors follow the stream 
velocity notation and are shown by the letters-

X-no seasonal limitation except for sudden 
flooding of limited duration. 

Y-significant seasonal limitations. 

f. Length of the ford is expressed in meters and 
is recorded to the extreme left and below the ar­
row leading to the ford. 

• 

.. 

.. 
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i 1/PV/2.5/X(MAP 
LOCATION) < 1s7S.5iG77--

.. Ford Number 1, pedestrian ai.d vehicular stream velocity 2.5 meters 
per second, no seasonal limitation, 15 meters long, 3.5 meters wide, 
~ravel bottom, .7 meters in depth without difficult approaches. 

~ A MLP..!.~.L'f..._(MAP 
~ v 50/3/R/ILOCATION) lr 

Ford Number 2, pedestrian, stream velocity 1,2 meters per second, 
seasonal limitations, 50 meters long, 3 meters wide, rock bottom, 
1 meter in depth with difficult approach on the left bank. 

(MAP 
LOCATION) 

Ford Number 3, vehicular ford, stream velocity unknown, no seasonal 
limitations, 15 meters long, 3 meters wide, artificial paving, ,5 
meters in depth with difficult approaches on both banks. 

Figure !-84, E~amplea of the ford 1J11mbol. 

•g. Width of the ford is also expressed in meters R-rock 
and follows the ford length notation. P-artificial paving 

h. The nature of the bottom is shown after the i. The normal depth of water at the deepest 
ford width by the most appropriate letter sym­ point is expressed in meters and is placed below 
bol- the arrow immediately after the symbol express­

M-mud ing the type of bottom. 
C--clay 
$-sand j. A difficult approach is shown by irregular 
G-gravel lines placed on the corresponding side of the basic 
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symbol. The left and right bank of a stream is 
ascertained by looking in the direction of the cur­
rent (downstream). Attention must be paid to the 
direction of the stream flow in drawing this por­
tion of the symbol. 

k. All elements of the ford symbol are separated 
by slashes(/). 

l. If any item of the ford symbol is unknown or 
undetermined a question mark ( ?) is substituted 
therefor. 

2-39. Format for Electrically Transmitting Ford 
Information (STANAG 2096, SEASTAG 
2096, and SOLOG 107) 

To provide standardization in reporting essential 
ford reconnaissance data by electrical means, the 
format shown in figure 2-35 has been adopted. It 
is primarily designed for electrical transmissions 
in conjunction with standard message forms (DD 
Form 173 and DA Form 11-170). However, the 
format, which is reproduced locally, may also be 
used to supplement route reconnaissance reports 
especially when more detailed information than 
can be depicted by the ford reconnaissance symbol 
is required. The originator completes only those 
parts of the format which are applicable or for 
which information is available. Each item of the 
report, however, must be accompanied by the ap­
propriate letter designation from the format to 
establish the correct category of information. 
Messages are preceded by the term, FORDREP, 
or identifying codeword. 

2-40. Ford Reconnaissance Report Form 

When more detailed information is required con­
cerning a specific ford, especially when conducting 
deliberate reconnaissance, DA Form 1251 (Ford 
Reconnaissance Report) is used t.o provide a per­
manent record of ford information (fig. 2-36). If 
required, short forms or worksheets for rapid field • 
work may be designed and produced for recon­
naissance purposes. Details to be entered on the 
Ford Reconnaissance Report are as follows: • 

a. Identification (items 1-10). Enter all data 
which establishes positive identification of the 
ford as to route, map sheet, grid reference, ford 
serial number, geographic location, and name of 
stream or crossing. 

b. Characteristics of Crossing (item 11). Record 
the width and depth of the crossing and the veloc­
ity of the stream at present water level and at low, 
mean, and high level. Also give data, season, or 
month(s) for each of these. Figure 2-29 illus­
trates the dimensions to be recorded at each water 
level. 

c. Description (items U-17). Record the com­
position of the steam bottom, composition and per­
cent of slope of approaches, type of pavement (if 
any) of approaches and ford, usable width of ap­
proaches and ford, and any hazards such as flash 
floods or quicksand which would affect the traffic­
ability of the ford. 

d. Remarks (item 18). Enter here any other 
pertinent data not recorded elsewhere on the re­
port. This should include description of approach 

• 
FORDREP 

Explanation Letter 
delpatloa 

llap aheet(•>---- ALPHA 
Date and time information waa colleetecL _______ BRAVO 
Location (UTM srid coordinates and ford type)_ CHARLIE 
llinimum width --------- DELTA 
Maximum depth ---- - ECHO 
Stream velocity------------------------------ FOXTROT 
Type of bottom GOLF 
Maximum percent of slope on bank exits and HOTEL 

entrancea. 
:Military load clulitlcatio- ------ INDIA 
Other information ____________ JULIET 

(l)• '(I)" (I)" <•>" 
• 

Ntl/Ue. •• Jl'lnt ford In report; report bJ' Nrlal 1111111ber If ualped. 

"• Additional forda In NPOrt. 

Figure 1-85. Ford report format. 
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roads, guide markers, depth gages, availability of 
and distances to bypasses and alternate crossings, 
and any other information which may assist in the 
classification of the ford. 

e. Sketches (items 19 and 20). Draw sketches of 
the ford showing both a profile and a site plan. 

FORD RECOHHAIUANCE Rl!PORT DAT ■ 

:1,,.,.l-1 JUIIE("PM 141) 

1 IVI , .................... .......,•••oe) '"o;c.-~-"-·"'-•--eod
COMMl//lllllflf OFflCElt1 ATrltl: .fl. "· ~ 52 ZJ sr. -··- ,,_J •zrSY INF DIii J J()MII II.DOC .%hr (.a l 2r~r Fll&R .,, 

1. II0UTE NU-1!11 Z. P'IIOII (a,fffel """"' la. TO (T_, ,._() 4. DATl:/TI- (Ol ol~ 

VJRf:.INIA ~ 17 UT t22RI. 4 UT •q'TJJf9 tf 1'~/.. ILJJI ,_, 
I, IIAI" Hlllltl NU-11:11 •• ltll!l!T NUll91!11 b. 11111D 1111:P'l:lll!N""' I. P'DIID 11u•1:11 

r,,1-11L l'TY... LIIJ~ COOIIDINATS8 :t~,Ji 
1:'"' 

ur ~•1as1, 
.. LOCATION l'IIOII Nl:AIIUT TOIIN 10. C:IIOIIINO (If- ol •-., _ _,,_, _,_, 

DleTANC ■ 

:Jf.l~- I DIR■ CTION 1;;•;MI■ 0~ NKAll ■ IT TOWN 

- ;--,r~ RJ;Lt111111t v.•-u11~ A CCO~'lllk' l 1&1:K 
11. C:NAIIAC:Tl!ll ■TICI Ofl C:IIOIIINO 

WAT ■ II 
WIDTH D■ PTH 

LaV ■ LI 
V ■ LOCITY DAT ■ ....... OIi IIIHIMTNCal 

TODAY 

7.~"" ~-~ffl 1.s,,.,,; .14 JLJII I. ,f cP/l/N(, 
LOW 

1,.1'" ~.1- 1.1111.c •7 A&JG ~4- SIJMMElt 
-AN 7.Jrn •-~lit t. ,,,,,~ 
HleH 9.i- 1.lrn :J? 111•s 
1:1, ■ 0TT0II 

O1AND ~IIAYaL C)aTon OOTNl:11 (IIJ,Nl1pJt 
II, Al"....DACNl:I IL IL0... IIATID 

Oir11111 [)lol'T 

.t.!''¼IJa'AYl:D 

II. TYl"I: 01' l"AYl:•MT IL UIA ■ LI: 
WIDTN 

17. IIAZAIIDI ,,,,_ ..... -~ ol-.) 

IJ/TUMINOUS B.2.- I.INK/I() WK ,.. 1111:IIAIIICI (J)eeod""• _, ..__...., -•--D..0- ol-.) 

llln IIFPTII c.. ~t:,£ 

Figure B-86. Ford reconnaissance report (DA Form 1151). 

(1) The profile sketch indicates the water 
level and the elevation of the stream bottom and 
approaches. 

(2) The site plan gives the alinement of the 
ford and its approaches with appropriate dimen­
sions. Terrain and other site features in the imme-
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19. SCALE 
PROFILE I SQUARE : NON€ □ HOR. OVERT. 

20. SCALE 
SITE PLAN (INDICATE NORTit ARROW 8 ~CTION OF FLOW) I SQUARE= NONE 

'I 

1r .. 

-

2L REMARKS (ArmcH PHOTOGRAPH) 

TO CARRY LOADS OVE1' 1#1()/( - STWEAM SOT TOM /IfUfT 8~ 
tEPAltEP. 

• 

• 

• 

Figure 1!..J8-Continued. 

diate area of both banks are shown. Also the north ally, whenever a ford is reconnoitered, it is photo­
arrow and the direct ion of flow of the stream are graphed if possible. Photographs should show the 

banks, the approaches, and the stream in one view.indicated. 
The photograph should be taken while a military

I. Remarks (item 21). Include here any perti­ vehicle is crossing to give an indication of water 
nent information not mentioned above. Addition- depth and the locat ion df the ford. 
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2-41 . Marking of Fords ford reconnaissance are pertinent to swimming 

Instructions for fording and swimming vehicles 
will be indicated by standard bridge signs (para 
2-52). A circular bridge classification sign is em­
ployed if the ford is clas!rlfied as to load-bearing 
capacity. In addition, rectangular signs are em­• ployed to indicate crossing instructions such as 
maximum permissible crossing speeds, reminders 
of wet brakes, depth of ford, etc. Provisions 
should also be made to indicate the trace of the 
ford across the water barrier. Marking may be 
accomplished by poles protruding above the water 
or by ropes supported by buoys. Consideration 
should also be given to marking the ford under 
conditions of limited visibility. Shielded electric 
lamps may be used in a manner similar to that 
prescribed for marking lanes through minefields. 

2-42. Reconnaissance in Support of Vehicular 
Swimming Operations 

For purposes of reconnaissance, vehicular swim­
ming operations are considered as a special type 
of ford reconnaissance (fig. 2---37). Most details of 

.. 

operations including depth and bottom character­
istics of the crossing site, especially stream en­
trance and exits, as well as sandbars and other ob­
structions that may exist in the stream channel. 
The ford reconnaissance symbol, the format for 
electrically transmitting ford data, and DA Form 
1251 (Ford Reconnaissance Report) are applica­
ble when modified with the notation that the site is 
appropriat.e for swimming vehicles only. Of par­
ticular significance to this type of reconnaissance 
are--

a. Geographic location. 
b. Serial number. 
c. Stream velocity. 
d. Seasonal limiting factors. 
e. Length of ford. 
f. Depth limitations. 
g. Approaches into the water until the vehicle is 

waterborne. Additionally, landing sites must be 
sufficiently wide to allow vehicles to exit although 
subjected to the lateral force of the stream cur­
rent. 

Figure !--87. Armored peracmnel carrier, M118. 
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2-43. Ferry Types 

A ferry site is a place where traffic and cargo are 
conveyed across a river or other water barrier by 
a floating vehicle which is called a ferry or ferry­
boat. Ferries encountered in route reconnaissance 
vary widely in physical appearance and capacity 
depending upon the width, depth, current, and the 
characteristics of the traffic to be moved. Propul­
sion of ferries may be by oars, cable and pulleys, 
poles, stream current (trail and flying ferries) , or 
by steam, gasoline, and diesel engines. Construc­
tion of ferryboats varies widely ranging from ex­
pedient rafts to ocean-going vessels. 

2-44. Existing Civil Ferries and Ferry Sites 

a. Usually, the capacity of a civil ferryboat is 
expressed in tons and total number of passengers 
and, in addition, is often assigned a military load 
classification number. When more than one ferry 
is employed for a given site, the capacity of each is 
reported. 

b. Ferry slips or piers are generally provided on 
the shore to permit easy loading of passengers, 
cargo and vehicles. The slips may vary from sim-

pie log piers to elaborate terminal buildings. A 
distinguishing characteristic of a ferry slip is 
often the floating pier which adjusts to the height 
of the ferryboat with fluctuations in the water 
depth. 

c. Approach routes to ferry installations have •an important bearing on the use of the ferry. 
Therefore, the condition of the approaches, includ­
ing the load-carrying capacity of landing facili­
ties, are investigated and recorded. 

d. Limiting characteristics of ferry sites are 
considered, such as: 

(1) Width of the water barrier from bank to 
bank. 

(2) The distance and time traveled by the 
ferryboat from one side to the other side. 

(3) Depths of the water at each ferry slip. 

e. Climatic conditions have a marked effect on 
ferry operations. Fog and ice substantially reduce 
the total traffic-moving capacity and increase the 
hazard of the water route. Therefore, data on tide 
fluctuations, freezing periods, floods, excessive dry 
spells, and their effects on ferry operation are con­
sidered. 

• 

Figure 1-88. Mobile IJ.8Bault f6'IT'IJ, 
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2--45. Military Ferry and Rafting Sites 

Reconnaissance personnel may be required to lo­
cate and report suitable sites for military rafting 
and/or ferrying operations. Equipment presently 
avai'lable for such operations are either compo­
nents of military floating bridges, which are as­

• sembled into rafts at the water's edge, or units of 
the mobile assault bridge (MAB) which consists 
of individual self-propelled amphibious vehicles 

1,1 assembled into a ferry when in the water (fig. 
2-38). For military rafting operations, the follow­
ing site characteristics are desirable: 

a. Current velocity between 0 and 1.6 meters 
per second. 

b. Banks which permit loading without a great 
d~l of preparation. 

c. Approaches which permit easy access and 
egress. 

d. Strong natural holdfasts. 

e. No shoals, sandbars, or snags. 

f. Sit.es clear of obstacles immediately down­
stream. 

g. Sit.es clear of mines and boobytraps. 

h. Sufficient depth to prevent grounding the raft 
or ferry during loading and unloading operations 
or when crossing. 

i. Holding areas for vehicles awaiting passage. 

2--46. Ferry Reconnaissance Symbol {STANAG 
2253 and SOLOG 96) 

Limited ferry information is recorded on maps or 
overlays by means of symbols as illustrated in 
figure 2--89. 

a. The geographic location of the ferry is shown 
l,J by an arrow from the symbol to the location of the 

ferry on a map or overlay. The symbol may be 
drawn on the map or overlay on either side of the 
stream. 

b. A serial number is arbitrarily assigned each 
ferry for ease in subsequent reference. Numbers 
must not be duJjlicated within any one map sheet, 
overlay, or document. The number is recorded to 
the extreme left and above the symbol. 

c. The type of ferry (V-vehicular ferry, P­
pedestrian ferry) is shown after the serial num­
ber. 

d. The military load c"lassijication of the deck is 
expressed by a value placed inside the symbol and 
to the left. 

FM 5-36 

e. The dead weight capaci,ty, in short tons, of 
the ferry is shown inside the symbol to the right 
of the military load classification. 

f. The turn around time is shown by the number 
of minutes required and is placed below the sym­
bol. 

g. A difficult approach is shown by irregular 
lines placed on the corresponding side of the basic 
symbol (see para 2-38j). Attention must be paid 
to the direction of stream flow in drawing this 
portion of the symbol. 

h. Question marks ( ?) are substituted for un­
known or undetermined information. 

2--47. Format for Electricalty Transmitting 
Ferry Site Information {STANAG 2096; 
SEASTAG 2096 and SOLOG 107) 

To provide standardization in reporting ferry site 
reconnaissance data by electrical means, the for­
mat shown in figure 2-40 has been adopted. It is 
primarily designed for electrical transmissions in 
conjunction with standard message forms (DD 
Form 173 and DA Form 11-170). However, the 
format, which is reproduced locally, may also be 
used to supplement written route reconnaissance 
reports especially when more detailed information 
is required. The originator completes only those 
parts of the format which are applicable or for 
which information is available. Each item of the 
report, however, must be accompanied by the ap­
propriate letter designation from the format to 
establish the correct category of information. 
Messages are preceded by the term, FERRYSITE­
REP, or identifying codeword. 

2--48. Ferry Reconnaissance Report Form 

When more detailed information is required con­
cerning a ferry or ferry site, especially when con­
ducting deliberate reconnaissance, DA Form 1252 
is used to provide a permanent record of ferry 
information (fig. 2-41). Short forms or work­
sheets for rapid field work may by designed and 
produced by the unit making the reconnaissance. 
Information to be entered on DA Form 1252 is as 
follows: 

a. Identification (items 1-11). Enter all infor­
mation which establishes positive identification of 
the ferry by route, map sheet, • grid reference, 
ferry serial number, classification, geographic lo­
cation, and the name of the stream or body of 
water. 

b. Limiting Features (item 12). Enter any lim­
iting features which would affect ferry operations 
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i •#--<-'\/V'v-_2__P_

\? I~ 
12 • 

Ferry Serial Number 2, pedestrian ferry, military load class of 
deck unknown, 8-ton dead weight capacity, 12-minute turn around 
time, and a difficult left bank approach. 

.. 

i ~<-Wv \ :a I,o~7 ½'\-
,a 

Ferry Serial Number 3, vehicular ferry, military load class of 
deck 60, 100-ton dead weight capacity, 18-minute turn around time, 
and difficult approaches on both banks. 

i 4 V
~<---\-so, ·-?7----AM--

20 
Ferry Serial Number 4, vehicular ferry, military load class of 
deck 60, unknown dead weight capacity, 20-minute turn around time, 
and a difficult approach on the right bank. 

• 

~-----,
\ I 
\ I 
\._ __ _J 

Alternative prepared ferry site. 

Figure t-39. Ezamples of ferry B11mbol8. 
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FEBRYSITEREP 

., 

such as condition of vessels, terminals, floods, low 
water, freezing, and tides. Also seasons and dates 
for any limiting climatic conditions are given. 

c. Description (items 13-15). Record the depth 
of the stream or body of water at low, mean, and 
high water levels; the crossing time ; and the 
length of the course. 

d. Vessel features (item 16). Record the perti­
nent design features of the vessel(s) used. This 
information includes the number and construction 
type of units, the method and power of propulsion, 

OJ length, beam, draft, gross and net tonnage, and 
capacity. 

e. Terminal, Features (item 17.). Designate the 
geographic direction of the banks by circling the 
appropriate abbreviation (NESWN). Enter the 
name, the dimensions of the slips, and specific 
docking approaches, the number of rail lines on or 
near the slip, and the number of sidings. 

f. Remarks (item 18). Enter facilities for trans­
ferring freight and indicate those cases where 
railroad cars are loaded directly on the ferry. In 
addition, use this space to amplify details given in 
paragraphs above. Include obstructions, naviga­
tional aids, availability of and distances to alter­
nate crossings, and other pertinent data not re­
corded elsewhere. Photographs should be taken of 

11::s»lanatlon IAl:&er (1)• (1)1> (I)• (4)1> 
dalpatlon 

Map abeet(•) ALPHA 
Date and time information was eolleried BRAVO 
Location (UT.If grid reference) CHARLIE 
.Military load clauifteation of approach•------- DELTA 
Poaaibilities for concealment and cover - ECHO 
Width of water ONtacle..- FOXTROT 
Depth of water at the banks to include tidal GOLF 

information. 
Stream velocity -------- HOTEL 
Slope on bank approaches and bank conditions ___ INDIA 
Bolding areas for road and water transport____ JULIET 
Additional information such as maximum number KILO 

of rafts the site can accommodate, work re-
quired in man-hours for preparation, and exiat-
ing stream crossing equipment. 

Not.. •• Pint t.rr, lite In nport; nport ff •rial numbar If aalsned, 
•. Additional fel'!'7 altea In report. 

Figure f-40, Ferry site report forma,t. 

all ferries reconnoitered in support of DA Form 
1252. These photographs include the ferry site, the 
ferry slips, the ferryboats, and the approach 
routes. If the ferryboats are not self-propelled, the 
photographs include auxiliary equipment such as 
cables, towers, and winches. 

g. Sketches (items 19 and 20). Draw a sketch 
showing the route alinement plan and two 
sketches showing terminal views on both sides of 
the crossing. 

(1) The route alinement plan indicates the 
geographical course of the ferry, terminals, and 
approaches to the slips. Particular care is taken in 
recording obstructions. Navigational aids such as 
buoys and lights are shown. The position of the 
approaches including surrounding terrain fea­
tures is included in the sketch. 

(2) Two separate sketehes are made showing 
each terminal including the geographical position 
of each bank and details of the slips, ramps, and 
bumper piles. 

2-49. Ferry Applications of Bridge Markings 

Marking for ferries is accomplished in accordance 
with applicable instructions for marking bridges 
(para 2-52). Hazard, regulatory, and guide signs, 
as appropriate, are posted on approach routes and 
at ferry slips (fig. 2-42). 
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FERRY RECOH~SSAMCE REPORT 
(PII •HJ li"i"JuN :1,, "I 

1IUI a,.......,_..,.,,,,, N-•••oe) -;:c...-n~d ..,,. of N-•-e. olfl•r) 
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:1-., /('" 

VESSEL l'EATURES (Att•oll pltot..,,_,,,._) 
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Figure 1-41. Ferry reconnaissance report (DA Form 1151). 
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Ferries are marked in the same 
manner as bridges 

_ .,.....,,.... 

Ii 

Figure E-4E, Ezample of fe"11 marking. 

Section VI. THE M ILITARY LOAD CLASSIFICATION SYSTEM 

2- 50. General 

Bridge reconnaissance requires a general knowl­
edge of the vehicle and bridge military load classi­
fication system and bridge traffic control proce­
dures. Hence, these elements are discussed before 
outlining hasty bridge reconnaissance (para 2-56 
-2-65) and deliberate bridge reconnaissance pro­
cedures (para 3-3--3-11). The bridge and vehicle 
classification system is developed in conformance 
with standardization agreements and provides a 
means by which a driver can determine whether 
or not his vehicle can safely cross a specific bridge. 
The purpose of the system is to protect the bridge, 
vehicle, load, and driver (fig. 2--43). 

2-51. Classification of Bridges {STANAG 2021, 
SEASTAG 2021, and SOLOG 45R) 

Before a driver can determine whether or not his 
vehicle can cross a given bridge, he must know­
(1) the military load class of the bridge and his 
vehicle, (2) the width of the bridge compared to 

the width of his vehicle, (3) the overhead clear­
ance of the bridge compared to the height of his 
vehicle, and ( 4) the traffic control measures re­
quired during crossing. • 

a. Military Load ClasB Numbers. The capacity 
of a bridge is represented by a military load class 
number. This number, which is usually posted on 
the bridge, designates the safe capacity of the 
bridge. If not posted, the procedure used to deter­
mine it is discussed in paragraphs 3-12 through 
3-15. In addition, most military vehicles display a 
vehicie classification sign. This class number rep­
resents the effect a vehicle has on a bridge when 
crossing. Its determination is disccused in para­
graphs 3-16 through 3-20. The driver compares 
his vehicle class number with the bridge class 
number. If his vehicle class number is equal to or 
less than the bridge class number, the vehicle can 
execute a normal crossing (para 2-54). 

b. Minimum Lane Widths. Bridges may be ob­
structions to traffic flow in that the traveled way 
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Failure to observe 
the military load classification 
system 

• 

Figure 1-48. Ezample of a bridge fauure. 

of the overall route may be reduced below the min­
imum standards prescribed by table 2-1. If so, the 
bridge is reported as a width obstruction (OB) in 
the route classification formula. Table 2-4 lists the 
minimum width requirements for one and two 
lane bridges according to military load classifica­
tion. If a bridge of a specific class meets these 
width requirements, no posting of the width is 
required; and it is understood that there are no 
width limitations for standard military vehicles 
crossing the bridge in accordance with the mili­
tary load classification system. If a one-lane 
bridge meets all the requirements except minimum 
width for a certain classification, the classification 
is not downgraded, but the width is posted as out­
lined in paragraph 2-52, and appropriate travel 
restrictions imposed. A two-lane bridge must meet 
the minimum lane widths prescribed in table 2-4. 
If it does not, it must be downgraded to a class 
within the limits of its actual width. Bridge lane 
widths are used to determine classification, for 
posting, and for controlling crossing vehicles ; 
they should not be confused with minimum trav­
eled way widths specified for routes. 

c. Minimum Overhead Clearance. Minimum 
overhead clearances for various bridge classifica-

tions are shown in table 2-5. If the overhead clear­
ance of a bridge does not meet minimum require­
ments, the clearance restriction is posted; often a 
telltale or other warning device is employed prior 
to the bridge to indicate overhead clearance limi­
tations ( fig. 2-44). However, only overhead clear­
ances less than 4.3 meters ( 14 ft) are reported as 
(OB) in the route classification formula (para 
2-9). 

Tab"le 1-4. Minimum Lane Widths for Bridges 

Bri~ Minimum Width Between Curbe• 
CIBE1fi­
cation One Lane Two Lane 

4-12 2. 75 meters (9'--0') 5.50 meters (18'--0 ') 
13-30 3.35 meters (11'--0 ') 5.50 meters (18'--0') 
31-60 4.00 meters (13'-2') 7.30 meters (24'--0') 
61-100 4.50 meters (14'- 9') 8.20 meters (27'--0') 

"Note. A minimum of 26 cm (10") between the Inner edge of the bridl!e 
structure and the inner edge of the curb ia required SO cm (12 •) above tlie 
curbs for all claaaificationa (see fi.1, 8-19). 

Tab"le 1-5. Minimum Overhead Clearances for Bridges 

Bridge Claaaification Minimum Overhead Clearanee 

Up to 70 __ ______________ _ 4.30 meters (14 ft--0 in.)
Above 70______________ '.. __ 4.70 meters (15 ft--6 in.) 
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Figure 1-44- Typical telltale indicating overhead 
clearance of a bridge. 

T 

2-52. Bridge Classification Signs (STANAG 
2010, SEASTAG 2010, and SOLOG 24) 

Standardization agreements establish the follow­
ing system of posting bridge classifications. In ad­
dition, special arrangements may be made by thea­
ter commanders to indicate vehicles of exceptional 
width or to indicate low overhead obstructions. 
There are two general types of standard military 
bridge signs. These are circular and rectangular 
in shape. 

a. Circular Signs. Both civil and military 
bridges in an operational area which have been 
classified have circular signs indicating the mili­
tary load classification. These signs have a yellow 
background with black inscriptions. The inscrip­
tion is as large as the diameter of the sign allows. 
Circular signs are of two types : normal circular 
signs and special circular signs. 

( 1) Normal circular signs. 

(a) Signs for one lane bridges are a mini­
mum of 41 centimeters (16 inches) in diameter 
(fig. 2-45). 

(b) Signs for two lane bridges are a mini­
mum of 51 centimeters (20 inches) in diameter 
and are divided into right and left sections by a 
vertical line. The classification for double flow 
traffic is shown on the left half with two parallel 
vertical arrows beneath the number, and the clas­
sification for single flow traffic is shown on the 
right half of the signs with one vertical arrow 
beneath the number (fig. 2-46). 

(2) Special circular signs. 

(a) If a bridge has separate classifications 
for wheeled and tracked vehicles, a special circu­
lar sign which indicates both classifications is used 

~ 

io 

Cl 

• 

• 

' Figure 2-45. Typical single lane bridge sign. Figure 2-46. Typical two (ane bridge sign. 
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(fig. 2-47). The sign is a minimum of 51 centime­
ters (20 inches) in diameter and is divided into 
two sections by a horizontal line. On the top half, 
the wheeled classification is shown along with a 
symbol representing a wheeled vehicle. On the bot­
tom half, the tracked classification is shown along 
with a symbol representing a tracked vehicle . • 

(b) Where similar conditions pertain to a 
two lane bridge, the normal and the special signs 
for wheeled and tracked traffic may be combined 
(fig. 2-47). 

b. Rectangular Signs. Additional instructions 
and technical information are inscribed on rectan­
gu1ar signs. Rectangular signs are a minimum of 
41 centimeters ( 16 inches) in height or width and 
have a yellow background upon which the appro­
priate letters, figures, or symbols are inscribed in 
black. The inscription is as large as the sign per­
mits. Separate rectangular signs are used if neces­
sary to show width limitations, height limitations 
(fig. 2-48), or technical information (fig. 2-49). 
Width and height signs are not required on 
bridges where existing civilian signs are already 
in place and are sufficiently clear. In those coun­
tries which conform to the Geneva Convention of 
1949, international height and width signs (fig. 
5-1) may be used in lieu of rectangular military 
signs. 

c. Multilane Bridges. Bridges of three or more 
lanes are special cases which require individual 
consideration in posting. To determine the number 
of lanes, minimum widths for the respective load 
classification (table 2-6) are used. Often, heavier 
loads can be carried on a restricted lane(s) than .. on other lanes. For example: a bridge lane may be 
damaged, thereby reducing capacity; or, con­
versely, lanes may be structurally designed to ac­

• commodate significantly heavier loads (figs. 2-50 
and 2-51). Under such circumstances, standard 
bridge classification signs are posted for each 'lane, 
and the restricted lanes are marked by barricades, 
painted lines, or studs. 

d. Positioning of Bridge Signs. Bridge signs are 
positioned so as to help maintain an uninterrupted 
flow of traffic across the bridge. The locations of 
circular and rectangular signs, special military 
load classification numbers, and appropriate 
warning signs are as follows: 

(1) Circular bridge classification signs are 
placed at both ends of the bridge in such a position 
as to be clearly visible to all oncoming traffic. 

--67 
54 

SINGLE LANE 

30 45 

DUAL LANE 

Figure B-47. Typical dual classifica.tion signa. 

(2) Rectangular signs other than those indi­
cating height restrictions are placed immediately 
below the bridge classification (circular) signs. 

(3) Signs which indicate height restrictions 
are placed centrally on the overhead obstruction. 

(4) Special classification numbers are never 
posted on standard bridge marking signs. 

(5) Appropriate advance warning signs are 
placed on the approaches to bridges as required. 

2- 53. Classification Signs for Vehicles 
(STANAG 2010, SEASTAG 201 0, and 
SOLOG 24) 

A military vehicle is assigned a military load class 
number which represents the effect of the vehicle 
on a bridge. Standard military self-propelled vehi­
cles with a gross weight over 3 tons and trailers 
with a rated payload of 1½ tons and over, must 
carry a load class number. Self-propelled vehicles 
of 3 tons gross weight or less and trailers with 
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l 
3.5m 

11ft. 6in. 

HEIGHT SIGN 

YELLOW BACKGROUND. 
LETTERS, FIGURES AND 
SYMBOLS IN BLACK. 

3.Sm 
11ft. 6in. 

WIDTH SIGN 

12161 WIDE 
• 

WIDTH LIMITATION POSTED ON A SINGLE FLOW BRIDGE. 
Figure f-48. Width and height sign,. 

rat.ed payloads less than 11/2 tons may carry a load 
class number. Military load class numbers for 
standard army vehicles are listed in appendix D, 
and a discussion of how vehicle classifications are 
derived is provided in paragraphs 3-16 through 
3-20. Vehicles are divided into two categories for 

classification purposes: single and combination ve­
hicles. 

a. Single Vehicles. A single vehicle is any vehi­
cle which has only one frame or chassis such as a 
tank or 2½-ton truck. Single vehicles have the 
class number marked on a citcular sign with black 
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Figure B-49, Typical sign for a floating bridge . 
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numerals on a yellow background. This sign is in­
stalled or painted on the front of the vehicle and 
below the driver's line of vision (fig. 2-52). 

b. Combination Vehicles. A combination vehicle 
is a vehicle consisting of two or more single units 
which operate as one vehicle such as a prime 
mover pulling a semitrailer. The sign on the front 
of the combination vehicle (towing vehicle) has 
the letter "C" in red above the class number of the 
combination. In addition, each component vehicle 
of the combination carries a sign on the right side 
which gives the class number of the component 
(fig. 2-53). 

c. Temporary Cl,assification. Military vehicles 
may, at times, carry loads which are greater or 
lesser than their normal rated payloads. In this 
event, a temporary military load class number 
may be assigned to the vehicle thus increasing ( or 
decreasing) the normal vehicle class number by an 
amount equal to the overload (or under load) in 
short tons ( figs. 2-54 and 2-55). 

d. Nonstandard Combination. An example of a 
nonstandard combination is a single vehicle tow­
ing another vehicle at a distance less than 30.5 

• 

• 

Figure 2-50. Typical multilane bridge classification 
and regulatory signs. 
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Damaged bridges 
require special markings 

Figure !4-51. Example of posting a damaged bridge. 

meters. If the sum of the vehicles' military load 
class numbers is less than 60, then the military 
load class of the nonstandard combination is nine­
tenths (.9) the sum of the two class numbers. If, 
however, the sum of the two vehicle class numbers 
is 60 or over, the total sum represents the military 
load class number of the combination (fig. 2-56). 

e. Special Purpose Vehicles. Such vehicles are 
also posted with their military load class numbers 
(fig. 2-57). 

2- 54. Types of Crossings 

There are two types of crossings-normal and 
special. 

a. Normal Crossi,ngs. Normal crossings may be 
made whenever the vehicle military load class 
number is equal to or less than the bridge military 
load class number. Only normal convoy discipline 
is imposed; that is, a minimum spacing of 30.5 
meters (100 feet) between vehicles and a maxi-

• mum speed of 40 KPH (25 MPH). There are two 
types of normal crossings: single flow and double 
flow. 

(1) Normal single flow. This type crossing is 
possible when the vehicle class number is equal to 
or less than the number posted on a single flow 
bridge or equal to or less than the single flow clas­
sification of a double flow bridge. If a si,ngle flow 
crossing is made in accordance with the single 
flow class number on a double flow bridge, oncom­
ing traffic must be temporarily halted while the 
vehicle is driven down the centerline of the bridge 
thereby creating a temporary obstruction to dou­
ble flow traffic. t, 

(2) Normal double flow. This type crossing is 
possible when the vehicle class number is equal to 
or less than the single flow class number of one of 
the lanes for a multilane bridge. Double flow 
traffic may be maintained with this type cros'sing. 

b. Special Crossings. Under exceptional condi­
tions, vehicles may be authorized by the local tac­
tical commander to cross bridges when the bridge 
class number is less than the vehicle class number. 
These crossings are known as special crossings 
and are of two types-caution·and risk. 

(1) Caution crossings. A caution classifica­
tion may be obtained for ', nonstandard fixed 
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WHEELED VEHICLES TRACKED VEHICLES 

TRAILERS 

Figure 11-511. Marking of single vehicles. 

• 

5~ 6"0 

Figure 11-5~. Marking of typical combination vehicle. 

bridges by multiplying the class number for single 
flow traffic by 1.25 (5/4). For standard military 
prefabricated fixed and floating bridges the cau­
tion classification is obtained from appropriate 

technical manuals (see app A). Caution crossings 
require that vehicles remain on the centerline of 
the bridge, maintain a spacing of 50 meters be­
tween vehicles, do not exceed a speed of 12 KPH 
( 8 MPH) ; and do not stop, accelerate, or shift 
gears while crossing. 

(2) Risk crossings. A risk crossing may be 
made only on. standard military prefabricated 
fixed and ff,oating bridges. The classification for 
risk crossings is obtained from appropriate tech­
nical manuals (app A). Risk crossings may be 
made only in the gravest emergency. Risk cross­
ings require that vehicles remain over the center­
line; do not exceed a speed of 5 KPH (3 MPH) ; 
and do not stop, accelerate, or shift gears on the 
bridge. Only one vehicle is allowed to cross at a 
time, and an engineer officer inspects the bridge 
after each risk crossing for signs of failure. Dam­
age is repaired before traffic can be resumed. 
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Single vehicle 
Expedient class overload 

Normal dass +overload = temporary class 

20 + 3 -- 23 

Figure S-54. Ezample cla8aijication of an overload. 

s·ingle vehicle 
Expedient class empty 

. ,. 

Normal cla11 - load = temporary class 

20 - 5 • 15 
Figure S-55. Ezample claaaifica.tion of an underload. 
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NONSTANDARD COMBINATION 

LESS THAN 
30.5m 

Distance between A and Bis less than 30.~ meters 
Classification A (21) + Classification B B) • 29 
Classificati.on 29 is less than classification 60 

Classification of combination• .9 (29) 
• 26 

Figure 1-58. E:cample classification of a. nonsta.ndard combination. 

• 

• 

Figure 1-7. Loca.tion of classifi,ca.tion sign on a. special purpose vekicle. 
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• 
2-55. Bridge Traffic _Control Procedures b. Traffic control measures are usually outlined 

in the traffic circulation plan and the traffic con­a. The posting of permanent standard bridge 
trol plan of the commander exercising territorialsigns and other signs necessary for proper and 

efficient control of traffic across a bridge is the jurisdiction over the area in which the bridge is 
responsibility of the engineers. Supplementary located. These control measures are usually made 

• signs are used when necessary to warn vehicles known to drivers by means of temporary or per­
requiring special controls while crossing. When manent route signs posted on bridge access roads. 
necessary, holding areas, turnouts for parking and Checkpoints may also be established to insure that 
unloading vehicles, and checkpoints are installed users of the bridge have complied with the traffic 
near bridges to provide the necessary control dur­

control regulations prior to entry onto the bridge.ing crossings. Figure 2-58 is an example of stand­
In addition, other control measures may be re­ard bridge signs and supplementary signs that 

may be used at bridge and other crossing sites. quired for other than normal type crossings. 
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Figure S-58. Standard bridge sig'll.8 a.nd typical supplementary Bigna. 

Section VII. BRIDGE ENGINEERING AND RECONNAISSANCE 

2-56. Bridge Reconnaissance reconnaissance depending upon the amount of 
time and qualified personnel a.vailable: hasty and 

The purpose of bridge reconnaissance is to collect deliberate. Hasty bridge reconnaissance is per­
bridge data necessary to support operational plan­ formed to acquire limited bridge information 
ning and movement. There are two types of bridge (para 2-60) necessary to dete11I1ine the ~uitability 
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of a bridge for immediate tactical use. Time and 
other limitations preclude a more complete cover­
age. If calculation of a bridge's military load clas­
sification is required, deliberate reconnaissance 
procedures (para 3-3--3-11) are undertaken in 
sufficient detail to provide dimensional data for 
structural analysis. If a bridge fails to meet the 
minimum traveled way width for the type of 
traffic flow under consideration (table 2-1) or a 
minimum overhead clearance of at least 4.3 meters 
(14 feet), it is reported as (OB) in the route clas­
sification formula (para 2-8). 

2-57. Bridge Types 

A bridge is a structure that carries a roadway or 
railway over a depression or obstacle. A bridge 
which is completely supported by its two abut­
ments (end supports) is called a single-span 
bridge; a bridge having one or more intermediate 
supports between the abutments is a multispan 
bridge. From a military standpoint, bridges may 
be divided into two main types: bridges already 
existing in an area of operations and those con­
structed for military purposes during the course 
of a specific operation. Existing bridges vary in 
size and complexity from simple wood trestle and 
stringer bridges to multispan arch or suspension 
bridges, and it is with these types of bridges that 
bridge reconnaissance is primarily concerned. Mil­
itary bridges, on the other hand, which are usually 
constructed and classified by army engineers, in­
clude floating bridges, standard prefabricated 
bridges, and field-fabricated bridges. 

2-58. Bridge Nomenclature 

In general, a bridge has two principal parts : the 
substructure (lower part) and the superstructure 
(upper part). In addition, bridge approaches and 
bypasses are important features of a bridge com­
plex and are included in bridge reconnaissance. 
Basic bridge nomenclature is shown in figure 
2-59. (For further discussion, see para 3---3-
3-11.) 

a. Substructure. The substructure consists of 
the transverse supports for the superstructure. 
These supports are either abutments or intermedi­
ate supports. The substructure takes the load di­
rectly from the superstructure and transmits it to 
the ground. 

b. Superstructure. The superstructure consists 
of the stringers, flooring, curbing, walks, hand-

FM 5-36 

rails, trusses, and other components forming that 
part of the bridge above the substructure. 

(1) Stringers. Stringers rest on and span the 
distance between the intermediate supports or 
abutments. Stringers are the main load-carrying 
members of the superstructure; they receive the 
load from the flooring and transmit it to the sub­
structure. 

(2) Flooring. The flooring system often con­
sists of two parts: decking and tread. The decking 
is laid directly over the stringers at right angles to 
the centerline of the bridge. The tread is laid par­
allel to the centerline of the bridge and between 
the curbs. 

(3) Curbs. Curbs are usually placed at both 
edges of the flooring and guide the suspension sys­
tem of crossing vehicles. Curbs determine the 
maximum axle width which the bridge will accom­
modate. Most bridges, however, allow for vehicu­
lar overhand beyond the wheels or tracks; this 
al1owance is termed horizontal clearance above the 
curbs (see fig. 3-19). 

(4) Handrails. Railings along the bridge are 
constructed to guide drivers and to serve as a 
protective measure for both vehicular and foot 
traffic. 

(5) Trusses. Some bridges incorporate 
trusses in the superstructure either above or 
below the traveled way to increase its load-carry­
ing capacity. A truss is a structural element com­
posed of a system of members joined together to 
form a series of triangles. 

c. Approaches. An approach applies generally to 
the immediate portions of the route leading to a 
bridge. Many times, approaches are constructed to 
provide access to a bridge as either a fill that rises 
to the bridge or as a cut that slopes down to the 
bridge. Approaches are often mined or booby­
trapped and, consequently, require thorough in­
vestigation during reconnaissance. 

d. Bypasses. See paragraph 2-61g. 

2-59. Typical Bridge Spans (STANAG 2253 
and SOLOG 96) 

Bridges are most effectively described by span 
type and construction material. The more common 
types of spans are shown in figure 2-60. (For fur­
ther discussion, see para 3-13.) 

a. Number symbols are assigned to represent 
types of span construction ( table 2-6). 
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THE PARTS OF A BRIDGE 

INTERMEDIATE 
SUPPORT 

ABUTMENT 

SUBSTRUCTURE (lower part) 

~----b----~ 

ABUTMENT 

a--.,..____ 

I 
I 

-~ABUTMENT 

--"-<--~--a----'---. .. 
\INTERMEDIATE 

SUPPORT 
a=APPROACH 
b=OVERALL LENGTH 
c=SPAN LENGTH, BEARING TO BEARING 
d• LENGTH, ABUTMENT TO ABUTMENT 

Figure f-59. Typical bridge nomenclature. 



Table B-8. Span Type 

Type of Span Conatructlon Number 
Symbol 

-

Truss_ _______________________________________ 1 
Girder_ _______________ _______________________ 2 
Beam_ _______________________________________ 3 
Slab_ ________________________________________ 4 
Arch (closed spandrel) _ _____ __ ____ ______ _______ 5 
Arch (open spandrel)_ ____________ ________ __ ___ 6 
Suspension___________________________________ 7 
Floating______________________________________ 8 
Swing________________________________________ 9 
Bascule__ ____________________________________ 10 
Vertical lift___________________________________ 11 
Other (to be specified by name) _________________ 12 

b. Letter symbols are assigned to present mate­
rial used in span construction (table 2--7). 

Table B-7. Constructum Material 

Material of Span Conatruetion Letter 
Symbol 

Steel or other metaL______ ______ ______ ____ __ __ _ a 
Concrete_____________________________________ k 
Reinforced concrete____________________________ ak 
Prestressed concrete___________________________ kk 
Stone or brick_________________________________ p 
Wood__ ______________________________________ h 
Other (to be specified by name)_ ________________ o 

c. Both symbols when used in combination, 
therefore, identify a particular bridge by span 
type and construction material. For example, the 
symbol "4ak" describes a slab span of reinforced 
concrete. 

2-60. Limited Bridge Information {STANAG 
2253 and SOLOG 96) .. Limited bridge information includes those ele­

ments determined by hasty reconnaissance neces­
sary for planning and conducting normal vehicu­
lar movement. These elements are serial number• 
of the bridge, geographic location, military load 
classification, overall length, width of traveled 
way, overhead clearance, and available bypasses. 
Limited bridge information is recorded on a map 
or overlay by means of bridge reconnaissance 
symbols described in paragraph 2-61 or 2-62. 

2--61. Full Bridge Symbol 
The full bridge symbol (fig. 2-61) consists of a 
divided circle. Data which make up the full bridge 
symbol are recorded as follows : 

a. The geographic location of the bridge is 
shown by a line extending from the symbol to the 
exact map location ( fig. 2-2). 
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b. A bridge serial number is assigned for ease in 
future reference. Serial numbers are not dupli­
cated within any one map sheet, overlay, or docu­
ment. Subsequent identification, therefore, re­
quires the map sheet and overlay number as well 
as the bridge serial number. The serial number is 
recorded in the lower portion of the symbol. 

c. The military load class number of the bridge 
is shown in the top portion of the circile. This num­
ber indicates the carrying capacity of the bridge; 
both classifications for single and double flow 
traffic are included. In those instances where dual 
classification for wheeled and tracked vehicles ex­
ists, both classifications are symbolically shown. 

d. The overall length of the bridge is the dis­
tance between abutments measured along the 
bridge centerline. This value is shown by the di­
mension placed to the right of the circle and is 
expressed in meters. 

e. The minimum traveled way width is the clear 
distance between curbs. This value is shown by the 
dimension placed below the symbol and is ex­
pressed in meters. For one-lane bridges, widths 
which do not meet the minimum standard for the 
bridge's load class (table 2-4) are underlined. 

f. The overhead clearance is the minimum dis­
tance between the traveled way and any obstruc­
tion above it. This value is shown by a dimension 
to the left of the circle and is expressed in meters. 
Any overhead clearance less than the minimum 
required by the bridge class number is underlined 
(table 2-5). Unlimited overhead clearance is indi­
cated by the symbol oo (infinity). 

g. Bypasses are local detours along a specified 
route which enable traffic to avoid an obstruction. 
Bypasses are classified as easy, difficult, or impos­
sible. Each type of bypass is represented symboli­
cally on the line extending from the bridge symbol 
to the map location (fig. 2-61) and defined as fol­
lows: 

(1) Bypass easy. The obstacle can be crossed 
within the immediate vicinity of the bridge by a 
U.S. 2½-ton, 6 x 6, truck (or NATO equivalent) 
without work to improve the bypass. 

(2) Bypass difficult. The obstacle can be 
crossed within the immediate vicinity of the 
bridge but some work will be necessary to prepare 
the bypass. 

(3) Bypass impossible. The obstacle can only 
be crossed by one of the following methods : 

(a) Repair of existing bridge. 
(b) Construction of a new bridge. 
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Figure f-60. Typical bridge apa:na. 

(c) Bridge detour. An alternative route 
which crosses the obstacle at some distance from 
the bridge site. It will normally follow existing 
roads. 

(4) Bypass limitations. Bypasses which are 
limited to specific vehicle type such as to those 

capable of swimming or deep water fording are 
accordingly noted on the reconnaissance report. 

h. A question mark ( ?) is used to indicate infor­
mation which is unknown or undetermined and is 
included as part of the bridge reconnaissance sym-
bol. ' 
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1. This symbol represents a single flow bridge, class 30, assigned the arbitrary serial number 1, 
with an overall length of 14m, traveled way width of 4m, unlimited overhead clearance, and easy bypass 
conditions. 

2. This symbol represents a class 40 double flow and class 50 single flow bridge assigned the 
arbitrary serial number 2 with an overall length of 25 meters, traveled way width of 7.5 meters, over­
head clearance 4 meters, and difficult bypass conditions. The overhead clearance of 4 meters is less 
than the 4.25m specified by STANAG 2021, and the dimension is, therefore, underlined. 

3. This symbol represents a single flow bridge assigned the arbitrary serial number 3 which is 
class 80 for wheeled vehicles and class 60 for tracked vehicles with overall length of 38m, traveled 
way width of 4m, overhead clearance unknown, and impossible bypass conditions. The traveled way width 
is less than that specified by STANAG 2021, and the dimension is, therefore, underlined. 

4. This symbol represents a double flow bridge assigned the arbitrary serial number 4, which is 
class 80 double flow and class 100 single flow for wheeled vehicles; class 60 double flow and class 80 
single flow for tracked vehicles with overall length 100 meters, traveled way width of 10 meters, over­
head clearance 10.5 meters, and impossible bypass conditions. 

5. This symbol represents a railway bridge easy to adapt to road vehicles, single flow, class 60, .. 40 meters overall length, unlimited overhead clearance, 4 meters traveled way width, impossible bypass 
conditions, assigned the arbitrary serial number 5. The traveled way width is underlined since it is 
below the minimum prescribed for the load class. 

6. This symbol represents a railway bridge difficult to adapt to road vehicles, class 60 single 
flow and class 45 double flow, 60 meters overall length, 5 meters overhead clearance, 8 meters traveled 
way width, impossible bypass conditions, assigned the arbitrary serial number 6. 

Figure B-61. E:eamples of the full bridge symbol. 

i. Railway bridges which could in an emergency the letters "RL'', and a straight line indicating the 
be used by road vehicles are indicated as follows: bridge location. 

(1) Use easy. The work necessary to adopt (2) Use difficult. The work necessary to adopt 
the bridge for use by road vehicles would take less the bridge for use by road vehicles would take 
than four hours for 35 men with appropriate more than four hours for 35 men with appropriate 
equipment. The full bridge symbol, surmounted by equipment, but woul~ take less time than building 
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a military bridge at this point. As in (1) above, clearance ( or both) is less than the minimum re­
but with a jagged line indicating the bridge loca­ quired for the class of the bridge. 
tion. 

2-63. Format for Electrically Transmitting 
2-62. Abbreviated Bridge Symbol Bridge Information {STANAG 2096, 

SEASTAG 2096 and SOLOG 107) If the scale of the map or size of the document is 
too small to accommodate the full bridge symbol, To provide standardization in reporting bridge re­
an abbreviated symbol may be used (fig. 2-62). connaissance data by electrical means the foI'J1).at 
This necessitates an accompanying inclosure to shown in figure 2-63 has been devised. Although 
the route reconnaissance overlay; the bridge re­ primarily designed for electrical transmissions in 
port format (para 2-63) or DA Form 1249 is suit­ conjunction with standard message forms (DD 
able for this purpose. The abbreviated symbol Form 173 and DA Form. 11-170), the format, 
consists of a circle divided by a horizontal line. which is reproduced locally, may also be used to 
Data which make up the abbreviated symbol are supplement route reconnaissance overlays espe­
recorded as follows: cially when the abbreviated bridge symbol is em­

ployed. The originator reports only those parts of a. The location and serial number for the abbre­ the format which are applicable or for which in­
viated bridge symbol is indicated in the same man­ formation is available. Each item of the report,
ner as for the full bridge symbol (para 2-61a and however, must be accompanied by the appropriate
b). letter designation from the format to establish the 

b. The military load class for single ff,ow traffic correct category or information. Messages are 
only is represented in abbreviated bridge symbols, preceded by the term, BRIGREP, or identifying 

codeword.and this is shown in the upper portion of the cir­
cle. Where there are separate single flow classifi­

2-64. Reconnaissance of Bridge Sitescations for tracked and wheeled -vehicles, the 
lower one is shown. The load class number is un­ a. .Reconnaissance personnel other than engi­
derlined if either the roadway width or overhead neers may often be required to assist in selecting 

1. This symbol represents a single flow bridge, class 30, assigned the serial number 1 with 
easy bypass conditions. 

2. Thie symbol represents a single flow, class 80 bridge, assigned the serial number 4, with 
easy bypass conditions. The underlined class number indicates that minimum requirements are not 
met by roadway width or overhead clearance or both. 

Figure B-111!. Ezamples of the abbreviated bridge Bt1mboL 
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BRIGREP 

• 

• 

Ezplanatlon Letter 
d..tsnatlon 

(1)• i(l) 11 <•>• (,)• 

Map aheet(•>--------------------------------
Date and time information was collected________ 
Location ( UTM grid coordinate■ >--------------
Type of bridge (Ule_symbols explained in para. 

1-68). 
claaaification ______________________ 

Single flow 
Double fl.ow clauidcation____ -----------
Phy1ical condition of bridge___ ---------Minimum width of traveled way ________________ 

clearance ___________________________ 
Overhead 

Bypauea ----------------------------
Other aigniftcant information_ _________________ 

ALPHA 
BRAVO 
CHARLIE 
DELTA 

ECHO 
FOXTROT 
GOLF 
HOTEL 
INDIA 
JULIET 
KILO 

Nou.. •• Flm bridp In report; report by aerial nnmber If aalsned. 
"· Additional brldaee In report. 

Figure !-$8. Bridge report format. 

sites for military bridging. General reconnais­
sance considerations in selecting bridge sites are 
as follows: 

(1) Access routes. 
(a) The bridge site should be located to 

take maximum advantage of the existing road net 
on both sides of the site. 

(b) The reconnaissance should include the 
location of concealed areas which are accessible to 
the main road net to be used as holding areas for 
vehicles waiting their turn to cross the bridge. 

(2) Approach roads. 
(a) Reconnaissance should consider the 

construction required for bridge approaches at 
each site. Often, the time required to construct 
approaches is the controlling factor in the selec­
tion of a bridge site. Approaches should be 
straight and without excessive grade. 

(b) A turnaround near the bridge site is 
needed for moving trucks and semitrailers during 
the construction phase. 

(3) Width of stream. The width of the 
stream must be determined accurately enough to 
establish the amount of materials and equipment 
needed. 

(4) Banks. 
(a) The character and shape of the banks 

should be analyzed in sufficient detail to establish 
the type of abutment.s required. 

(b) Banks should be firm and should not be 
so high or so steep as to require excessive grading 
for the approach. Straight stretches of the stream 

should be selected whenever possible because the 
banks will be subject to less scour. 

(5) Flow characteristics. The velocity of the 
stream and data on the rise and fall of the water 
should be determined. A good bridge site is one 
where the current is steady, parallel to the bank, 
and slow to moderate (less than 1.5 meters per 
second). 

(6) River bottom. The character of the river 
bottom should be noted so the type of support and 
footings can be determined. 

(7) Profile. In order to determine the heights 
of bridge supports, an accurate cross section of 
the defile should bei made. • 

(8) Local materu:ils. The reconnaissance 
should locate the nearest source of materials that 
can be used in construction. Sources include stand­
ing timber, nearby demolished buildings or 
bridges, and sources of sand and· gravel for bridge 
approaches. 

b. The armored vehicle launched bridge 
(AVLB) is a bridge with a military load classifi­
cation of 60 which is designed to be transported, 
launched, and retrieved by a modified turretless 
tank chassis (fig. 2-64). The AVLB is used to 
cross short gaps (18 meters or less) in a minimum 
of time and with a minimum exposure of bridging 
personnel to enemy fire. The gaps to be crossed 
may consist of antitank ditches, road craters, 
streams, demolished bridge spans, railroad cuts, 
and similar obstacles frequently found in the com­
bat zone. The bridge can be launched and .re-
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Figure !--64. Armored vehicle l.a.unched bri.dge. 

covered on uphill grades of 28 percent, downhill 
grades of 19 percent, and transverse grades of 11 
percent. In all cases the bank conditions must sup­
port the l,aunching vehicle and provide sufficient 
bearing to allow the bridge to support its rated 
load after launching (TM 6-216). 

2-65. Drainage Considerations 

Drainage is an important aspect of route recon­
naissance. The entire serviceability of a route de­
pends on the adequacy of the drainage system 
(TM 6-330). The washout of a single culvert may 
result in a tr~ffic obstruction or close a route at a 
critical time. The development of a soft spot may 
lead to rutting, displacement, and eventual closing 
of a route for repairs. In addition, drainage sys­
tems are vulnerable to demolition by enemy 
forces. It is, therefore, incumbent on all recon­
naissance personnel to inspect the drainage sys­
tem, to report structures in need of repair and 
debris which may clog the system, and to check 

likely sites for prepared demolition or acts of sab­
otage. The more common components of drainage 
systems are--

a. Open Channels. Open channels or ditches 
provide the simplest as well as the most com­
mon method of handling surface water. Gut­
ters or combination curbs and gutters are used to 
collect and control surface runoff where open 
ditches would be impractical. Deep or wide ditches . 
bordering routes are definite traffic hazards. These 
ditches may reduce the width of the traveled way 
and require posting with caution signs. 

b. Embankments. Dikes, berms, or intercepting 
embankments are used along shoulders of high 
fills or along the tops of cut slopes to collect runoff. 
Such runoff may be directed into ditches or natu­
ral drainage courses to prevent the erosion of 
unstable slopes. 

c. Culverts (fig. 2-65). Culverts are used under 
roads and air landing facilities to carry water that 

2-70 



FM 5-36 

Figure 2-85. Causeway with culverts. 

cannot be diverted to natural drainage channels d. Dips. Dips are portions of a route, normally 
by other means. Culverts are relatively short and paved, which may be used as fords for crossing 
conform generally to the grade and alinement of shallow arroyos or washes in semiarid regions 
the open ditch, stream, or natural drainage course subject to flash floods and in other locations where 
at the inlet and outlet ends. Culverts are particu­ the construction of a bridge is impractical or too 
larly good demolition. targets. expensive. 
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CHAPTER 3 

DELIBERATE BRIDGE AND ROAD RECONNAISSANCE.. 
Section 

3-1. Deliberate Bridge and Road Reconnais-
sance 

With the exception of bridges and roads, sufficient 
information for the conduct of deliberate route re­
connaissance is prescribed in chapter 2. In this 
chapter, deliberate reconnaissance procedures for 
bridges and roads are discussed separately be­
cause of their technical nature and to facilitate 
instruction of those personnel, primarily engi­
neers, who bear staff responsibility for the techni­
cal classification of existing routes. Section II is 
devoted to deliberate bridge reconnaissance, sec­
tion V to deliberate road reconnaissance, and sec­
tion VI to engineer reconnaissance. 

Section II. DELIBERATE 

3-3. General 

The purpose of bridge reconnaissance is to collect 
bridge data necessary to support operational plan­
ning and movement. There are two methods of 
bridge reconnaissance : 

a. Hasty Bridge Reconnaissance. Hasty recon­
naissance is performed to acquire limited bridge 
information necessary to determine the suitability 
of a bridge for immediate tactical use. This type 
of reconnaissance is discussed in paragraphs 2-56 
through 2-65. 

b. Deliberate Bridge Reconnaissance. Deliberate 
reconnaissance, on the other hand, is conducted 
when sufficient time and qualified personnel are 
available to consider all aspects of a bridge re­
quired for thorough structural analysis. This anal­
ysis may be for the purpose of repairs, demolition, 
or military load classification. 

3-4. Elements of Bridge Information (STANAG 
2253 and SOLOG 96) 

Bridge information is presented symbolically on 
overpr inted maps or overlays, in bridge report 
format, in bridge reconnaissance report format, or 

I. GENERAL 

3-2. Computation of M ilitary Load Classifica-
tions 

To a great extent, route classification is based on 
the military load classification system. Existing 
bridges in a theater of operations as well as enemy 
and civilian nonstandard vehicles requisitioned 
for military use may often require the computa­
tion of their respective classifications. To meet 
this likelihood, section III (Bridge Military Load 
Classification) and section IV (Vehicle Military 
Load Classification) are introduced following de­
liberate bridge reconnaissance to which the classi­
fication system is closely related. 

BRIDGE RECONNAISSANCE 

in some combination of these. Not every element is 
necessarily investigated in every reconnaissance. 
The elements to be reported are dictated by the 
nature of the reconnaissance mission. For exam­
ple, a reconnaissance performed for bridge demo­
lition may disregard elements such as load class 
and overhead clearance. 

a. Maps or Overlays. The following elements of 
bridge information are given in the form .of a full 
bridge symbol on overprinted maps or overlays 
(para 2-61 and 2-62) : 

(1) Serial number of bridge. 
(2) Location. 
(3) Military load class. 
(4) Overall length. 
(5) Roadway width. 
(6) Overhead clearance. 
(7) Bypass possibilities. 

b. Bridge Reconnaissance Re1>0rt. Elements of 
bridge information required in addition to the 
above are given in the bridge reconnaissance re­
port. Where the abbreviated bridge symbol has 
been used the reconnaissance report includes those 
elements omitted from the above list. 
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3-5. Bridge Reconnaissance Report Form 

DA Form 1249 (Bridge Reconnaissance Report) 
supplements the route reconnaissance overlay. The 
instructions for making the reconnaissance guide 
the reconnaissance party in the amount of detail 
required. Short forms or bridge information ta­
bles may be designed and produced by the unit 
making the reconnaissance when DA forms are 
not available. Elements of bridge information are 
recorded, as required, in the columns of the Bridge 
Reconnaissance Report (fig. 3-1) as follows (all 
dimensions are in met.ers) : 

a. Column 1. The assigned serial number of the 
bridge is ent.ered. This number corresponds to the 
serial number used in the bridge symbol of the 
route reconnaissance overlay. 

b. Column 2. Bridge location is reported by 
means of UTM grid coordinatesa 

c. Column 9. Horizontal clearance is the clear 
distance between the inside edges of the bridge 
structure measured at a height of 30 centimeters 
(12 inches) above the surface of the traveled way 
and upwards. Any horizontal clearance less than 
the minimum required for the roadway width of 
the bridge as shown in table 2--4 is underlined. 
Unlimited horizontal clearance is indicat.ed by the 
symbol for infinity ( oo). 

d. Column 4. Underbridge clearance is the mini­
mum clear distance between the underside of the 
bridge and the surface of the ground or water at 
mean level. Mean water level can be det.ermined 
from gaging station records, observation of high 
and low water marks, or information gained from 
local inhabitants. 

e. Column 5. The number of identical spans 
(spans of the same type, material of construction, 
length, and condition) is list.ed in this column. 
Where only one span is described the number need 
not be given. Spans are listed in sequence starting 
from the west. In those cases where the orienta­
tion of the bridge is due north and south, or so 
close to north and south as to create uncertainty 
as to which is the most westerly span, the abbrevi­
ation for north (N) is inserted in column 5 pre­
ceding the number of spans; and the spans are 
listed in sequence starting from the north. 

f. Column 6. The type of span construction is 
recorded by applicable number symbol (table 
2-6). 

g. Column 7. The construction material of each 
span is recorded by letter symbol (table 2-7). 

h. Column 8. Span length is recorded. This is 
the center-to-center distance between bearings. 
Hence, the sum of the span lengths may not equal 
the overall length. The following special informa­
tion is also recorded : 

(1) Spans which are not usable because of 
damage or destruction are indicated by the symbol 
# placed after the dimension of ~he span length. 

(2) Spans which are over water are indicated 
by placing the letter "W" after the dimension of • 
the span length. 

i. Additional Information. When the abbrevi­
ated bridge symbol is used, or when the recon­
naissance mission requires it, columns are added 
to give the following elements of bridge informa­
tion (fig. 3-2) : 

(1) Military load class. 

(2) Overall length. 

(3) Roadway width. 

(4) Overhead clearance. 

(5) Bypass possibilities. Specify "easy", "dif­
ficult", or "impossible" (para 2-61). 

(6) Remarks. Include in this column any fur­
ther important details of the bridge, such as dam­
age, preparation for demolition, effort to repair, 
and elaboration of information given under other 
column headings. 

j. Railway Bridges. Details of railway bridges 
may be included in the reconnaissance report 
form. The letters "RL'' are added after the serial 
number in column 1. Details of the work required 
to convert the bridge to use by road vehicles are 
listed under "Remarks". • 

k. Unknown Information. Any item of informa­
tion which is unknown or undetermined is repre­
sented by a question mark ( ?) in the appropriate 
column of the report. 

~- Bridge Sketches 

Sketches on the back of DA Form 1249 depict as 
much information as necessary (fig. 3-3). Mini­
mum required detail is as follows : 

a. A side elevation which shows the general f ea­
tures of the bridge including the number of spans, 
piers, and abutments and their type and material 
of construction. Critical dimensions such as span 
length, height above stream bed, water level, and 
panel length are also n9ted. A cross section of the 
obstacle ( e.g., stream or gorge) may be also in­
cluded in the sketch. 
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b. The critical span (the span with the least 
load-carrying capacity) which is sketched in cross 
section shows sufficient details of construction 
upon which to base computation of the military 
load classification and to ascertain maintenance, 
reinforcement, and demolition requirements. Such 
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Figure 8-3. E za,mple bridge sketch on back of recon1UJiaaa,nce report form. 

items as width of span, type and materials of con­
struction, and structural design are included. Ta:. 
hies 3-1 and 3-2 outline the required dimension 
measurements for each of the seven basic types of 
spans. 

c. Cross sections of critical members which ~re 
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Table 8- 1. General Dimenrion Data Required for Each, of tke Seven Basic Typel of Bridge, 

Buie type of bridge 
Number 
on figure Dimenaion data Simple 

atrlnrer Slab T-beam Trum Girder Arch Suapen.alon
(flr. 8-28) (Ar. s-21) (flr. 8-21) (Ar. 8-81) (Ar. S-89) (61. ~ > (ftr. s- 51) 

Overall length _____________________________ _1 X X X X X X X 

2 Number of spans_ __________________________ x x x X X X X " 
2 Length of spans_ ___________________________ x x x X X X X 

Panel length _________________________________________________________ _
2a XX ------------------
3 Height above streambecL __ __________________ X X X X X X X • 
3a Height above estimated normal water leveL ___ X X X X X X X 

4 Traveled way width _________________________ X X X X X X X 
Overhead clearance ___________________________________________________ _ 

X5 X ------------------
6 Horizontal clearance _______________________ _ X X X X X X X 

Nota 
1. The fteun,e referred to are outline drawinp of the buic type of bridges. 
ll. The letter "11." indicatee that the dimen.alon la required. 

sketched in sufficient detail to provide a basis for 
calculating the strength of individual members. 

d. The site plan sketch which shows the location 
of the brjdge; the alinement of the bridge relative 
to approaches; the gap or obstacle spanned; the 
location of unusual features such as damage or 
obstructions: the classification, dimensions, and 
gradient of approaches; the direction of flow of 
the stream; and sufficient topographical detail of 
the barrier to indicate possible fording sites. 

3-7. Bridge Photographs 

DA Form 1249 is accompanied by up-to-date pho­
tographs if possible. Both ground and aerial pho­
tographs are desirable. The minimum photo­
graphic coverage includes a side view, a view from 
the traveled way of the bridge, and a view from 
underneath the flooring. 

3-8. Additional Bridge Information 

Items of bridge information which may be col­
lected and recorded when practicable or required 
are--

a. Approac1,,es to include limiting factors, mini­
mum traveled way width, surface material, and 
obstructions. 

b. Nature of crossing or obstacle to include 
naming the geographical feature over which the 
bridge spans and reporting its width and depth. If 
the crossing is over a water obstacle, additional 
information includes current condition; width and 
depth at mean water level; tidal conditions; flood 

susceptibility; proximity of dams, locks, etc.; na­
ture and slope of banks; and type of stream bot­
tom. 

c. Abutments to include foundation conditions, 
type and material of construction, and bearing 
areas (para 3-9). 

d. Intermediate supports to include foundation 
conditions, type and material of construction, 
bearing areas, height above ground or mean water 
level, horizontal clearance between supports at 
ground or mean water level, special design f ea­
tures such as ice breakers, and critical dimensions 
required for demolition or strength calculations 
(para 8-10). 

e. Bridge structure to include a detailed descrip­
tion of the type and material of construction to • 
include wearing surface, deck or flooring, and sup­
porting members (para 8-11). Also included are 
capacity dimensions where applicable (table 8-2), 
engines and machinery for swing, lift, bascule, 
and retractile bridges; supply, utility, or commu­
nication lines supported by the bridge; date of 
construction; and critical dimensions for demoli­
tion and calculation of the military load class . 

•
f. Repair information to include a description of 

the nature of repair or the reinforcement needed; 
an estimate of time, labor, and material required; 
availability of construction material nearby; and 
results to be expected from repairs or reinforce­
ment (TM 5-312). Extensive repair information 
is generally attached to the Bridge Reconnais­
sance Report using DA Form 1711-R (see para-
3-33). 

3-6 
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Table 8-!. Capaeity Dimension Data Required for Each, of tke Sevn,, 
Basic Types of Span 

Buie types of bridge 
Letter 
deeig- Capacity • dimension data Suapen-
nation Simple atringera Slab T-beam TMJSB Girder Arch Bi.on 

(fi1. 8-28) (fig. (fig. (fig. (fig. (111. (111. 
8-21) 8-21) 8-81) 8-39) 8-42) 8-61) 

a Thickness of wearing surface ______ _ X X X X X X X 

b Thickness of flooring, deck, or X X X X X X X
• depth of fill at crown. 

Timber Steel 

Rec-
tan1. L01. I-beam Channel Rall 

C Distance, c-to-c, between T-beams, X X X X X X X X X X 

stringers, or floor beams. 

d Number of T-beams or stringers____ X X X X X X X X X 

e Depth of each T-beam or stringer___ X (b) X X X X X X X 

f Width of each T-beam or stringer___ X (•) (•) (•) X X X X 

g Thickness of web of I-beams, WF- X X X X X X 

beams, channels, or rails. 

Number of each size of cable__ ___________________________________________________________________________ x 

Thickness of arch ring__ __________________________________________________________________________ x 

k Rise of arch____ _____________________ ___ _________ ___ ______ __ ______ __ ____________________________ _ x 

Diameter of each size of cable__ ____________________________________________ ______________________________ x 

m Depth of plate girder______________________________________________________________________ x 

n Width of flange plates_____________________________________________________________________ x 

o Thickness of flange plates____________________________________________________ ______________ x.. 
p Number of flange plates_ _____________ __ ___________________ __ ______________________________ x 

q Depth of flange angle_ _____________________________________________________________ ____ ___ x 

r Width of flange angle_ ___________________________________ ___________ ______ ________________ x 

s Thickness of flange angle_ _________________________________________________________________ x 

t Depth of web plate__ __________________________________________________________________ ___ x 

u Thickness of web plate__ ______________________________ ___ _____ ____________________________ x 

v Average thickness of flange_ _____________________ x 

Not.. x indicatea required dimeDBiona. 
• Capacity is computed by the l18e of formulu and data outlined in the bridle clauification card or SOLOG 106. 
b Diameter. 
• Width of flange. 
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g. Demolition information to ·include a descrip­
tion of the demolition procedures planned and the 
expected effect; a description of any prior prepa­
ration; and an estimate of time, labor, and mate­
rial required to execute the demolition (FM 5-25). 

h. Alternate crossing sites to include data con­
cerning the approaches ; the type of crossing ( e.g., 
ferry, ford, or floating bridge); and an estimate of 
the time, labor, and materials needed to construct 
alternate crossings. 

3-9. Bridge Abutments 

Bridge abutments are the ground supports at the 
shore end of a bridge. They may be constructed of 
concrete, masonry, or earth with a wooden .end 
wall and abutment sill. Typical abutments are--

a. Straight abutment (fig. 3-4). 

Figure 8-4. Typical straight abutment. 

b. T-type abutment (fig. 3-5). 

Figure 8-5. Typical T-type abutment. 

c. U-type abutment (fig. 3-6). 

Figure 8-6. Typical U-type abutment. 

d. Wing-type abutment (fig. 3-7). 

• 

Figure 8-7. Typical wing-type abutment. 

e. Earth abutment with timber abutment sill 
and end wall (fig. 3--8). 

•f. Pier abutment (fig. 3-9). 

g. Box abutment (fig. 3-10). 

3-10. Bridge Intermediate Supports 

Intermediate supports for bridges are ground sup­
ports between abutments. They may be log pile 
bents (fig. 3-11), timber trestle bents (fig. 3-12), 
timber pile piers (fig. 3-13), crib piers (fig. 3-14), 
masonry piers (fig. 3-15), prefabricated steel 
trestle piers (fig. 3-16), open type concrete piers 
(fig. 3-17), or solid concrete piers (fig. 3-18). 

3--8 
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ENO WALL 

Figure 9-8. Typical earth abutment, with timber 
abutment Bill and end waU. 

Pl ER ABUTMENT 

Figure 9-9. Typical pier abutment. 

TRANSVERSE 
BRACING 

'( 

BOX ABUTMENT (~ 
Figure 9-10. Typical bo:r; abutment. Figure 9-11. Pile bent . 

.. 
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Figure 8-11. T" b FOOTINGS 
im er trestle bent. 
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Figure 8-13. Timber pile pier. 
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Figure 8-14. Typical crib pwr. 
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Figuf'e 3-15. Typica l maaon,"ll JMf', 

... 

3-11 . Bridge Spans 

a. General. Bridge spans may be divided into 
two general types-fixed bridges and movable 
bridges.

• (1) Fixed bridge spans (fig. 2-60) are fur­
ther divided according to structural design. These 
designs, which are discussed in more detail in b 
through k below, are cantilever, slab, beam (simple 
or continuous), truss, girder, arch, suspension, 
andponton. 

(2) Movable bridges are discussed in i below. 

(3) Principal bridge span dimensional data 
are illustrated in figure 3-19, and required dimen­
sional measurements are given in table 3-1. 

(4) Required dimensional data for determin­
ing the capacity of individual bridge members are 
illustrated in table 3-2. 

b. Cantilever Bridges. A cantilever bridge is one 
in which two self-supporting beams or trusses 
project from piers toward each other with no in-

termediate support. These beams are either 
joined directly or connected by a suspended span 
(fig. 3-20) . 

c. SI.ab Bridges. 
(1) Slab bridges are short span bridges con­

sisting primarily of a reinforced concrete slab rest­
ing directly on the abutments or intermediate sup­
ports. A wearing surface of bituminous material, 
gravel, or wooden planks is usually laid over the 
concrete, but sometimes the upper side of the slab 
serves also as the wearing surface. Care should be 
taken not to mistake hollow girder bridges for 
slab bridges. The distinguishing features of hol­
low girded bridges are long spans and relatively 
deep sections. Very few slab bridges span more 
than 9 meters and very few hollow girder bridges 
span less than 15 meters. 

(2) A standard dimension data guide for con­
crete bridges is shown in figure 3-21. A typical 
concrete slab bridge is illustrated in figure 3-22. 

d. Beam Bridges: 
(1) The majority of all bridges with short 

spans are simple stringer bridges. Stringers are 
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Figure 8-16 Typ • a,l 1- L •• 1C pre ...,nca,ted ateel trestle pwr. 

I 

F' •igure 8-17. Typical open type concrete pier. 
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Figure 8-18. Typical solid concrete pier, 
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MAX OVERHEAD 
CLEARANCE MIN 

OVERHEAD 
CLEARANCEHORIZONTAL I 

CLEARANCE--r-

1 _ WIDTH OF 
rniAVELED WAY 
I 

0 

, 

MEASURING WIDTH OF ROADWAY AND CLEARANCES 

•DIMENSION 3 - HEIGHT ABOVE STREAM BED (GROUND) 

DIMENSION 3a-HEIGHT ABOVE NORMAL WATER LEVEL 

MEASURING HEIGHT ABOVE STREAM BED ANO NORMAL 
.WATER LEVEL . 

Figure 8-19. Principal bridge span dimensional data. 
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CANTILEVER II.I If 

~.: ~ulo 

SUSPEN~ED SPAN 

Figure 8-!0. Typical cantilever bridge. 
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SECTION A-A 

Figure 8-21. Smndard dimension da,t,a, guide for 
concrete bridges. 

CONCRETE 
SLAB 
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Figuf'e 6-H. Typica.l co'IICl"ete slab bridge. 

generally constructed of steel, concrete, or wood. 
A standard dimension data guide for simple 
stringer bridges is illustrated in figure 3-23. The 
most common types of stringers are as follows : 

(a), Wooden stringers. 
1 Rectangular timber (fig. 3-24). 
2 Log (fig. 3-25). 

( b) Steel stringers. 
1 I-beam (figs. 3-26 and 3-27). 
2 Wide flange (WF) beam. 
3 Channel. 
4 Rail. 
5 Plate girder. 

(2) Beam bridges may also be constructed of 
reinforced concrete in the form of slabs resting on 
a series of rectangular beams. Beams and slabs 
are poured integrally. The beams may be rein­
forced with standard rods, steel T-beams, I-beams, 
or channels. The wearing surface of the traveled 
way may coIIBist of bituminous material or 
wooden planking laid on top of the concrete slab. 
A standard dimension data guide for concrete 
bridges is illustrated in figure 3-21. Typical single 
span and multispan concrete bridges are illus­
trated in figures 3-28, 3-29, and 3-30. 

e. Truss Bridges. 

(1) Truss span bridges are used for spans 
which are too long for simple stringer or girder 
bridges. The truss is a compound beam in which 

the components are arranged to form one or more 
triangles in the same plane. It supports the trav­
eled way and transmits the load to the abutments 
and intermediate supports. Trusses are usually 
constructed of steel although wood truss bridges 
are found in or near areas where timber is abun­
dant. 

(2) A standard dimension data guide for 
truss bridges is illustrated in figure 3--31. 

(3) The position of the traveled way deter­
minesithe truss type (fig. 3-32). 

(a) Deck trusB. The traveled way is located 
above or on the top chord. 

(b) Through truss. The traveled way is sit­
uated near the bottom chord, and overhead brac­
ing (crosswise) is frequently provided. 

(c) Pcmy (haJ,f-through) truss. The trav­
eled way is located close to the top chord, and no 
overhead bracing (crosswise) is provided. 

(4) Common types of bridge trusses are illus­
trated in figure 3-33, but it is not generally re­
quire to include their names in bridge reconnais­
sance reports. 

(5) Typical truss bridges are illustrated as 
follows: 

(a) Typical steel deck truss bridge (fig. 
3-34). 

(b) Typical•timber truss bridge (fig. 3-35). 
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Figure 8-28. Sta:ndard dimension data guide for 
Bimple stringer bridges. 
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Figure 1-14. Simple stringer bridge with rectangular timber atringers. 
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Figure 8-15. Simple stringer bridge with log stringer,. . 

.. 

• 

Figure 8-16. Simple ,tringer bridge with steel 
I-beam 1tri"4er1 a,nd timber ff,ooring. 
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Figure 8-t'l, Simple •tringer bridge with •teel I-beam •tringer, and concrete slab ff,-Ooring. 

I 

Figure /1-18. Typical single span concrete bridge. 
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Figure 8-19. Typical concrete bridge . 

• 

Figure 8-80. Typical multiapan concrete T-beam bridge. 
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Figure 8--81. Standard dimension data. guide for steel tnu,s bridges. 

DECK TYPE 

• 

THROUGH TYPE 

HALF-THROUGH OR PONY TYPE 

Figure 8--81. Classification of truss types of position of tra.veled wa.y. 
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Figure 8-38. Common types of bridge trusses. 
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Figure 8-84. Typical steel deck tnus bridge. 

• 
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Figure 6--85. Typical timber truss bridge. 

(c) Typical steel through truss bridge 
(Warren type) (:fig. 3-36). 

(d) Steel pony truss span (:figs. 3-37 and 
3-38). 

f. Girder Bridges. 

(1) Girder span bridges are composed of gir­
ders and a floor system. The girder is a compound 
steel beam, formed from plates, shapes (such as 
angles, channels, and Z-sections), lattice work, 
bars, and other elements which transmit the trav­
eled way loads to the intermediate supports and 
abutments. The floor system is composed of string­
ers, floor beams, flooring, and a traveled way. Nor­
mally, girder spans are constructed of steel, but 
occasionally they are made of prestressed con­
crete. 

(2) A standard dimension data guide for 
plate girder spans is illustrated in :figure 3-39. 

(3) Identification of girder bridges is difji,­
cult. They may be mistaken for truss bridges or 
simple stringer bridges. Therefore, it is important 
to make close inspection of girder bridges and to 
identify their component parts accurately when 
capacity calculations are involved. The common 
types of plate girders are single plate or box type 
girders. The bridges constructed of these girders 
are deck plate girder bridges or through plate gir­
der bridges. 

(a) Deck plate girder span. The deck plate 
girder span is the most common type. The traveled 
way is usually located above the top flange plate of 
the girder. A typi~l multispan deck plate girder 
bridge is illustrated in :figure 3-40. 
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Figure 8-86. Typical steel through truss bridge (Warren type). 

" 

Figure 8-87. Pony truss highway bridge. 
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Figure tJ-38. Pony trus& and through truss forming combination bridge. 

.. 

PLATE GIRDER 

Figure tJ-39. Standard dimension data guide for plate girder bridges. 
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Figure 8-40, T11pical multiapan deck t11pe plate girder lwidge. 

• 

Figure 8-41, Tkrougk t11pe girdff bridge. 

(b) Through type plate girder span. If the ring), a crown, a fill and hinges, and a floor sys­
floor system is carried at or near the level of the tem. A standard dimension data guide for arch 
lower chords so that the traffic passes between or bridges is illustrated in figure 3-42. Common 
through the girder, the structure is called a types of arch construction used in bridges are il­
through type girder bridge. This type is illus­ lustrated in figure 3-43. Nomenclature of arch 
trated in figure 3-41. bridges is given in figure 3-44. 

(2) Classification of arch spans, for recon­
g. Arch Bridges. naissance report purposes, may be given as fol­

(1) Arch span bridges are constructed in lows: 
many types and variations. Basically, an arch (a) Masonry arch (solid earth-filled) and 
bridge consists of an arch (including an arch deck type (fig. 3-45). The Bridge Classification 
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Fig"'re 8-41. St.a:nda,rd dime11.8iofl. data guide for arch. bridges. 

~ - --- -
-II.I IHHHfflo ■.. ..,.,.. 

Figure 8-48. ComfflO?I. t11pe1 of a.rel,, COflBmtetion. 
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Card (para 3-16) describes in detail the require­
ments for classifying masonry arch bridges. 

( b) Concrete arch, either solid (earth­
filled) or open spandrel type, with the traveled 
way usually supported above the arch ring by a 
series of columns, posts, or small arches (figs. 
3-46 and 3-47). 

Figure 3-46, Typical aolid maaonry arch bridge. 

(c) Steel arch, either deck type with the 
traveled way resting on the top (horizontal) mem­
ber of a trussed steel arch, or through type (arch) 
with the traveled way suspended from the arched 
member (truss or beam) by a series of bars, T­
beams, or webbed (latticed) vertical members 
(figs. 3-48, 3-49, and 3-50). 
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Figure 8-48. T11pical solid concrete arch bridge. 

• 

Figure 8-47. T11pical open spandrel concrete arch bridge. 
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Figure 8-48. Parallel curve, steel rib, arch, bridge. 
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Figure 8-49. Steel tru11sed arch bridge, deck type. 

Figure 8-60. Steel arch bridge, through, t11pe. 
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Figure 8-51. Standard dimension data guide for BUBpenaion bridges. 
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Figure JJ-51. Suspension bridge with steel cable, steel reinforcing truss, steel floor 
beams, and e:eternal sway bracing. 

h. Suspension Bridges. 

(1) Suspension spans have the traveled way 
suspended by means of vertical cables or ropes 
from two or more suspension cables which pass 
over towers and are anchored at the ends. Suspen­
sion bridges are usually employed where the con­
struction of intermediate supports is impractica­
ble due to the depth of the bridge gap or where 
navigation must pass under the bridge. 

(2) A standard dimension data guide for sus­
pension bridges is illustrated in figure 3-51. Typi­
cal suspension bridges are shown in figures 3-52, 
3-53, and 3-54. 

i. Movable flridges. 

(1) Movable bridges (fig. 3-55) may be clas­
sified as follows: 

(a) Swing bridges. 

( b) Lift bridges. 
(c) Bascule bridges. 
(d) Retractile bridges. 

(2) Deliberate reconnaissance of movable 
bridges requires special engineer training. 

j. Ponton (Floating) Bridges. A ponton (float­
ing) bridge (fig. 3-55) is a temporary bridge 
which is supported by low, flat-bottomed boats or 
other floating structures. The major components 
are the floats, saddle assembly, and the superstruc­
ture which carries the traveled way. Some types 
of ponton bridges are provided with a ramp or 
trestle to facilitate the approach. Ponton bridges 
are usually replaced as soon as possible by more 
permanent structures. Although they are essen­
tially nonmovable bridges of a temporary nature, 
they may be released at one end to allow passage 
of ships. 
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Figure 8-58. Ba,iley type suspe'Mion bridge . 

• 

.. 

Figure 8-54. Steel BUBpension bridge. 
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SWNG BRIDGES 
a. trunnion 
b. counterweight .. 

BASCULE BRIDGE DOUBLE LEAF TRUNNION TYPE 
BASCULE BRIDGE 

SINGLE LEAF TRUNNION TYPE 

.. 

ROLLING LIFT TYPE 
FLOATING BRIDGE BASCULE BRIDGE 

VERTICAL LIFT BRIDGE 

Figure 8-55. ClasBifi,ca,tion of mo1Ja,ble bridges (by type of mo1Ja,ble structure) 
a,nd ponton (fioa,ting) bridge. 

Section Ill. BRIDGE MILITARY LOAD CLASSIFICATION {SOLOG 105) 

3-12. General U.S. and allied nations. The class of each bridge is 
posted to prevent overloading which may cause 

a. A mobile army must make maximum use of failure and, thereby, hamper future operations. To 
existing bridges~ but before any existing bridge classify bridges various methods are available; 
can be used to capacity, it requires classification in however, this manual limits discussion to only one 
terms of the bridge and vehicle military load clas­ pf these methods-GTA 5-7-7, Bridge Classifica­
sification system which has been adopted by the tion Card (para 3-14). 
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' 
b. In the United States, load capacities and vehi- tion. Even if several spans appear identical, actual 

cle dimension restrictions normally are regulated measurements are taken to prevent error. 
and posted by individual state and county govern­ (4) The width of the traveled way. The trav­

areas notments. Where bridges in foreign are eled way width is the measured distance between 
posted, it is sometimes possible to ascertain bridge the inside faces of the curbs. 
dimension restrictions and load capacities by con­

(5) General condition. It is essential to notesulting local civil authorities or military intelli­
the general condition of the bridge paying particu­gence agencies. In many cases, however, data are 
lar attention to evidences of damage from naturalnot available, and the bridges on a route will re­
causes (rot and rust) or combat action. Classifica­quire computation of their respective military load 
tion procedures presume that a bridge is in goodclasses. 
condition. If the bridge is in poor condition, the 

c. Bridge classification is basically the reverse class obtained from mathematical computations 
of design procedure. In designing a bridge, the requires appropriate reduction in accordance with 
desired class is established, and the required the classifier's judgment. 
quantity and size of individual bridge members 
are calculated. In classifying a bridge, however, 3-14. Bridge Classification Card 
the members are already present; their dimen­

The bridge classification card (GTA 5-7-7) pro­sions need only be recorded and strength charac­
vides a rapid means of classifying bridges. It uti­teristics considered to compute the load capacity. 
lizes a partially graphic method with several ap­
proximations to simplify procedures. The card

3-13. Classification Factors outlines procedures for determining the class of 
a. Before the class of a bridge can be deter­ simple steel and timber stringer, masonry arch, 

mined, measurements and other data which deter­ concrete T-beam, and concrete slab bridges. 
mine the class of the bridge are noted as follows : Bridge classification with this card is based on the 

(1) The number of members. Where applica­ class of the superstructure only, since this is con­
ble (stringer bridges and concrete T-beam sidered to be the controlling feature in classifica­

tion, and a balanced design in the substructure is bridges, for example), the number of members in 
assumed.each span is noted. 

(2) Size of members. Exact and complete di­ 3-15. Other Classification Methods
mensions pertinent to specific bridge members are 

The bridge classification card is based on manytaken as previously outlined in tables 3-1 and 3-2. 
assumptions in arriving at a specific military load 

(3) The span length. Span length is measured class. This method is an expedient means for rap­
from center to center of supports. The classifica­ idly estimating the military load class of simple
tion of the bridge is usually based on the weakest structure bridges under field conditions. When 
span; and if the weakest span is readily apparent, time and qualified personnel are available to pro­
no other spans need be investigated. However, if vide a more detailed analysis, or if the bridge is· of 

.. the weakest span is difficult or impossible to locate comolkat."'d desicm, more precise methods are em­
by visual observation, all spans require classifica- ployed (TM 5-312). 

Section IV. VEHICLE MILITARY LOAD CLASSIFICATION 
(STANAG 2021, SEASTAG 2021, AND SOLOG 45R) 

• 
3-16. General suiting impact on the bridge. Heavy loads common 

to military equipment, such as artillery and tanks, a. The basis of the vehicle military load classifi­ make vehicle classification an extremely important 
cation system is the effect a vehicle has on a 

factor in determining the suitability of a givenbridge while crossing. The effect is the result of a route.
combination of factors which includes the gross 
weight of the vehicle; the distribution of this b. A list of standard vehicles, their weights, and 
weight; the outside-to-outside width of tires or class is given in appendix D. Temporary classifi­
tracks; tire size and air pressure; the speed at cation under emergency conditions may be made 
which the vehicle crosses the bridge; and the re- by comparing the axle loads, gross weight, and 
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dimensions of the unclassified vehicle with those 
of a similar classified vehicle. A temporary class 
thus derived may be used; however, the using unit 
verifies as soon as possible the temporary classifi­
cation. 

3-17. Data Required for Vehicle Classification 

a. The data required for mathematical computa­
tion of a vehicle's classification are shown in fig­
ures D-1 through D-7. The following items, as 
applicable to the vehicle in question, are essential: 

(1) Weight-empty, loaded for cross-country, 
and loaded for highway. 

(2) Load on each axle--empty, loaded for 
cross-country, and loaded for highway. 

(3) Load on lunette, pintle, or fifth wheel­
empty, loaded for cross-country, and loaded for 
highway. 

(4) Tires-number per axle, size, and infla­
tion pressure. 

(5) Distance benveen axles. 
(6) Distance from nearest axle(s) to pintle, 

lunette, or fifth wheel. 

(7) Outside-to-outside width of tires or 
tracks. 

(8) Inside-to-inside width of tires or tracks. 

(9) Length of track in contact with the 
ground. 

b. Often, some of the necessary data for vehicle 
classification may be obtained from the vehicle 
weight and dimension card (STANAG 2163) 
which is displayed by vehicles during their trans­
port (fig. 3-56). 

3-18. Assignment of Classification Numbers 

a. Military vehicles are described as wheeled or 
tracked. For classification purposes, military vehi­
cles are further divided into two categories: single 

. vehicles and combination vehicles. . 
(1) A single vehicle is any military vehicle 

which has only one frame or one chassis. Exam­
ples are trucks, tanks, trailers, and gun carriages 
(fig. 2-52). 

(2) A standard combination vehicle is a mili­
tary vehicle consisting of two or more single vehi­
cles designed to be connected together and operate 
as one unit. Exmples are truck-tractors with 
semitrailers and trucks towing· trailers or gun car-

riages (fig. 2-53). A nonstandard combination is, 
for example, a single vehicle towing another vehi­
cle at a distance less than 30.6 meters (fig. 2-56). 

b. Class numbers must be assigned to all self­
propelled vehicles in military use which have a 
gross weight exceeding 3 tons and to all trailers 
which have a rated payload of 1½ tons and over 
(STANAG 2010). Trailers with a rated capacity 
of less than 11/2 tons will normally be combined 
with their towing vehicles for classification pur­ • 
poses although optional class numbers may be as­
signed. 

c. Temporary class numbers may be assigned 
under special conditions ( see para 2-53c and d). 

3-19. Mathematical Procedure for Vehicle 
Classification (STANAG, SEASTAG 2021 
and SOLOG 45R) 

The mathematical computation of a vehicle's mili­
tary load classification is beyond the capability of 
route reconnaissance teams. If a requirement to 
determine a vehicle's classification exists, recon­
naissance personnel supply higher headquarters 
with the dimensional characteristics of the vehicle 
in question (para 3-17), and request computation 
of the military load class number (see TM 5-312). 

3-20. Expedient Procedure for Determination 
of Vehicle Load Class 

It sometimes becomes necessary to classify a vehi­
cle under field conditions. If time does not permit 
an accurate mathematical computation, the follow­
ing procedures may be used to estimate a vehicle's •
load class. 

a. All Vehicles. A comparison of the unclassified 
vehicle may be made with a similar classified vehi­ ;,, 

cle (para 3-16b), or with a similar standard hypo­
thetical vehicle (fig. 3-67). 

b. Wheeled Vehicles. The hypothetical wheeled 
vehicles of the military load classification system 
represent typical military wheeled vehicles of the 
United States and allied nations. Therefore, any 
expedient rules which apply to the hypothetical 
vehicles also apply to a majority of actual military 
vehicles. The class of wheeled hypothetical vehi­
cles is approximately equal to 85 percent of the 
gross weight. The initial task, then, is to deter­
mine the vehicle's gross weight. If the air pressure 
in the tires (in pounds per square inch) is known, 
it is multiplied by the total area in square inches of 
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VEIIlCLE WEIGHT AND DIMENSION CARD 
. . . . . . . . . . . . . . . . . . . (3d language) 

State unit of measure used. 
. . . . . . . . . (3d language) 

WEIGHT 
• (3d language) 

LENGTH 
. . . . (3d language) 

BREADTH 
. . . . . (3d language) 

HEIGHT . . . . . . . . . . . . . . . 
. . . . ( 3d language) 

GROUND PRESSURE OR 
MAY.IM UM AXLE LOAD 

• • • • • • • • • (3d language) 
.. 

Figure 8-56. Vehicle weight a,nd dimension card. 

the tires in contact with the ground. This yields Caution: If the criteria shown in figure 3-57 for 
the approximate weight of the vehicle in pounds single axle load, wheel spacing, and tire size and 
which is then converted to tons. The expedient load are not met, this method cannot be used. In 

such cases, the deliberate vehicle classificationclassification for the wheeled vehicle will be 85 
procedure described in TM 5-312 is required.percent of its weight in tons. If no gage is availa­

ble for measuring tire pressure, 75 psi may be c. Tracked Vehicles. The procedure for classify­
selected as an average value. ing tracked vehicles in the field is similar to the 
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Directions for Use 

1. This card is designed to display vehicle laden weight and 
dimensions to all concerned with loading it on any means of 
transport, e.g., to an aircraft, ship, etc. 

1. (3d langua~e) ................................. 

' Z. Accurate weight and dimensions will be printed in chalk by 
the unit or depot preparing· a vehicle for movement. This 
card will then be fixed inside the windscreen on the passen­
ger's side. On tanks or other vehicles without windscreens, 
this card will be fixed on a suitable surface on the opposite 
side of the vehicle from the driver's seat, where it can easi­
ly be seen. If possible, it should be protected from inclem­
ent weather. 

Z. . . . . . . ( 3d language) ............ • . • • • • • • • • • • • • • • • • • • • 

3. This is a NATO form and whoever "chalks in" the weights 
and dimensions should use his country's normal system of 
weight and measurement. 

3. (3d language) 

Figure 8-58-Continued. 

procedure for wheeled vehicles. Two considera­ the gross weight of the vehicle. As the pressure on 
tions are applicable : (1) The classification of the soil is approximately equal to one ton per 
tracked vehicles may be taken as equal to the square foot, the expedient classification number 
,gross weight in tons. ( 2) The area of the track in for a tracked vehicle is equal to the number of 
contact with the ground may be used to determine square feet of area in contact with the ground. 

• 

• 

Figure 8-57. Standard class h:ypoth,etical vehicle 
characteristics. 

(Located in back of manual) 
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Section V. ROAD RECONNAISSANCE AND CLASSIFICAT 

3-21. General (STANAG 2253 and SOLOG 96) 

A road is the open way provided for the conven­
ient passage of vehicles. Road reconnaissance is 
conducted to determine the traffic capabilities of a 

t. particular road and to provide more detailed in­
formation than that required by the route classifi­
cation formula. Road classification is based upon.. limiting characteristics, obstructions, snow block­
age, flooding, civil and military road designation, 
turnouts, and available cover and concealment. 

3-22. Road Classification Formula 

a. Basic Formula. The road classification for­
mula is developed from symbols expressed in the 
following order: limiting characteristics, width, 
construction material, length, and obstructions if 
present. The formula describes briefly a specific 
section of road and is used in conjunction with 
road reconnaissance reports. 

(1) Limiting characteristics. The formula 
will be prefixed by the symbol, A, if there are no 
limiting characteristics, and by the symbol, B, if 
there is one or more limiting characteristics. An 
unknown or undetermined characteristic is repre­
sented by a question mark together with the f ea­
ture to which it refers; both are inclosed in brack­
ets. A listing of limiting characteristics, descrip­
tive criteria, and corresponding letter symbols are 
outlined in table 3-3. 

(2) Width. The minimum width of the trav­
eled way is expressed in meters followed by a 
slash and the combined width of the traveled way

• and the shoulders; e.g., 14/ 16 (fig. 2--1). A de­
scription of the shoulders is not reported as part 
of the formula but by a separate notation which 

.... specifies the surface of the shoulders (grass, met-

aling, et~~ condiUon ( • 
capable ot UllPfOVUlG ), w ~tioa. ancl 
critical si4' slope.,. 'to~ dual road ill wlueh 
the two tr~ WQ9 ve :wly separated by 
a fixed bar~ pavement. or turf ~. the 
width of eactl ua~ed w-, ia ftnt noted folio~ 
by the combi\WI width includiua shoulder . for U• 
ample, 7 + '1 fl&. It tho two u-a-vehd ways are 
significantly <ti.vi~ how.~. eacll ls reported a.a , 
two distinct roa, 

(3) Road sw/cfM ~ Road surfaoe ma­
terial is also expreaaed lq a le"6r IQ'Ulbol. Symbala 
to be used for thta pUl'poall ue listed la table M 
and are further 'l'elated to the X. Y. and Z ?OU• 
types of the r~te dauibtion tarmula (para 
2--6). 

(4) Length. The~ of tM road ~ 
in kilometers may 'be •-... U ~ bl bnek­
ets following the sl.U'fl.ol material not.Uoa. 

(5) Obstructi.._ Bxis~ of ~\le~ 
if present, along a r•cl la expru.,eci tu' pla.dn, the 
symbol (OB) at the Qd of the formula. Dttaila of 
obstructions affectin \he trt.ftle flow of a road -.re 
not shown in the fonaua hu\ ue reported sepa­
rately by appropria iY!llbola on accomPIJU'Ull 
maps or overlays or ~ wriiwi incloeww. Ob­
structions to be reported an as follows (aee para 
2--8 for details) : 

(a) Overhead obsuuetious (l.a U\a1l 4.B& 
meters or 14 feet). 

(b) Constricti~ tn ~ ·vehd way wid\ha. 
(c) Gradients (~ of T percent or 

greater). 
(d) Curves w.hh ra~ua ltu than 30 meters 

(100 feet). 
(6) Special co~OM. lt blockaie la rqulat, 

recurrent, and serioua ; the effects of snow block-

Ta,ble 8-8. Criteria, for Determination of Limiting Cha,ractw._ 

Limitlnc charaeteristiei, Criteria 

Sharp curves_____________ Sharp curves with radius less than 80 meters (100 feet) are alsC) Nlpor~ aa wottou...- o 
Steep gradient.a___________ Steep gradient.a, 7 percent or steeper. Such gradient.a are also ttpot~ u obat.ruoticma. .. -- I 

Poor drainage ..__________ Inadequate ditches, crown or camber, or culvert.a; culverts and ditch• block~ or o\h•rwill 4l 
in poor condition, 

Weak foundation__ _______ Unstable, loose, or easily displaced material_ _________________ __ ..•......•-- ,.,..,.
0 

.,. t 
Rough surface____________ Bumpy, rutted, or potholed to an extent likely to reduce convoy IPINI- .... ,--- ,,....... • 
Excessive camber or Falling away so sharply as to cause heavy vehicles to skid or drll toll'ard the sh..,_,_.. l 

superelevation. 

https://sl.U'fl.ol
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Table 8-4. SymbolB for Type of Surface MaterialB 

Symbol Material Route type 

k Concrete___________________________________________________________ 

kb Bituminous (asphaltic) concrete (bituminous plant mix)__________________ 

p Paving brick or stone________________________________________________ 

pb Bituminous surface on paving brick or stone_____________________________ 
rb Bitumen penetrated macadam, waterbound macadam with superficial asphalt 

or tar cover. 

r Waterbound macadam, crushed rock or coral or stabilized gravel_ _________ 

Gravel or lightly metalled surface______________________________________ 
nb Bituminous surface treatment on natural earth, stabilized soil, sand-clay or 

other select material. 

b Used when type of bituminous construction cannot be determined _________ 

n Natural earth stabilized soil, sand-clay, shell, cinders, disintegrated granite, 
or other select material. 

v Various other types not mentioned above_______________________________ 

Type (X); generally heavy duty. 

Type (X); generally heavy duty. 

Type (X) or (Y); generally heavy duty. 

Type (X) or (Y); generally heavy duty. 

Type (X) or (Y); generally medium dufy. 

Type (Y); generally light duty. 

Type (Y); generally light duty. 

Type (Y) or (Z); generally light duty. 

Type (Y) or (Z); generally light duty. 

Type (Z); generally light duty. 

Classify (X), (Y), or (Z) depending on 
the type of material used. (Indicate 
length when this symbol is used). 

age and flooding are indicated in the road classifi­
cation formula. In such cases, the symbol (T) for 
snow blockage or (W) for flooding follows the 
road classification formula (para 2-10). 

(7) Additional information. The civil and 
military designation of the road, cover and con­
cealment, possibilities of movement off the road, 
and similar information are indicated by appro­
priate symbolic notation on an accompanying 
map or overlay (fig. 2-2). 

b. Cl.assi,fication Formula Examples. Usage and 
proper sequence of presentation are illustrated in 
the following examples of the road classification 
formula: 

(1) A 5.0/ 6.2k. This formula describes a road 
with no limiting characteristics or obstructions, 
a minimum traveled way of 5.0 meters, a com­
bined width of traveled way and shoulders of 6.2 
meters, and a concrete surface. 

(2) B gs 4/5 1 (OB). This formula describes 
a road with limiting characteristics of steep gra­
dients and a rough surface; a minimum traveled 
way of 4 meters and a combined width of 5 me­
ters; gravel or lightly metalled surface; and ob­
struction (s). 

(3) B c (/?) 3.2/4.8 p (4.3 1cm) (OB) (T). 
This° formula describes a road with limiting char­
acteristics of sharp curves and unknown f ounda­
tion; a minimum traveled way of 3.2 meters and a 
combined width of 4.8 meters; paving brick or 
stone surface; 4.3 kilometers long; with obstruc­
tion ( s); and subject to snow blockage. 

~ 

(4) A 7 + 7/20 k. This formula describes a 
dual road with each traveled way 7 meters wide 
and with an overall width of 20 meters including 
shoulders. It is constructed of concrete and has no 
limiting factors. 

c. Bridge, Ford, and Ferry Information. Such 
information is not included in the formula for 
road classification. Instead, this information is ex­
pressed by means of appropriate symbols placed 
on the map or overlay report as explained in par­
agraphs 2-12 and 2-13. 

d. Slides and Drainage. Where rock slides or 
falling rock present a traffic hazard or poor drain­
age characteristics may cause seasonal obstruc­
tions, the location.s are pointed out by means of 
critical point symbols on a map or overlay and 
explanatory information is included in a legend or 
written inclosure. 

3-23. Capacity of Roads 
The load-bearing capacity of a road is its ability to 
support traffic and is expressed by a military load 
classification number. In determining the load­
bearing capacity of roads, an elementary knowl­
edge of road structure and design as outlined in 
TM 5-330 is desirable. Briefly, the component 
parts of a road generally consist of a pavement or 
surface, a base course, a subgrade, and a drainage 
system (fig. 3--58). • 

a. The surface or pavement of a road is the top 
portion of the road structure.' .It comes into direct 
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Figure 11-68. Road nomencltiture. 

contact with the wheeled or tracked load and is 
designed to resist traffic wear and to prevent sur­
face water from infiltrating into the road sub­
structure. Surfaces may consist of various materi­
als as listed in table 3-4. 

b. The base course of a road is the intermediate 
portion of a road structure which distributes the 
induced stresses from the wheeled or tracked load 
to the subgrade. Base courses are usually made 
from gravel or crushed rock. 

c. The subgrade is the foundation of a road 
structure which supports the load placed upon the 
surface of the road. Roads usually have a sub­
grade composed of locally available natural ma­
terials. 

d. The drainage of the road pertains to the sys­
tem or systems designed to remove surface water, 
intercept and dispose of runoff from adjoining 
areas, and remove detrimental ground water from 
the road surface or subsurface areas. Failure to 
eliminate water from the road structure in any 
single stretch of road area may result in the de­
terioration or failure of the road. 

3-24. Surfaces 

Surfaces of roads are either flexible or rigid (table 
3-4). 

a. Flexible road surfaces may be composed of 
natural earth; earth stabilized with oil, cement, or 
other materials; or bituminous pavement. 

b. Rigid road surfaces are usually made of port­
land cement concrete. Brick, block, and stone are 
also considered as rigid surfaces. 

3-25. Subgrades and Base Courses 

Soils, stabilized when necessary, form the sub­
grade and base course for the vast majority of 
roads. Soils are co~idered according to type, 
characteristics, and allowable foundation bearing 
pressure. Principal soil types are described in 
table 3-5, and characteristics of soils for construc­
tion purposes are outlined in table· 3-6. 

3-26. Drainage Systems 

Generally, drainage systems are more effective 
when natural drainage patterns are used and in­
corporated into the drainage facilities of the road 
system. Culverts, ditches, French drains, check 
dams, and other techniques may be used as compo­
nents of the road drainage system. 

3-27. Load-Beari~g Capacity of Roads 

a. The load-beating capacity of a road with a 
flexible surface is generally expressed as an allow-
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·- o..nption 

Road classification for tracked vehicles is nor­
mally not assigned. Other factors, such as wear 
and tear on road surfaces by track action, usually 
determine the road's capability to support tracked 
vehicles. 

b. Computation of the approximate load-bearing 
capacity of a road with flexible surface for 
wheeled vehicles is made by measuring the thick­
ness of the surface and of the base course, and 
determining the type of subgrade material. Once 
this information has been ascertained, the mili­
tary load class of the road may be estimated by 
referring to tables 3-5, 3-6, 3-7, and figure 3-59. 
The accuracy of this method is dependent upon the 
experience and judgment of those conducting the 
reconnaissance. 

(1) The California Bearing Ratio (CBR) is a 
measure of the shearing resistance of soil under 
controlled density and moisture conditions (fig. 
3-59). It is expressed as a ratio of the unit load 
required to force a piston into the soil to the unit 
load required to force the same piston the same 
depth into standard crushed stone. 

(2) An example computation of the load­
bearing capacity of a road with flexible surface is 
as follows: 

(a) By field inspection, it is determined 
that a road has an 8-inch compacted gravel base 
course and a fiexible 3-inch bituminous surface for 
a combined thickness of 11 inches. By use of the 
soil identification method explained in table 3-5, it 
is determined that the subgrade consists of clayey 
silts with low plasticity. 

( b) Clayey silts with low plasticity are 
shown in table 3-6 to be in the ML range of soil 
groupings and to have safe California Bearing 
Ratio (CBR) between 5 to 15 or an average value 
of 10. 

(c) Referring to figure 3-59 for an 11-inch 
combined thickness of flexible surface and base 
course and a subgrade CBR value of 10, the per­
missible wheel load is approximately 13,000 
pounds. 

(d) Reference to table 3-7 shows that this 
load corresponds to a military load class of about 
28. 

(e) The road is, therefore, assigned a mili­
tary load class of 28. 

(3) Since the maximum allowable single 
wheel load of all vehicle classes from 50 to 120 
inclusive is the same (20,000 -pounds), the load 
class of a road capable of supporting this single 

Gftn!el _ 

Sand ___ 

Silt -----

Clay ---

Orpnie -

A. mus of detached rock particles, generally 
waterwona, which pass a 3-inch sieve and 
are 1'etatned Clll a No. 4 sieve (0.187 inches). 

GraDular aaterial (?Omposed of rock particles 
which pus a Mo. 4 sieve (0.187 inches) and 
are t"etalned on .a No. 200 sieve (0.0029 
hldlel) . It ta difflcult to distinguish sand 
floom silt when the particles are uniformly 
9111al1. Dried and., however, difl'ers from 
silt ill that It llas no cohesion and feels 

• fflG!'e crhti,. 
A. IM, cranlllar •aterial composed of par­

ticles wllieh pass the No. 200 sieve (0.0029 
iadliel). It lat'b plasticity and has little 
~ ~ To identify: prepare a pat 
of wet aoiJ and shake it horizontally in the 
paJa of the lliand. With typical inorganic 
Ilk, the ahudag action causes water to 
come to the aarface of the sample, making 
It appear ~ and soft. Repeat tests 
with 'fU1lag waoisture contents. Squeez­
mc the ample between the fingers causes 
the wa'8r to disappear from the surface 
ad tlw sample quickly stiffens and finally 
aaeb or ermnbles. Allow sample to dry, 
ucl 1'est Its eoheaion and feel by crumbling 
with the ftDcen. Typical silt shows little 
01' no 4117 lltrength and feels only slightly 
,ritt.y in contrast to the rough grittiness 
offtne and. 

Extremely tlbe-grained material composed of 
particles wllich pass the No. 200 sieve 
(0.0029 lnc'hes). To identify: work a sam­
ple with the fingers, adding water when 
atiffness NICIQi'res. Moist sample is plastic 
ell01lllh to lie kneaded like dough. Make 
further tNt by rolling ball of kneaded 
aoil between palm of hand and a flat sur­
faee. Cla.7 can he rolled to a slender thread, 
aboat ~ 1Mb in diameter, without crum­
bliag; snt enrmbles, without forming a 
thNacl. Jleuure hardness of dry clay by 
ftbpr pressure 'l"equired to break a sample. 
It nqaiNII! woch greater force to break dry 
clay than dry ailt. Clay feels smooth in con­
trast to die slight grittiness of silt. 

Soil eGIQ~ of decayed or decaying vegeta­
tia; !!Cmletirnes mixed with fine-grained 
DUllf'•2'111 aediments, such as peat or muskeg. 
lchllltiliell by coarse and fibrous appear­
_. ·--1 odor. Odor may be intensified by 
~I• ie &- Plastic soils containing organic ma-

1...._n be rolled into soft, spongy threads. 

•d. Since each hypothetical ve­
load classification system has 

~l~ wheel load, roads may be 
load class using this relation­

·~humbers and their relationship. 
W411'&9'!'~llli! ~ ltiillds are illustrated in table 3-7. 
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Table 8-6. Soil Ch.aracteriatica Pertinen.t to Roada an.d A irfielda 

Symbol Value •• Foundation 
When Not Subject to 

Major DIY'l ■ ion ■ Letter Hatchin1 Color Name Fro1t Action 
(ll (ZI (3) (4) (51 (61 (7) 

cw a: W1ll-1radrd aravela or 1rav1l-■ and Eacellent 

11 
:o· mixture ■• little or no fine ■ 

:·. 1! 
CP .•, tr: Poorly araded 1ravel1 or aravel-■ and Good to excellent 

CRAVEL ,~. mixt11r11, lltt.h or no fine ■ 

AND 1d Good to eacellent 
I 

CRAVELLY 
I Silty 1rav1l1, 1 ravel- ■ and • ■ UtCM ~- - ------I u • mbcture1 

SOILS I ~ Cood 
I ...--COARSE 

cc Clayey 1ravel1, aravel••and-clay Cood 

CRAINED 
miature, 

SOILS 
... W.ell-1raded ■ ande or 1raveUy ■ anda, Good 

SW ... little or no fine• 

·=· 1! 

£° 
tr: Poorly 1raded •and• or 1rayeU.J Fair to 1ood 

SAND SP ■ andt, little or no fine, 

AND I d Cood 
I 

SANDY 
SM 1 -- Silty a&nde, aand- ■ ilt mixture ■ - -----•I u 0 Fair to aood 

SOILS I ';I ... 
SC 

Clayey ■and■, a&nd-clay miuure ■ Fair to 1ood 

ML lnoraantc ■ ilt ■ and very fine 1anda, Fair to poor 
l"Dck flo,u, ■ llty or clayey fine •&Ilda 

SILTS or clayey 1ilta with 11ipt pla ■ ticiay 

AND 

~ 
•CL . lnor1anic clay• of low to medium Fair to poor.. pla■ ticity, aravelly clay,, ■ andy

CLAYS I) 
clay ■, ailty clay■• lean clay ■ 

FINE LL < 50 -
OL Or1aoic 1ilt1 and oraanic ■ lit-clay• Poor 

CRAINED of low pla1tidty 

SOILS MH Inor1anic ,Uta, micaceou• or Poor 
SILTS diatomaceoua fine ,andy or 1Uty 

,one, •la ■tic ,Uta 
AND . 

CH i 
# lnor1&nic clay■ of Mah pla ■ ttcity. Poor to very p,or 

CLAYS iii fat clay-11 

LL > 50 OH i?i~~-- 01'1anic clay ■ of medium to ht1h Poor to vel'y poor
ll,i:l!i pla ■ tici t y. organic ■ ill ■ 

Pt 

~ 
. 

HIGHLY ORGANIC SOILS .. Peat and other hi1hly or1anic aoih Not •uitableC 

~ 
0 

Note ■: 

1. O>l\lDUl ), Dl•t.ion of CiM and SM 1roupa into aubdlri ■ lon ■ of d and u are for road• and airfield• onlys eubdiYiaion i ■ ,__i ■ of 
AUerNl'lllmih 

2. Colmna 7, value ■ are fol' ■ ubtrade ■ and baee coureH e:&cept for b■.•• coa.r ■ e dil'ectly under bitmninou p&Yem.ent. 
). In column I, the term 11 acellent'' ha ■ been re ■ erved for b■. ■• material ■ con ■ i ■tlnt of hip qua.lit, proce ■■ ed cru1hed ■ tone, 

,•• In co~aam 9, the ■• ,oll ■ are au■ ceptlW.e to froet. 

Value •• Ba■ e Di• Pot•nUal 
rectly under Bl- Frott 

tuminou• Pavem~nt Actio11 
(81 (9) 

Cood None to very 
■ li1ht 

Poor to (air None to very 
■ liabt 

Fair to sood Sliaht to 
medium 

---- ---- -- -
Poor Sllpt to 

m1dh11n 

Poor Sliaht to 
medtwn 

Poor None to very 
•liah< 

Poor to not None to very 
auitable 1ll1ht 

Poor 9111ht to 
hl1h ---- -- ----

Not auitable Sliabt to 
hl1h 

Not ■ uitable SliaJ>lto 
hip 

Not auitable Mediwn to 
very hl&h 

Not ■ uitable Mediwn to 
hi1h 

Not ■ uitable Mediwn to 
blah 

Not aui.tabl• Mediwn to 
hilh 

Not au.itable Mediwn 

Not auitable Nedi""' 

NOC 1uitable Slipt 

Compre11ibility 
and Dralna11 Fieold 

E:xp&n1ion Char&clerl ■tlc ■ CBR 
(IOI (Ill (IZ) 

Abno ■ t none Excellent 60-80 

Alino ■ t none Excellent ZS-60 

Very ■ Uaht Fair to poor 40-80 

- - - - _,__ -- ---~-- -
Sll1bt Poor to practi- 20-40 

cally impefflo\111 

Sll1ht Poor to pncU• Z0-40 
cally imperviou 

Abno•t none Exc~llent Z0-40 

Almo ■ t none Excellent 10-ZS 

Very ■ li1ht Fair to poor Z0-40 

----- -- -- - ---
Sli.1ht to Poor to practi- 10-'Z0 
medium cally bnpervioW1 

Sliaht to Poor to practi- 10-Z0 
mecliwn cally impervio\19 

Sli1ht to Fair t.o poor 5.15 
medium 

Mediwn Pracdcally 5•15 
hn~rvioua 

Mediwn to hi&h Poor 4•8 

Hi1h Fair to poor 4·8 

Hl1h Practil'ally 3.5 
lmpeniou, 

Hi1h Practically 3.5 
imperviou ■ 

Very hi1h Fair to poor 
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Table 8-7. Hypotheti.cal Wheeled Vehicle Clase with c. If the military load class of the road is larger 
Aaaocia.ted Mazimum Azle and Wheel Load,, than the class of the weakest bridge on a route, 
Hn>othetlcal vehlde Maximum Maximum the bridge class determines the capacity of the 

daanumber ainlde ule lllnlde wheel 
load (tona) loacf(pounda) route. 

2,500's -------___ ___ ____________________ -- - 2.5 3-28. Road Reconnaissance--------- ------- 5.5 Report Form
5,500

12__________________________ 8.0 8,000 DA Form 1248 (Road Reconnaissance Report)
18__________________________ 10.0 10,00020_____ _____________________ 11.0 provides the information required for road classi­

11,000 fication (fig. 3-60). Characteristics of a given24__________________________ 12.0 12,000so__________________________ 13.5 road may change considerably in relatively short13,500,o_ _________________________ 11.0 
17,000 distances. Therefore, any road reconnaissance re­

50_ _________________________ 20.0 20,000 port may require the use of several copies of the·so_ _________________________ 28.0 
20,000 reporting form to cover all portions of the selected 70._________________________ 25.5 20,000so_________ ____ _____________ 28.0 road. In this event each sheet is numbered at the20,000

90__________________________ 80.0 20,000 lower right hand corner foil owed by the total 
100__________________________ 32.0 20,000 number of sheets. Short forms or worksheets for
120__________________________ 36.0 20,000 rapid field work may be designed and produced by 160._________________________ 42.0 21,000 the unit making the reconnaissance when DA 

forms are not available. 

wheel load cannot be immediately determined. In 
3-29. Method of Using DA Form 1248such cases a determination of the single axle load 

which the road can carry must be known or ascer­ Any item specified by the report which is unde­
tained. termined or unknown is represented by a question 

CALIFORNIA BEARING RATIO (CB R) -PERCENT 

o,3 4 5 6 7 I 9 10 ,n 2-5 , □, 40' 50 60 70 80 
i..--

.. 
C/) 

%: "' 
0 z 
z 15 

~ GIIAV(L WITH C AY 

~ POOIILY G"AD D SAND - - WELL GIIADED -C/) / V / ..; ,, / , fAIIILY CLEAN 
I

:iii:: / / ~ SAHi -CL it. SAND•CLAY ~ ~ SAND-CLAY 
WELL GIIADIDO .LOW PLASTICITY ~ POOIILY GIIADED-,,-. / /

2~ ~ SILT CLAY I 

o CLAY' 1no1u1, PLASTICITY 

HIGH l'LA~TICITY I I I 
; ~PPROXIMATE CBR RANGES OF TYPICAL SOILS AND UNTREATED BASE MATERIAL
8 25 I I I I I I I I I t 1 1 I I I 

FigKre 8-69, Load-bearing oapacitt, of road,, with a ftezibk lltW/aee. 

i 
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l"llKYIOua KDITION 0 .. T ... POllM ■ 0■80LKTlt. ..., UM cf .... fo1111, ... FM S-36; lh• , ..._ent og•cy 11 
the Unl•d StatOI ,..,,.,. c-bat o ...,.,......t, c-ond.1248 

ROAD RICONNAISSAHCI! REPORT 

'°' (If...,._,... .......,_,.__, 
CQ/'I.MAlll1IN~ or,,CE'I(, ATTN: 

• 

•• 

.. 

N t ]Jr INF IJIV 
·• 8CALK o. 8HKKT NUlaKll 0 .. MAN 

7 

z. DATIE/TIMIE GIIOU"' 
(Ol•I••-) 

I. Wl!ATHIEII DUIIING l'IIECONNAISSANCIE (lno... ,_, -1all, II _ __, 

CLEAt - 1"EMP. 6'#0 

LAS( RAIIIIALL -A1,~1Jt. Z8MA'I , ◄ 

SECTION II • DETAILED ROAD IMFORMATIOM CWII• c&com.tancoo.,...,, -• doCotJod 1ntonno11- 9111 ._ ollowa fa• 
OPWloy o, • IM 11111•"4• chon on Ila• ,enno old• ol Udo ,_ Sludo,d oyrnbolo 'Will bo ••d.J 

ALINl!:..NT (Cbeoll - ONL'F) 

111 "LAT .IIADIKNT8 AND KA8Y CUIIYKO 

Ill aT••" OllADISNT ■ (Bn-• ., 1 In 100) 

,., 8HAIII" CUIIYK ■ (Jt...... Jooo Ula too II (JODI)) 

"'' 8TKKI" OIIADIKNT8 AND ■ HAIi" cu11v•• 

,o. 
Ill ADKQUATK OITCHK■, CllDWN/CAM■ Kll 'WITH ADKQUATK 

CULYll:llT ■ IN 0000 CD-ITIDN 

CIII INADKQUATK OITCHP, CIIDWN/CA-l:ll Oil CULYKIIT ■• 
IT ■ CULYKIIT ■ Oil DITCH-■ AIIK ■ LDC KKD 011 OTHl:ll• 
Wl ■ K IN "0011 CONDITION 

l"OUNDATION (Cltoolt •• ONLY) 

11 ■ TA ■ ILIZKO COMl"ACT MATKIIIAL 0 .. 000D QUALITY IU UN■TA ■ LK, LD08K OIi KAOILY Dl81"LACKO 
MATKIIIAL 

IURl"ACI!: DESCRIPTION (Co-,,Joto ff- Uo ..t •> 
THlt SUIIP'ACII: I ■ (Checll •• OffL'I') 

111 P'IIKK 0 .. l"OTHOLK8, ■ UMl"8, 011 IIUT8 LIKKLY TO !al ■ UMl"Y, llUTTKO 011 l"OTHOLKD TO AN KXTltNT LIKKLY 
1111:DUCK CONVOY ■ "ltll:D TO IIKDUCII: CONVOY ■ "ltKD 

121 ■ ITUMINOU ■ (,,,..lly ,,,_ •- -111\): 

Ill CllU■ HKD IIOCK 011 COllAL 

l ■I WATKll ■ OUND MACADAM 

(71 ■ llAVKL 

IOI LIOHTLY -TALLll:D 

181 NATUllAL OIi 8TA ■ ILIZKD ■ OIL. ■ ANO CLAY, 8HKLL. 
CIMDK"a• DtalNTKG..AT&D •IIANITK. OR OTH•" 
8KLKCTKO MATKlllAL 

II 01 OTHltll (De•or...) : 

SECT10N Ill• OBSTRUCT10MS (I.lot • ,,_ oo1- •.row,_,,,°"'_ o1 t110 ton'""-'...,_,_ Mllalli .,,_ ,._ ...,,,• ..,..np o1 • ...._II,.,_.,,.,_,_ I-• - ..__...,..,_ ••- "ltO'f' llNO'ftf'0) 

(.,, ONlflood ohtNotlGno, Jooo ,_ If IHI• 4.21 --• ouoll - -el•,,,,,,.,.., ........., ..... •d-.....,,.., ..,,..... 
~) Jt~- 1111 - _,.,_ _,oh U.t U,o tnllla -.oaltp, _. - ---• -•M,C,- .......,,_;__,lull..... 
(q) ..._,.,. .,....,. ,...._ 1 • 100) 
(,O C.... •- U,., too,- (JO _ _, .. rodluo),., ,,.,. 

IIEIIIAL 
NUlll81ER "'Al'ITICULAl'II

• 
01110 RIEl"l!:IIIENCIE 1'1 IE IIIAIIKS 

• a 4 

Fi11Ure 8-80. Road reconnaissance report (DA Form 1148). 

3-51 



liM 5-36 

SICTIOM IV• MILIAGI CHAIIT 

IIOUTIE ltCALIE 

l°iHJUI\ !964l'IIOM 

1T•UT D97899 l11!Ts :11 K"'UT l2'2.8€>4 
IOAO INPORIIATIOM I DISTANCI I l04D INPOIIIIATIOIII 

SI,:~ '•'J HwJ- ■II.al 10 
' · • 

IIILOll&TIEIII ,,,,QJ 
. ,-

l ·L 
•7':. ...'.t:;,, 

s.,;ltu,,q,.•• 

[ 

-'t ·'L BJ 1.:,/9.36" kb (08) 
(w•rtfelJ) 

-'J::.:_·.: : 
•! -

'i•_; 
, ,.. 

' .r ' 1.1.9)~ 
, ,,' 

~ 

::\-, , 

'.·I t-. ·:t 
'ld/9.d,.,__;. . i 

A Kl, (OB),, I 
'-t .., 

..:: .1-:f:~.. :,_,,, 
,··,. 

•- ;,:1 

"·"-\~ v.. ,11 

·-1'i,.·t •' 
,_. ." 
,', 

&,J'(ff), '-·1,B. 7"' ,-I, (o•Jv•. ,ts •- :. · 

;.·.··.:~· - , , 

·:. ;~ 
;, \,- -~, ;: 

, ' 

-:J-Ff. 8~/ro;r --· 
IIIIIAIIIII Shau JJ,,M v.PU _c;,..Jf 

' 

Figure 8--60-Continued. 

mark ( ?) in the appropriate column of the form. of road, the differences are indicated by placing 
If the width of the traveled way varies, item 6 of the appropriate road classification formula (para 
the form indicates the lower and upper limits of 3-24) on the mileage chart opposite the portion of 
the t raveled way width ; and the corresponding ex­ road to which it applies. Obstructions are listed 
tent of widths is shown on the mileage chart on and described in section III of the form and are 
the back of the form. Similarly, if the data for further shown on an accompanying map or over­
items 9, 10, 11, and 12 differ for various stretches lay by appropriate route rec~nnaissance symbols 

... 

.. 
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(fig. 2-3). The mileage chart on the reverse side of 
DA Form 1248, reading from the bottom up, is 
also used to show the location of salient features 

Section VI. ENGINEER• 
3-30. General 
Engineer reconnaissance, which is terrain recon­• 
naissance conducted to support engineer activities, 
is designated as either general or special. General 
engineer reconnaissance provides engineer infor­
mation of a broad nature within the operational 
area and is concerned with locating and evaluat­
ing those items, such as construction material, re­
sources, and terrain features, which have engineer 
implications. General reconnaissance missions 
may be assigned on a zone, area, or route basis. 
Special engineer reconnaissance, on the other 
hand, obtains more detailed information regard­
ing a specific engineer task or tasks; normally, 
such reconnaissance follows and supports general 
engineer reconnaissance. Special reconnaissance 
may be assigned as either an area or route recon­
naissance mission. 

3-31. Engineer Reconnaissance Techniques 

When general or special engineer reconnaissance 
is assigned as a route reconnaissance mission, aP­
propriate procedures and reconnaissance tech­
niques previously outlined in this manual are fol­
lowed. Moreover, engineer reconnaissance is often 
conducted in conjunction with deliberate route re­
connaissance in order to determine route condi­

• tions (including work estimates) and to locate 
construction material by which the route may be 
improved or maintained. The technical nature of 
engineer reconnaissance requires the issuance of• detailed reconnaissance instructions. A check list 
to insure that important engineer aspects are not 
overlooked is recommended (fig. 3-61). The re­
sults of engineer reconnaissance are usually re­
ported on an overlay which does not differ signifi­
cantly from the route reconnaissance overlay 
(para 2-11-2-14). Standard route reconnais­
sance report forms and engineer reconnaissance 
forms are employed to supplement the reconnais­
sance overlay. 

3-32. Engineer Resource Symbols (STANAG 
2269) 

The location of important terrain features are 

FM 5-36 

along the road; either measurement system may 
be used with the unused side available for nota­
tions. 

RECONNAISSANCE 

shown on the reconnaissance overlay by conven­
tional military, topographic, and reconnaissance 
symbols. In addition, symbols have been standard­
ized to represent the more common engineer re­
sources and construction materials (fig. 3--62). In 
those cases where symbols fail to provide an ade­
quate explanation, each symbol is keyed by serial 
or critical point number on the overlay and is ref­
erenced and fully described in accompanying in­
closures. 

3-33. Formats for Electrically Transmitting En­
gineer Information (STANAG 2096, SEA­
STAG 2096, and SOLOG 107) 

To provide standardization in reporting engineer 
reconnaissance information by electrical means, 
the formats shown in figures 3-61 and 3--62 have 
been adopted. They are primarily designed for 
electrical transmissions in conjunction with stand­
ard message forms (DD Form 173 and DA Form 
11-170). However, the formats, which are pro­
duced locally, may also be used to supplement en­
gineer reconnaissance reports especially when 
more detailed information than can be depicted by 
overlay symbols is required. The originator com­
pletes only those parts of the format which are 
applicable or for which information is available 
(figs. 3-63--3-69). Each item of the report, how­
ever, is accompanied by the appropriate letter des­
ignation from the format to establish the correct 
category of information. Messages are preceded 
by the type of the report or identifying codeword. 

a. Installation (fig. 3--68). 

b. Road making equipment (fig. 3-64). 

c. Local resources such as quarries, timber 
stands, sawmills, and brickyards (fig. 3-65). 

d. Enemy stores and equipment (fig. 3--66). 

e. Water points (fig. 3-67). 

/. Dams and sluices (fig. 3--68). 

g. Obstacles (fig. 3--69). 
' 
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RECONNAISSANCE INSTRUCTIONS NO, ---
(Organization) 

Effective_...,,,,.,,,,___..,,...,.,..._.,.TO:------------------------------ (Hour and Date)MAPS______________________________________ 

Complete report to__.,....____,,...._..,....______at____.,,,...____,,~---,-,,---,.-----
(Organization) (Place, Time, and Date) 

Reconnoiter and report information as DETAILED INSTRUCTIONS 
indicated below by items checked. Re- Areas, special features or 
port also any other information; of structures special reports and 
technical importance incidentally work estimates required, 
s ecured 
1. ROADS: Clauify using symbols. 
Z. BRIDGES, FORDS AND FERRIES: 

classify using symbols . Poaaible 
by-pass for existing crossings. 

3. Obstacles to our movement: natural 
and artificial: include demolitions, 
mines, boobytraps . 

4. TERRAIN: general nature, ridge 
system, drainage system including 
fordability, forests, swamps, areas 
suitable for mechanized operations . 

5. ENGR MATERIALS: particularly 
road material, bridge timbers, luxnber, 
steel, explosives . 

6. ENGR EQUIPMENT: rock crushers, 
sawmills, garages, machine shops, 
blacksmith shops, etc. 

7. ERRORS AND OMISSIONS ON MAPS 
USED. 

8. BARRIERS to et1emy movement: natural, 
artificial and sites for construction of 
improvement. (work estimates) 

9. WATER POINTS: recommended locations. 
10, STREAMS: general description, width, 

depth, banks, approaches, character of 
bottom and means to be used at possible 
croaaing sites. Navigability? 

11. DEFENSIVE POSITIONS. 
12. BIVOUAC AREAS: entrances, soil, drain-

age, sanitation, concealment. 
13. PETROLEUM STORAGE AND EQUIPMENT. 
14. QTILITIES: water, sewage, electricity, gas. 
15. PORTS: wharves, sunken obstacles, cargo 

handling facilities, storage facilities, trans -
portation routes. 

16. CONSTRUCTION SITES: Drainage, water 
supply, power source, earthwork, access, 
acrea1e, soil. 

BYORDEB.OF 

Fis,vre 1-41. Eflllineer reconnaiuanoe cAecklwt. 

https://BYORDEB.OF
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Serial 
Number Deacrl~on Syml,ol 

• 

• 

• 

1 . Sawmill 

2. Lumber Yard 

3. Stone 

4. Aggregate (including gravel, 
■ lag, etc.) 

5. Sand 

6. Cement concrete prod11ct ■ 

7. Stocke of brlcke and other 
clay product■ 

8. Iron and eteel etock 

9. Wire etock 

10. Paint 

11. Cilae 1 1tock 

12. Oyp■ um and lime product■ 

Fi11111re 8-61. Engitt.et!lr resources Sflfflbols. 

-
~ 
~ 

• 
ro 
S? 

II 9( " 

' ~ 
p 

I. 
3-55 



0 

-~ 

FM 5-36 

Serial 
Number Descrif!ion Symbol 

13. Asphalt and bituminous stock ~ 
14. Stocks of roof covering ~ 
15. Building hardware ► 

16. Industrial gaues tlG 

17. Cordage. nets, yarns -
18. Civil engineering firms @ 
19. Building contractors 

2.0. Factories ~ 
/

2.1. The factory symbol may be used 
in connection with other symbols '-tllJto indicate a factory or plant 
producing (as a main product) the 
represented material. ti .2.2.. Steel rolling mills and foundries &D 

2.3. Engineering workshops I 
Figure S-61-Continued. 
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Serial 
Number Description Sym 

24. Mobile heavy construction .a 
equipment 

25. Forestry equipment C) 

26. Quarrying equipment 

27. Stores handling and 
transportation equipment 3 

28. Powered hand tools 

29. Water purification equipment (civilian) 

30 . Electrical supply equipment 

.. 

31. Military water point 

• 

Figure 8-6!-Continued. 

3-34. Engineer Reconnaissance Report (DA 
Form 1711-R) 

DA Form 1711-R (fig. ~70) is used to report 
those items of engineer reconnaissance not ade­
quately covered by DA report forms previously 
discussed in route reconnaissance. The form may 
be locally reproduced on 8 x 10½ inch paper. The 
engineer reconnaissance form is used together 
with a reconnaissance overlay to provide a con­
venient and uniform means for reporting the re-

sults of engineer reconnais~ The fona ia 
divided into four sections: 

a. Heading. Completion ot this section ia aelf-u.­
planatory. 

b. Body. 

(1) The key provid-ref~ to the item of 
the reJ>(Jrt and iti corr~ location on the 
reconnaissance overlay. The serial or critical point 
number of the object is ~tend in this column. 

M7 



FM 5-36 

tmtallatfon Report 

Ezplanadon 1.-.r
dalsnatlon 

Map aheet(1) ________________________________ ALPHA 
Date and time information wu collected________ BRAVO 
Location 

(grid referencea) __________________ 
CHARLIE 

Nature --------- ------- DELTA 
Capacity, includfnc capacity u ahelter or at.Grage ECHO 
Condition ----------------------------------- FOXTROT 
Additional information ___ --- GOLF 

(l)• (I)• (I)• ,,,. 

• 

N--. •• ll'lm ln.teQ•tJon In report; nport 'bJ' Nrial number If ■-lsned. -•. Additional 1..-.U.tlona In nport. 

Figure 8-88. Installation reJ)Of't f0f"ffl4t. 

Roed-Kaldns 11:qu!pment Report 

Ezplanadon Latter 
deelsnatlcm (l)• (I)• (I)• ,,,. 

Map aheet(1>--------------------------------
Date and time information wu collected________ 

reference■) ____________________Location (gridTJpe _______________________________________ 

Number ------------------------------------Condition -----------------------------------Additional information -----------------------

ALPHA 
BRAVO 
CHARLIE 
DELTA 
ECHO 
FOXTROT 
GOLF 

Nota. 11. ll'lrst roed-meldns equlp-t In nport; report 'bJ' Nl'iel number If ■-lsned. 
•• Adclltloaal roed-maldq equipment In NPOrt. 

Figure 8-8,J. Road-making equipment report format. 

Local tte-rea Report 

Ezplanatlon 
aheet(1) 

Latter 
dedsnatlon (l)• (I)• (I)• ,,,. 

________________________________
Map 
Date and time information wu collected________referencea) ____________________
Location (grid
TJpe _______________________________________ 

Quantity of ■tock-----------------------------
Capacity and output per day__________________ 

Additional information -----------------------

ALPHA 
BRAVO 
CHARLIE 
·DELTA 
ECHO 
FOXTROT 
GOLF 

N--. •• Jl'tm 1oea1 reaoaroe In report; report b:r aerlel mamber If ■-tsned. 
•. Additional 1-1 naoure• In report. • 

Figure 8-85. Local resources report /Of"ffl4t. 

Sl:planatlaa J:.,lll;ta, (1)•deelpetlon 

Map aheet( ■ >---- - ALPHA 
Date and time information wu eollectecL___ BRAVO 
Location (grid ref-)-- CHARLIE 
Type -------------------- --- DELTA 
Quantity --------------- ECHO 
Condition ------------ FOXTROT 
Additional information GOLF 

(I)• (I)• ,,,. 

N--. •. :nn& maDJ' ._ and equlp-t In npori; npori 'bJ' Nrlel namber If uelsned. 
•. Additional _,. lltora and equip~ In npon. 

Fioure 8-86. Enemy stores a.-nd equipment report format. 

3-58 



-----

-----------

----------------------

----- --------

FM 5-36 

w... Point( ■) Report 

Lattar (,) ..BsJ,lanaUon (1)• (I)• <•>•4-lpatlaa 

ALPHA 
Date and time information wu collected.. 
Kap sheet( ■)------

BRAVO 
Location (arid reference■) CHARLIE-
1'Jpe (well, spriq, watereoune, lake or pond)-- DELTA 
Rate of delivery of water_________________ ECHO 
Total quantity of water available in 80urce■ and FOXTROT 
de■c:ription of water in aouree, i.e. brackish, 
clear, ate. 

Exiatina' pump and storage facilities __________ GOLF 
Ac:ceuibility ------ -- HOTEL 
Additional information INDIA 

N.,_ •• Pim -• point bl npon; .,.port 117 ■erlal 1111111ber lf -lped. 
... Additional .... point■ In NIDOl't-

Fi11ure 8-87. W11ter poifl.t report forma,t. 

Dam and Slulee Raport 

BsplanaUon Letter 
cll■lsnatlaa 

Map aheet(•>--------- -- ALPHA 
Date and time information wu collected_ ______ BRAVO 
Location (arid reference■) ____________ 

CHARLIE 
Tne--- ----- DELTA 
Dimenaion■ -- --------- ECHO 
Condition ------------- FOXTROT 
Additional information GOLF 

(1)• (1)11 (I)" (,) .. 

N.,,._ •. 1'lnt um or ■halee bl npon; report 117 ■ma1 n-• lf aalped. 
•. Additional daJm or ■taloa In NDOrt. 

Fi11ure 8-88. Dam a.fld aluiee report format. 

Bsplanuloa 

Kap sheet( ■)--
Date and time information wu collected-_______ 
Location (arid reference■ )--------------------• 
1'Jpe -------------------- ------
Enmny weapon■ having action on the obstacle, if 

any. 
,. Additional information _ 

ObataeleReport. 

Lllttel-
dalp&Uon 

ALPHA 
BRAVO 
CHARLIE 
DELTA 
ECHO 

FOXTROT 

(I)•(1)• (I)• (')" 

N...._ •• ll'lnt oWaale ln npon; npon bJ' ■er1a1 n-lMr If ~ad. 
... A4dltlonal oll■tul• In nport. 

Figure 8-89. Obatllcle report f onnat. 

(2) The object to be explained is shown in 
this column either by conventional symbol or brief 
written description. 

(3) If a work estimate (d below) is included 
as part of the report, enter YES; if not, NO. 

(4) In the additional remarks column, report 
the location of the object by grid coordinates fol­
lowed by explanatory remarks, calculations, and 
an appropriate sketch. 

c. Authentication (Signature Block) . Comple­
tion of this section is self-explanatory. 

d. Work Estimate. The other side (reverse side) 
of DA Form 1711-R is used to indicate the 
amount and type of engineer effort required for 
construction or repair (fig. 3-71). Each work esti­
mate is keyed by serial or critical point number to 
the appropriate object on the reverse side of the 
form. Only those columns which are appropriate 
need be completed. Additional sketches may be 
drawn, if neededr to better explain the type of 
work required. 
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!NGINEU< RECONNAISSANCE REPORT PAGE 1. OF 4 PAGES 

MAPS QUA11nco, v11t<;,1N1A .z.: fft!Jlld S,FfT ss:,~ J1C 

ADDITIONAL REMARKS AND Sl<ETCH 

0 
0 

0 ° \lf-J....1 
0 \ --J. 

0 0 '"' 
0 

0 
0 

"' 

(24) LoG's@ o.s....... OtAl4ETER.,C-C ,.,,,.. 
OIi 4LL SIPES, /,6m. TO 2.f111. AIDVI' G~OUIIP 

• 

ENGINEER WORK ESTIMATES ON OTHER SIDE 
TYPED NAME, GRADE AND ORGANIZATION SIGNATURES 
T*DMAS , TAfl.0~ ld. I. T. 

CO A z1sr CNfR 611. 
DA Form 1711-R, l Jun 61 Edition of l May 56 is obsolete. 

Figure 8-70. Engineer reconnaissance report (DA Form 1711-R). 
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ENGINEER RECONNAISSANCE REPORT 

TO: 

PARTY ATE 
_F_I_L_E_N_o_._---t ~HOMA$ ~ TAYLO~ 

• REPORT NO, COA 17EN6 

LEADER(NAME,GRADE,ORGANIZATIO
Zd LT SSi,708 

MAPS QUANnco, v1RG11t1A 1:s,i tlftl SHEET ss,1 Jlf 
DELIVER TO (Organization, Place, Hour and Date).. sz: 21 st EN~R UN ur S"~ 1~ ,11.,t1 /14Ae6 
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CHAPTER 4 

SPECIAL TERRAIN RECONNAISSANCE 

.... Section I. 

4-1 . Introduction 
Chapt.ers 2 and 3 outline rout.e reconnaissance pro­
cedures for existing vehicular routes in an opera­
tional area. Military activities, however, are not 
confined to road networks; and in many situa­
tions, other types of rout.es such as wat.erways, 
trails, and footpaths, are called upon to supple­
ment existing routes, or, at times, completely sup­
port military operations. Under such circum­
stances, it becomes necessary to initiate area or 
zone reconnaissance to exploit the capabilities of 
modern cross-country vehicles and aircraft as 
well as route reconnaissance to ascertain the po­
tential of supplementary routes. 

4-2. Scope of Reconnaissance 
Special t.errain reconnaissance is greatly influ-

GENERAL 

enced by the operational environment; conse­
quently, standardized formats and DA forms have 
not been prepared, in most cases, to report terrain 
data. Moreover, special terrain reconnaissance is 
not easily divided into hasty and deliberate recon­
naissance procedures. For the most part, require­
ments for terrain information is determined by 
the headquart.ers initiating the reconnaissance; 
consequently, reconnaissance instructions must be 
more detailed than in routine route reconnaissance 
operations. Overlay reports utilizing conventional 
military and reconnaissance symbols are the pre­
ferred method of rendering special terrain recon­
naissance reports. Nevertheless, particular atten­
tion must be given to other reporting techniques 
before reconnaissance elements are dispatched. 

Section II. CROSS-COUNTRY MOVEMENT 

4--3. General (STANAG 2259 and SOLOG 
100) 

Cross-country movement refers to the feasibility 
1,1 for tactical movement by military tracked and 

wheeled vehicles away from all-weather routes. 
The increased capability of military vehicles to ne­
gotiate rough terrain provides the command with 
additional means to maintain mobility. Although 
prepared routes are still essential for large-scale 
operations, especially combat support and combat 
service support activities, natural and manmade 
obstacles along a specified route may often be 
a.voided or bypassed by executing cross-country 
detours. Reconnaissance personnel, therefore, are 
required to recognize and analyze the cross-coun­
try characteristics of an area. Factors of terrain 
that affect cross-country movement are slope, soil 
composition, vegetation, manmade features, and 
drainage. Weather is also an important considera­
tion ; but unlike the other factors, weather affects 
cross-country movement indirectly by influencing 
soil composition and drainage. Rarely, does one 

factor by itself determine cross-country move­
ment; more commonly, it is a combination. There­
fore, although each factor is discussed separately 
below, reconnaissance personnel must realize that 
cross-country movement usually is dependent on a 
variety of these factors. 

4-4. Slope 
a. Ground reconnaissance permits on-the-spot 

determination of slope percentages. An instru­
ment such as a clinometer for slope measurement 
is recommended since slopes tend to appear, par­
ticularly to the untrained eye, much steeper than 
they actually are. Because of the time involved, 
slopes can be accurately measured only on critical 
approaches; therefore, great reliance must be 
placed upon other sources such as maps and aerial 
photographs for obtaining general slope data over 
large areas. 

b. Aerial photographs and aerial battlefield sur­
veillance are admirably suited for quick investiga-

4-1 
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tion of slopes and are, perhaps,' .the best source of 
information other than ground reconnaissance in 
ascertaining this factor. Aerial photographs pro­
vide permanent imagery records of large relief 
features such as hills and mountains as well as 
small relief f ea tu res such as small gullies and rock 
ledges. Ditches, for example, which are not gener­
ally depicted on topographic maps but which ap­
preciably affect cross-country movement, usually 
appear plainly on aerial photographs. 

c. In evaluating terrain for cross-country move­
ment, a 45 percent slope is commonly accepted as 
the reasonable upper limit for tanks and a 30 per­
cent slope for wheeled vehicles. If other factors 
are extremely favorable, these slopes may be in­
creased somewhat; but if unfavorable, reduction 
must be made in accordance with the prevailing 
conditions. For vertical slopes, such as rock ledges 
or curbs, heights between .6 to 1.2 meters (2 to 4 
feet) are the practical upper limits for tracked 
vehicles and .15 to .3 meters (6 to 12 inches) for 
most wheeled vehicles. 

4-5. Soil Composition 
a. Soil trafflcability is defined as the capacity of 

soil to support traffic by military vehicles and is 
not the same as cross-country movement. Soils, 
when dry, will support vehicles almost without ex­
ception, but when wet, their capacity to sustain 
cross-country movement is variable and difficult 
to evaluate. Engineers may be called upon to per­
form empirical t.ests in order to determine soil 
trafficability; however, inspection and several 
passes with trial vehicles are usually adequate for 
most purposes. 

b. The part of the soil most important to cross­
country mobility is the top layer, particularly 
from .15 to .30 meters (6 to 12 inches) in depth 
although soil to a depth of .60 met.ers (2 feet) may 
occasionally be of consequence. To a large extent, 
weather determines the amount of moisture in the 
soil. If the moisture content is known, it is possi­
ble on the basis of weather forecasts to predict 
what the content may be at a later date; however, 
there is a point where soil becomes saturated and 
the amount of moisture will not be appreciably 
exceeded. When the weather is warm enough to 
support plant growth, soil moisture becomes rap­
idly depleted. Slippery and sticky soils may also be 
troublesome, but they seldom cause immobilization 
of traffic, particularly tracked vehicles. Nearly all 
immobilizations from soil are the result of loss of 
traction cause by vehicles sinking so deeply that 

they become high-centered. Soil trafficability char­
acteristics are generally applicable for wet periods 
only. 

c. Soils may be classified as to type such as sand, 
silt, clay, etc., (tables 3-5 and 8-6) or as to traf­
ficability class (TC) as defined below and further 
clarified in table 4-1. 

(1) TC I-Soil permits at least 50 vehicle 
passes in trace or one or more 
maneuvers by individual vehi­
cles ( starts, stops, sharp turns, 
or ·crossings of another trace) 
in the same location. 

(2) TC II-Soil permits approximately 10 
to 50 passes in trace; maneu­
vers by individual vehicles are 
risky; cautious driving neces­
sary; movement by vehiclee 
following in trace should be 
avoided. 

(3) TC III-Soil perm'its 1 to approximately 
10 passes in trace; maneuvers 
by individual vehicles ex­
tremely risky; very cautious 
driving necessary; movement 
by vehicles following in trace 
must be avoided. 

(4) TC IV-Soil permits no vehicular passes, 
and engineer work is required 
for movement. 

4-6. Vegetation 
The term vegetation includes not only natural 
growth but also crops and orchards. Nearly all 
forests, dependent upon the size of the tree diame­
ters, have a slowing effect on wheeled vehicular 
movement. Trees with trunk diameters less than 
two inches are only a slight hindrance for tracked 
vehicles; whereas, the practical upper limit of 
tree diameters to be toppled by medium tanks is 
from 15-20 centimeters (6 to 8 inches). Trees 
somewhat less than 15 centimeters (6 inches) in 
diameter, however, may cause an obstacle when 
growing very close together. The average distance 
to permit vehicular passage between trees which 
cannot be felled is from 4.5 to 6 meters for both 
wheeled and tracked vehicles. This distance is 
greater than the width of standard military vehi­
cles, but allowance is made for individual vehicle 
maneuver. 

4-7. Manmade Features 
Manmade features are those works of man such as 
railroad embankments, built-up areas, stone walls, 

• 

• 

• 
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hedgerows, dikes, cuts, fills, etc., which are deter­
rents or obstacles to movement. 

4-8. Drainage 

The water features of an area comprise its drain­
age. They include streams and canals; drainage 
and irrigation ditches; lakes, marshes, bogs, and 
swamps; artificial bodies of standing water such 
as reservoirs and ponds as well as such subsurface 
outlets as springs and wells. The character of 
these drainage features is determined by precipi­
tation, temperature, relief, surface runoff, 
ground-water flow, and various types of manmade 
drainage construction. If bridges, fords, or special 
purpose vehicles are unavailable, engineer assist­
ance is usually required to negotiate obstacles of 
this type. During cross-country movement, low 
areas are avoided in which water runoff is likely 
to maintain soil saturation. These areas can often 
be recognized by the deeper green and greater 
density and height of foliage and grasses. 

4-9. Cross-Country Movement in Snow 

Snow may be considered as similar in its effect 
upon cross-country movement as certain type 
soils. Snow in itself is seldom a critical obstacle 
for tracked vehicles although it frequently may be 
a hindrance especially on slopes. Snow, because of 
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Tcible .i-1. TNffi,cabilit,, Cha.racteriatica of Wet Soila (STANAG 1159 a.nd SO LOG 100) 

Traffic- Stlckin-su=-abWty Soll type effecta Commenta 
elaa 

I Coarse-grained cohesionlesa sands and 
gravels. 

Slight to 
none . 

None________ Will support continoua traffic of military 
vehicles. Wheeled vehicles with 
standard tires may be immobilized in 
dry sands. 

I, II Inorganic clays of high plasticity, fat 
clays. 

Severe to 
alight. 

Severe to 
alight. 

Usually will support more than 50 
passes of military vehicles. Going will 
be difficult at times. 

II, III Clayey gravels, gravel-sand-clay mixtures. 
Clayey sands, sand-clay mixtures. 
Gravelly clays, sandy clays, inorganic 
clays of low to medium plaaticity, lean 
clays, silty clays. 

Severe to 
alight. 

Moderate to 
alight. 

Often will not support 50 passes of 
military vehicles, but usually will 
support limited traffic. Going will be 
difficult in moat cases. 

III, IV Silty gravels, gravel-eand~lt mixtures. 
Silty sands, sand~lt mixtures. Inor-
ganic llilta and very fine sands, rock 
flour, silty or clayey fine sands or 
clayey silts with alight plasticity. 
Inorganic llilta, mieaceoua or diato-
maceoua fine sandy or silty aoila; 
elaatic silts. Organic clays of medium 
to high plaaticity, organic llilta. 

Moderate to 
alight. 

Slight________ Usually will not support 50 paasea of 
military vehicles. Often will not 
permit even a single p888, Going will 
be extremely difficult in moats caaea. 

its slippery nature, reduces the steepness of slopes 
which can be negotiated. On level or gently sloping 
terrain, the mobility of tracked vehicles is gener­
ally retained in snow up to 1 meter (3 feet) in 
depth. In those locations where snow accumulates 
to depths greater than 1 meter such as in forested 
or mountainous areas, cross-country movement is 
generally prohibited by other more decisive ter­
rain factors. Snow is considerably more of an ob­
struction and hazard for wheeled vehicles. Even 
though traction can be enhanced by tire chains or 
reduced tire pressure, icy conditions which make 
movement of wheeled vehicles difficult may be cre­
ated by snow which barely covers the ground. If 
the depth of snow exceeds .8 meter (12 inches), 
standard wheeled vehicles are likely to become im­
mobilized unless the snow is well packed. When 
the ground is snow covered, it is difficult to predict 
the trafficability because of the changing condition 
of the snow during the day. Wet snow in the 
morning may freeze by the afternoon; or a wind­
packed snow slab may support a tracked vehicle 
during one part of the day and may not during 
another time of the day. When the air tempera­
tures are above 15°F, snow may form a serious 
obstacle to cross-country movement because at 
these temperatures the snow may become wet. A 
depth of 1 meter or more of this wet snow will 
normally immobilize a tank. 
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Table 4-B. lee Load-Carrying Capacity f,w Sleds4-10. Crossings on Ice 
a. Conditiom Governing CrosS'ings on Ice. 

Crossing a water barrier on ice depends upon the 
weather and ice conditions. Sudden rises in tem­
perature above the freezing point weaken the ice; 
artillery fire or demolitions may break up the ice. 
However, under favorable conditions, crossings on 
ice are practicable and can be successfully exe­
cuted by large bodies of troops and heavy equip­
ment. 

b. Load-Bearing Capacity of Ice. The strength 
of ice varies with the structure of the ice; the 
purity of the water from which it is formed; the 
cycle of freezing, thawing, and refreezing; tem­
perature; snow cover; and water currents under 
the ice. Warm weather reduces the carrying ca­
pacity of an ice layer even though thickness re­
mains the same since the ice rapidly becomes po­
rous. Tables 4-2 and 4-3 are based on the charac­
teristics of good quality waterborne ice. These 
data may be used as a planning factor until actual 
load tests are made to determine the capacity of 
the ice. 

c. Points for consideration during reconnais­
sance for ice-crossing sites are--

(1) The ice formation along the shore gener­
ally is thinner and more likely to develop cracks in 

Ice Thlclm­ Grom Sled Weicht 
(cm/tn.) (Tons) 

15/6 1 
17.5/7 

23/9 
2 
5 • 

83/18 10 
40/16 15 
46/18 20 

comparison to ice conditions in the center of a 
frozen stream or lake. 

(2) When a current of water flows under a 
large section of ice, the ice in contact with the 
current is subject to greater temperature fluctua­
tions than ice in adjacent or surrounding areas; 
hence, the ice may be of reduced strength. 

(3) Shallow water ice is usually thinner than 
deep water ice. 

(4) Good quality ice is characterized by clear­
ness and freedom from air bubbles and cracks. 

(5) Muskeg lakes contain a great deal of veg­
etation which retards freezing and results in ice of 
poor quality. 

(6) The carrying capacity of reinforcing ice 
layers formed by alternate freezing and thawing 

Table 4-8. lee Load-Ca.rrving Capacity f,w Pe1'son:nel a,nd Equipment 

Groa Minimum Normal Minimum 
Load type weight

(tollll) 
(risk) Ice 
thlclmea 
(cm/In.) 

Ice 
thlclmea 
(cm/In.) 

dlatance 
between loada 

(m/yd) 

Soldier on skis or snowshoes__________________________________ 0.1 
Soldier on foot. __________ . __________________________ . ___ .. _ 0.1 
lnfantzy (column of 2) _______________ . ____ . ____________________________ _ 
lnfantzy (column of 4) ____________________________________ . ____________ _ 
Whld veh loads up to;_______________________________________ 3.5 
Whld veh loads up to:.. -.___________________________________ 6 
Whld veh loads up to:...______________________________ ... __ . 10 
Whld veh loads up to:_______________________________________ 15 
Trckd veh loads up to:_ . ____ . ___________ . - __ - ---- _________ .. 8. 5 
Trckd veh loads up to:_ . _____________ ... ___________________ . 10 
Trckd veh loads up to:. __ .. ________ . ________________ . _____ .. 12. 5 
Trckd veh loads up to: _______ . ____ . ____ .. __ .. _________ . __ ._. 25 
Trckd veh loads up to: ___ . ______ . ___ . _______________ . ______ . 45 
Trckd veh loads up to: _______ . __________ . ________________ ._. 60 
Helicopter OH-6A _________________________________ . __ _ __ __ _ 1.4 
Helicopter OH-58A_______________ ......... __ .. _________ . __ . 1. 5 
Helicopter UH-lD___________________________ . __ . __________ . 4 .8 
Helicopter CH-47A... ___________________ . ____ ........ __ . __ . 16. 5 
Helicopter CH-54A ... _.. ______________ . ___ ___ _ _ ___ ___ ___ __ _ 21.0 
Aircraft 0--1. _____________________ . _______ ...... ___ . ___ _ _ _ _ 1. 2 
Aircraft OV-lA, OV-lC___ ------------ ___ __ ________ _________ 7.4 
Aircraft OV-lB_. ______ ... _______ _____ _ _ _ __ _____________ _ _ _ 7.9 
Aircraft C7- A_____________ . _____ . ______ ... _. _ _ ____ ___ _ _ __ _ _ 14 .8 

4/1.6 
6/2 

7.6/8 
10/4 
23/9 
30/12 
40/16 
61/24 
20/8 
30/12 
40/16 
61/24 
71/28 
81/32 
15/6 
15/6 
23/9 
65/26 
72/28 
15/6 
30/12 
32/13 
61/24 

5/2 
7/2.8 

10/4 
18/5 
25/10 
85/14 
45/18 
70/28 
25/10 
85/14 
45/18 
70/28 
80/32 
90/36 
18/7 
18/7 
25/10 
72/28 
80/32 
18/7 
35/14 
88/15 
70/28 

6/5.5 
5/6.6 

7.8/8 
10/11 • 
15/16.4 
20/22 

26.6/28 
30/33 
15/16.4 
20/22 

25.6/28 
40/44 
50/55 
60/66
N/A 
N/A 
N/A
N/A 
N/A 
N/A 
N/A
N/A
N/A 
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and ice formed from slush is considered as only 
half as strong as that of prime,. natural ice. 

(7) During freezing weather the thickness of 
ice is increased by removing the snow cover. 

. (8) Ice which is left unsupported because of a 
drop in water level is of reduced strength. 

(9) During extremely cold weather the cracks 
caused by the contraction in the ice may be sig­
nificantly enlarged by heavy traffic resulting in a 
reduction of ice strength. 

4-11 . Cross-Country Movement Studies 
(STANAG 2259 and SOLOG 100) 

Cross-country movement data are often over­
printed on standard military topographic maps. 
Reconnaissance personnel may find such studies 
useful in planning and conducting reconnaissance 
missions. The desirable map scale of such studies 
is 1 :100,000; however, map scales may vary from 
1 :25,000 to 1 :250,000. Cross-country movement 
data are organized into terrain types, which are 
areas with reasonably similar combinations of 
slope, soil composition (including moisture con­
tent), and vegetation. Each terrain type is, subse­
quently, divided into smaller terrain groups which 
are evaluated for cross-country movement. The 
following three groups; are standard: 

a. Terrain Group A includes terrain with soil 
rated as Trafficability Class I regardless of sea­
sonal variations. Terrain Group A is overprinted 
without color (white) except for areas of steep 
slopes which are depicted by thin diagonal ma­
genta lines. 

b. Terrain Group B includes terrain with soil 
rated as Trafficability Class I more than 50 per-
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cent of the time but is seasonally rated as Traffic­
ability Class II, III, or even IV. Terrain Group B 
is overprinted in two tones of yellow, the darker 
representing soil more susceptible to seasonal mir­
ing. As in Terrain Group A, areas of steep slopes 
are indicated by thin diagonal magenta lines. 

c. Terrain Group C includes terrain with soil 
rated only as Trafficability Class II, III, or IV ex­
cept for prepared routes through the area. Group 
C will usually include poorly drained terrain such 
as bogs, swamps, and marshes or terrain which is 
too rough and steep for vehicular movement. Ma­
genta in three tones indicates this terrain group; 
the lighter tone represents terrain which offers 
better prospects for some seasonal movement; the 
intermediate tone for terrain which offers poorer 
prospects for movement; and the darkest tone for 
terrain which is too steep for movement. 

d. Other Terrain Features. In addition to soil 
trafficability, other terrain features which influ­
ence cross-country movement are represented by 
conventional map symbols and colors. 

(1) Steep slopes in terrain other than Group 
C. Dark magenta is used to represent escarp­
ments, cuts, embankments, gravel pits, and other 
slope obstacles in areas otherwise not too steep for 
movement. 

(2) Vegetation. Green represents vegetation 
primarily forests that hinder movement. Distinc­
tive patterns of- green may be employed to repre­
sent different types of vegetation. 

(3) Drainage. Blue is used to depict water 
obstacles. 

(4) Urban areas. Built-up areas are repre­
sented by overprints of black criss-cross lines. 

Section Ill. RECONNAISSANCE OF LANDING AREAS 

4-12. General 
Although landing area construction remains an 
engineer responsibility, the increased number of 
ai)-craft in the army area requires that all recon­
naissance personnel be generally familiar with 
terrain characteristicg pertinent to airfield, heli­
port, and helipad construction. This section, there­
fore, is designed to acquaint personnel with speci­
fications of the more common types of army air­
craft and their corresponding landing require­
ments. Aviation technicians and construction en­
gineers will still be required to reconnoiter the 
more permanent types of landing facilities, espe-

cially those for USAF aircraft; however, proce­
dures are herewith provided for preliminary re­
connaissance. For greater detail, see FM 1-100 
and TM 5-330. 

4-13. Role of Army Aviation 
The mission of army aviation is to augment the 
capability of the Army to conduct prompt and sus­
tained combat incident to operations on land. Ae­
rial operations within the capabilities of army air­
craft normally do not duplicate those of USAF. 
Army aircraft are designed to perform the follow­
ing functions: 
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a. Command and control. 

b. Battlefield surveillance and aerial observa­
tion. 

c. Aeromedical evacuation. . 
d. Air mobility for troops, equipment, and sup­

plies. 

e. Aerial fire support. 

4-14. Characteristics of Army Aircraft 

Army aircraft are sturdy, relatively easy to main­
tain, and capable of operating from short, unim­
proved fields. To assist in reconnaissance plan­
ning, pertinent characteristics of U.S. Army air­
craft are listed in tables 4-4 and 4-5. 

4-15. Classification of Landing Areas 

Airfields and heliports in the theater of operations 
are claBBified by the military area in which they 

are located and by the category of aircraft in­
tended to use them. 

a. Milit,a,ry Areas. For landing area classifica­
tion the theater of operations is divided into areas 
as follows: 

(1) Battle area. That sector of the battlefront •normally under control of a brigade. 

(2) Forward area. That sector of the theat.er 
of operations immediately behind the battle area 
and normally under control of a division or bri­
gade. 

(8) Support area. That sector of the theater 
of operations behind the forward area and nor­
mally in the corps rear area or the area under• 
control of the fighter air support command. 

(4) Rear area. That sector of the theater of 
operations behind the support area and normally 
in the army service area or the communications 
zone. 

Table .i-4. Characteristics of Fized Wing Armt1 Aircraft 

Aircraft 
Overall dimenaiOIIII (ft) Wei1ht (1000 Iha) Talreoff (ft)• 

Lensth Width Hel1ht Buie Mulmum 
takeoff 

Groand 
nm 

To elear 
&Oft. 

0-lE________________________ 
OV-lA_______________________ 

OV-lB_______ ________________ 
ov-1c_______________________ 
U-lA________________________ 
U-6A__ ______________________
U-8D________________________ 
U-8F________________________ 
U-10_________________________ 

25.8 
41.0 
41.7 
41.0 
42.0 
30.6 
81.6 
33.3 
30.8 

36.0 
42.0 
48.0 
42.0 
68.0 
48.0 
46.3 
46.9 
39.0 

7.5 
18.0 
13.0 
13.0 
12.4 
10.4 
11.6 
14.2 
8.8 

1.61 
9,91 

10.98 
10.01 
4.90 
3.10 
4.99 
5.49 
2.01 

2.4 
14.72 
15.79 
14.82 
8.0 
5.1 
7.8 
7.7 
8.8 

890 
1006 
1410 
1440 
950 
760 

1456 
1065 
290 

676 
1450 
2185 
2230 
1680 
1080 
2400 
1660 

500 
U-21A____________ -- _____ ---- 86.8 46.9 14.2 5.88 9.5 1600 2000 ,, 

•At - lnel, 69" P., no wind, hard aurfaee. 

Ta.ble 4-6, Cha.racteriatics of Armt1 Helicopters • 
Helfcopter 

Lensth 

Overall dlmenalona (ft) 

Width Hel1ht 

Wel1ht (1000 1h11) 

Buie Takeoff 

Takeolr (ft)• 

Ground To dear 
nm &Oft. 

OH-6A_____________________ _ 30.30 26.30 8.20 1.16 2.70 0 0 
OH-13H ____ -_.,__ - - --- ------OH-18S____________________ _ 41.40 

43.25 
85.16 
37.00 

9.50 
12.00 

1.78 
1.91 

2.75 
2.85 

0 
0 

0 
0 

OH-28G_________ - - -- - --- . -- -
UH-lB_____________________ _ 
UH-1D ____________________ .
CH-84 _____________________ _ 
CH-87B____________________ _ 

CH--47A___________ . ________ _ 
CH-54A___ ______ . __________ _ 

43.25 
52.83 
57.01 
66.83 
88.00 
98.01 
88.41 

85.16 
44.00 
48.00 
56.00 
72.00 
59.16 
72.00 

10.16 
16.41 
17.16 
15.83 
22.00 
18.50 
25.38 

1.91 
5.08 
4.92 
7.76 

21.50 
18.04 
19.82 

2.80 
9.50 
9.60 

13.80 
31.00 
88.00 
42.00 

0 
0 
0 
0 

161 
0 
0 

0 
0 
0 
0 

816 
0 
0 

AH-lQ_____________ - -- ----- - 52.97 44.00 11.00 -------------------------- 0 0 

"At aea lffel, 69' 'I'., DO wind, hard aurfaee. 
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b. Controlling Aircraft Classification. Table .i-7. Partial Minimum Heli-pa,d and Heliport 
Geometric Requiremsnta 

(1) Fixed wing aircraft. Six categories which 
embrace all fixed wing aircraft in the current mili­ Landini Pad Taxi I Runway 1 

Hellpad or -------Hover-------
tary inventory have been established. A control­ Heliport Type Shoulder lane Shoulder 

Len,th Width Width Width Lenrth Width Width
ling aircraft, or a combination of controlling air­ Ft Ft Ft Ft Ft Ft Ft 

craft, has been designated for each category to 
Forward Area: establish the limiting geometric and surface 

OH-6A 12 12 N/A 75 N/ A N/A N/A
strength requirements of the airfield. The catego­ UH-lD 20 20 N/A 140 N/A N/A N/A
ries and associated controlling aircraft are: CH-47 50 25 N/A 180 N/A N/A N/ A 

CH-54 50 50 N/A 200 N/A N/A N/A(a) Liaison (0-1) 
Support Area:

(b) Surveillance (OV-1) OH-6A 12 12 10 100 N/A N/A N/A 
(c) Light lift (C-7A) UH-lD 20 20 10 200 N/A N/A N/A 

CH-47 50 25 10 240 450 · 25 10(d) Medium lift (C-130) CH-54 50 50 10 250 450 50 10 
(e) Heavy lift (C-124, C-135, and C-141) Rear Area: 

OH-6A 25 25 25 100 N/A N/A N/A(f) Tactical (F-4C and F-105) 
UH-lD 40 40 25 200 N/A N/A N/A 

(2) Rotary wing aircraft. Four helicopters CH-47 100 50 25 240 450 40 25 
have been designated as controlling aircraft to es­ CH-54 100 100 25 250 450 60 25 

tablish the limiting geometric and surface 
I Taxl-hovetlane 11 Wllld for takeoff and landln1 where provided. Len,th la 

strength requirements of helipads and heliports. variable. 
• Where run11r11¥ la not ■hown, takeoff and landin1 11 on taxl-hoverlane. 

These are: 
(a) Observation (light) (OH-6A) 

c. Airfield and Heliport Types. Airport and heli­(b) Utility (UH-1D) 
port types are derived by combining the category(c) Cargo (medium transport) (CH-47) 
and the appropriate military area. For example,

(d) Cargo (heavy lift) (CH-54) airfield types include battle area light Jift, forward 
area liaison, and rear area heavy lift airfields; 
heliport types include forward area UH-lD, and 

Table 4-8, Partial Minimum Airfield Geometric rear area CH-54 heliports. When an airfield is toRequirements 
serve as a muJti.mission facility for support of all 

Runway Run11r11¥ Runway Total classes of Army or Air Force aircraft, the first 
Airfield Type Width Shoulder Aireraft•u;fh Ft Width Traffic Area term in its type designation becomes "Army,. or 

Ft 1,000 Sq Ft "Air Force .. , the second term is the military area; 
for example, Army rear area airfield. HelicopterBattle Area: .. landing areas in the battle area are consideredLight Lift 1,000 50 10 120 

Medium Lift 2,000 60 10 223 landing zones of opportunity and no criteria have 
been developed for them. Tables 4-6 and 4-7 list

Forward Area: partial minimum geometric requirements for air­.. Liaison 750 50 N/A 37.5 fields and heliports, respectively. Surveillance 2,500 60 10 337 
Light Lift 1,200 60 10 220 
Medium Lift 2,500 60 10 358 

4-16. Runway Orientation and Dimensions
Support Area: 

Liaison 1,000 50 N/A 50 a. Wind Consideration. Normally, runways are 
J,urveillance 3,000 60 10 490 oriented in accordance with the prevailing winds Light Lift 1,500 60 10 953 

in the area. Particular attention should be paid to Medium Lift 3,500 60 10 753.5 
Heavy Lift 6,000 100 10 1,421 gusty winds of high velocity in determining run­
Tactical 5,000 60 4 1,071 way locations. 

Rear Area: b. Length of Runway.
Army 8,000 72 10 882 
Medium Lift 6,000 72 10 2,362 ( 1) The determination of runway length re­
Heavy Lift 10,000 156 10 3,926 quired for any aircraft is empirical in nature and
Tactical 8,000 108 20 1,989 must include not only the surface actually re­

quired for landing rolls or takeoff runs, but a rea-"Thia area lnduda parldnc. run11r11¥, tui11r11¥, and warm-up apron. 
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' sonable allowance for variations in pilot tech-
nique, psychological factors, wind, snow, and 
other surface.conditions, and unforeseen mechani­
cal failure. Runway length is accordingly deter­
mined by applying a factor of safety to the i:.akeoff 
ground established for the geographic and cli­
matic conditions at the installation. 

(2) The ground run required for any type of 
aircraft is greatly affected by air density which, in 
turn, is governed by conditions of temperature 
and pressure at the site. Increases in either tem­
perature or altitude reduce the density of air with 
a resultant material increase in required ground 
run. The required length of runway for any spe­
cific type of aircraft will accordingly vary with 
geographic location. It must be computed in each 
case on the basis of the average maximum temper­
ature and the altitude of the site. The average 
maximum temperature is the average of the high­
est daily values occurring during the hottest 
month of the year. 

(3) The takeoff ground run (TGR), at mean 
sea level and 59°F, for all aircraft considered is 
shown in tables 4-4 and 4-5. For all other condi­
tions, these values should be corrected for temper­
ature (above 59°F), altitude above 1,000 feet, 
effective gradient, and safety factor. Table 4-8 
provides an excellent guide to the accurate deter­
mination of runway length requirements. In the 
computation of the runway length a 10 percent 
increase in length must be provided for each 
1,000-foot increase in altitude above an altitude of 
1,000 feet. The runway length is further increased 
4 percent for each 10° increase in temperature 
above 59°F if the TGR is less than 5,000 feet and 
7 percent per 10° if TGR is 5,000 feet or greater. 
The temperature to be considered is the average of 
the mean daily temperatures for the warmest pe­
riod during which operations will be conducted 
from the airfield. A safety factor of 25 percent is 
normally applied to the runway lengths of battle, 
forward, and support area airfields unless suffi­
cient evidence is provided to justify use of a high­
er factor. A safety factor of 50 percent normally 
is used in the. computation of runway lengths for 
rear area airfields. If the effective gradient of the 
runway exceeds 2 percent, the runway length will 
be increased 8 percent for each 1 percent over a 2 
percent gradient. The term "effective gradient" as 
used herein is the percent expression of the maxi­
mum difference in elevation along the runway di­
vided by the length of the runway. The final run­
way length will be the TGR corrected (if re­
quired) for conditions of altitude, temperature, 

safety factor, and effective gradient, and raised to 
the next larger 100 feet. In no case will negative 
corrections be applied to the TGR (that is, the 
runway will not be shortened for operating tem­
peratures below 59°F, etc.), and in no case will 
the final length of the runway be less than the 
minimum shown in tables 4-6 and 4-7 for each • 
kind of airfield considered. 

Table 4--8. Steps in Runway Length Determination 

(1) Takeoff' ground run_ Takeoff' ground run (TGR) for 
individual aircraft is shown in 
tables 4-4 and 4--5. 

(2) Altitude correction _Increase the takeoff' ground run 
(TGR) by + 10 percent for 
each 1,000 ft increase in alti­
tude above 1,000 ft. 

(3) Temperature• Increase the corrected runway 
correction. length, obtained from the pre­

vious computation, by +7 per­
cent for each 10° increase in 
temperature above 60°F, if 
takeoff' ground run is 5,000 feet 
or greater. Increase by 4 per­
cent per 10° above 59° if take­
off' ground run is less than 
6,000 ft. 

(4) Safety factor _____ Multiply the corrected runway 
length from the previous com­
putation by 1.6 for rear area 
airfields and 1.25 for support, 
forward, and battle area air­
fields. 

(5) Effective gradient Increase the corrected runway 
correction. length, obtained from the pre­

vious computation, by +s per­
cent for each 1 percent of effec­
tive gradient over 2 percent. 
The effective gradient can be 
determined from the profile of 
the airfield. 

(6) Round up _________ The final runway length will be 
the takeoff' ground run cor­
rected (if required) for condi­
tions of altitude, temperature, 
safety factor, and effective • 
gradient, and raised to the next 
larger 100 feet. 

(7) Compare with Compare calculated length ob­
minimum req'd. tained from the previous com­

putation with the minimum 
length required as shown in 
tables 4-6 and 4-7. Use the 
greater value. 

• The temperature to be considered la the mean temperature for the 
warmest period durins which operations will be conducted from the 
airfield. 

c. Runway Width. Runway width is primarily 
based on safe operation under reduced visibility 
conditions and the lateral stability of the aircraft 
in the final approach and landing. Values are 
given in tables 4-6 and 4-7 for minimum widths 
of runway for each class of airfield and heliport. 

4-8 



I 

~17. Reconnaissance for Specific Locations 
Sites for battle and forward area airfields and hel­
iports may be selected after only a brief recon­
naissance. However, most airfield and heliport 
sites require detailed reconnaissance. This is best 
accomplished with a combined map, air, and• ground reconnaissance. 

a. Map Reconnaissance. A study of appropriate .. maps is first made to determine the location of 
favorable areas, the proximity to the supported 
unit, type of terrain, and availability of access 
routes. Map reconnaissance by itself is used only 
when additional methods are not practical; how­
ever, it may be the only method when displacing 
over a long distance or into previously denied 
areas. 

b. Aerial Reconnaissance. Aerial reconnaissance 
usually follows map reconnaissance. Aerial recon­
naissance alone is generally incomplete without 
followup ground reconnaissance but may suffice if 
time does not allow or if landing surfaces can be 
readily determined from the air. Availability and 
condition of air and ground access routes are an 
essential part of the reconnaissance. 

c. Ground Reconnaissance. A ground recon­
naissance is made to determine the nature and 
condition of the surface and to select exact loca­
tions for installations (bivouac, refueling, mainte­
nance, etc.). Ground reconnaissance alone is not 
entirely satisfactory, but aerial reconnaissance 
may occasionally be impractical, especially during 
hours of darkness. 

d. Combined Map, Air, and Ground Reconnais­
sance. Combined map, air, and ground reconnais­
sance will be used whenever possible. This type of 
reconnaissance is most effective when: .. (1) Sufficient time is available and the 
weather and tactical situation permit. 

(2) A ground reconnaissance is made in con­
junction with the air reconnaissance. 

~18. Air Landing Selection Criteria 
The following criteria are important in selecting a 
landing area. These factors are indicative of the 
specific information which is sought during recon­
naissance for landing areas. 

a. Accessibility, Communications, and Logistics. 
One aim of landing area selection is to place a 
minimum burden on supply channels by insuring 
that adequate supply routes by land, water, and 
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air are available. The more routes available to the 
site, the simpler the supply problem. 

b. Obstructions. A location which is free from 
obstructions around the entire landing area is pre­
ferable, but an approach zone with no obstructions 
at each end of the flightway satisfies minimum 
requirements. Removal of obstructions such as 
towers, smokestacks, and trees may often be nec­
essary. Besides physical obstructions, pilot reac­
tions are considered. There is a strong, psychologi­
cal opposition to landing over obstacles even 
though well marked and below the glide path. 
Moreover, a landing area on a plateau with steep 
sides falling away immediately beyond the over­
runs may have good approaches; however, under 
such circumstances, pilots are inclined to land well 
down the runway. A canal, ditch, bank, or pole 
line at the end of a runway has a simiiar effect. 
The result of these human reactions is equivalent 
to a shortened runway, and compensation in the 
layout of the landing area should be made. 

c. Meteorological Conditions. Wind, rainfall, 
fog, snow, and frost are considered in landing 
area selection because, singly or in combination, 
they can delay or damage construction or restrict 
the operational use of the location. Meteorological 
data is frequently difficult to obtain. Extensive rec­
ords of meteorological observations at the exact 
site are seldom available. To be of value, such rec­
ords must include observations taken over a length 
of time at the actual landing area. Because of 
differences in altitude and topography, meteoro­
logical conditions noted in the general location in 
which the landing area is situated may be mislead­
ing as to the conditions which prevail at the land­
ing area itself. This is particularly true of down 
drafts, cross currents, haze, fog, and precipitation. 
If practicable, proposed landing areas near promi­
nent f ea tures of relief are flight tested to disclose 
the existence and effect of hazardous air eddies 
and currents. Ground haze and its effect upon visi­
bility are also checked. Interrogation of local inha­
bitants may help to confirm meteorological data 
and, in some cases, may be the only source of such 
information. However, the primary source is the 
intelligence sections of division, corps, and army. 

d. Drainage Conditions. Drainage conditions in­
clude the height of the ground-water table and its 
seasonal variations, the flood characteristics of 
streams bordering the location, and tidal varia­
tions at coastal locations. Unless care is taken, re­
connaissance during the dry season may be mis­
leading. Vegetation sometimes discloses evidence 
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of seasonal seepage or rise in the ground-water 
table. For example, reeds, sedges, cottonwoods, 
and willows thrive where seepage occurs, even 
though the seepage is seasonal. Tree trunks along 
the stretlm banks, scarred by the abrasive action 
of ice floes during breakup, indicate the elevation 
of high water. 

e. Relief. A location with favorable relief is one 
located on high ground with sufficient slope for 
natural drainage and a reasonable smooth surface 
requiring little earthmoving. Runway surfaces 
must be smooth enough to permit takeoffs and 
landings without damage to aircraft. Uphill take­
offs and downhill landings require longer run­
ways. 

f. Soil Characteristics and Quality of Sub grade. 
The character of the soil at the location deter-

mines whether stabilization or surfacing will be 
required. Excessive dust can significantly affect 
air landing operations and aircraft performance. 
Soil characteristics also determine whether sur­
faces or pavements can be placed directly on a 
prepared subgrade without a base course. 

•g. Vegetation. The primary consideration in 
connection with ground vegetation is the amount 
of clearing and grubbing involved. The difficulties 
of clearing, grubbing, and stripping varies in " 
every climatic zone in accordance with the types 
of vegetation encountered. Considerations most 
pertinent to clearing are the density of various 
vegetation and the nature of the root systems. 

h,. Availability of Local Materials. Reconnais­
sance should include investigation of sources near 
the location which yield suitable construction ma-

AIRSITEREP or AIRSTRIPREP• 

Ezplanadon Latter 
4-lpatlon 

llap aheet(•>--------------------- --- ALPHA 
Date and time information wu collect.ed.._______ BRAVO 
Location (UTK grid reference1) ______________ CHARLIE 
Dbneulona of facilitJ-____..___ DELTA 
Type and condition of facility ECHO 
Additional information _____ FOXTROT 

m• (I)• (I)• ,,,. 

N--. •• The ahne forn.t la adapted tna 8TANAG ZOii and BOLOG lO'I'. 

•• Pint air lite In report: report by •rial n11111ber It aalirned. 
•• Additional air ■lta In report. 

Figure ,-1. Format for electrically traff8fflitting reconnoimed 
air landing area information. 

AIRFIELD REP• 

Ezplana\lon Letter 
4-lsnatlon 

llap lheet(•>-- ALPHA 
Date and time information wu collect.eel__ BRAVO 
Location (UTK grid referencea) -- CHARLIE 
Number and dimenaiona of ranwaya____ DELTA 
Orientation of nmwaya ECHO 
Type and surface of nmwa1■------------- FOXTROT 
Condition ol. 1'11DW&Ja----------- GOLF 
Hanpn and bulk fuel storage facilitiea including HOTEL 

condition. 
Parkins areu for aircraft-____________ INDIA 
Additional information -- JULIET 

N.,,_ •• TIM aboft format la adapted from ITANAO 2098 and SOLOG lO'I'. 
•. Pint alrtlald In report; report by •rial n11111Nr It aatirned, 
•• Ad41tlonal alrflalda In report. 

(1)11 (I)• (I)• (')" 

• 

Figuf'e 4-1. Fonna.t for electrically traff8fflitting f'ecOKnoimed 
aif'field informatwn. 
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terial. The location and evaluation of construction erally are required during construction and subse­
materials are discussed in TM 5-330. quent use of landing area ; reconnaissance should 

disclose likely sources. See FM 101-10-1 and TM 
i. Water Sources. Large quantities of wat.er gen- 5-700 for further information. 

AIR RECONNAISSANCE REPORT 

• DATE2.9 5fPT68 No. ___lf__ 
3. Map Sheet .JO~AIJOA 5V 1LLE 'fOAOfll->JGI..£.. 

2. From CO. C. 4.-,, MILES ivot.;u OF ~~ANN~.SV/lLE 
(Nearest main road center) 

s. (a) Coordinate• of EAST end of runwayN,43 z,5, 1 'lfl~ 

(b} Length (feet) 5Hii fT. B\Jf t,,iH',H"f se.. EXTE>-lOED 2.#el~~) 

6. Clauification of Site (overall): 1l.. 

Excellent_Good_jl_Fair_Poor_Reject*__ 

7. Natural Surface Drainage: 

Excellent Good / Fair Poor 

8. Flying Approaches: 

Excellent Average ✓ Poor 

9. Clearing: 

Light / Moderate Excessive 

10. Aircraft Dispersal: 

Unlimited_LAdequate__Inadequate__ 

.. 11. Access Roads: 

Good Adequate ./ Inadequate 

12 Remarks: E~Ta>S1otJ ME~Tlo..,JE.O 
1"1 S(r.,) ABi>\/E. MOST SE CJtE.QCEO 

~aiMPo Tti£fl.E Mt\'/ SE. A ~W,\M P 
~(Signature)

ARi.l\ ltJ Ttt-Al SV'9C:,E-STE.D 
E.xTe.~s, cnJ. CMJNOT e,E. 

(Time)t,E.eT"\~ Ff.DA,\ 1'\R D5~f.2VA,1oaj 

*If "Reject" classification is indicated, reason(•) for same will be 
given under remarks. 

Figure-'-'· Air reconnaissance report. 
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j. Camouflage. Desirable site characteristics in­
clude the absence of identifying landmarks and 
sufficient natural concealment for service installa­
tions and supplies. To aid in camouflage, standing 
trees and brush outside of the landing areas are 
not removed unless necessary. 

k. Ground Defense. In order to maintain a tena­
ble position for air operations, the practicability 
of ground defense against both ground and air 
attack is a factor of conBideration for each loca­
tion. Terrain favorable for defense provides ob­
servation, fields of fire, concealment, obstacles, and 
routes of communication. Natural obstructions 
which prevent air landing in areas adjacent to the 
facility assist in the defense against hostile airmo­
bile operations. 

l. Miscellaneous Factors. There are many fac­
tors such as flash floods or sand storms in landing 
area selection which cannot be anticipated. Such 
factors are not discussed because they do not have 
broad application. For a particular location, how­
ever, they may be extremely important; and their 
consideration requires the application of sound 
judgment coupled with practical experience. 

4-19. Reconnaissance Reports for Landing 
Areas 

a. Basic Considerations. Full details on the 
method, place, and time of submitting reconnais­
sance reports are included in the instructions 

given to the reconnaissance party. Reconnaissance 
reports may be submitted in writing, by electrical 
means, or both. Prepared forms are desirable 
since they insure full coverage of information and 
facilitate comparative evaluation of two or more 
possible landing areas. Forms should be locally 
produced and modified to meet the desires of the 
headquarters concerned and the peculiarities of 
the operational area. 

,,
b. Symbols. Reconnaissance symbols and con­

ventional topographic symbols are useful in 
graphically reporting landing areas. 

c. Reports by Electrical Means. It is often im­
perative that an initial reconnaissance report 
reach the supported headquarters with the least 
possible delay. Formats established for this pur­
pose and standardized by STANAG 2096, SEAS­
TAG 2096, and SOLOG 107 are illustrated in fig­
ures 4-1 and 4-2. 

d. Written Reports. The following formats are 
applicable for written reconnaissance reports: 

(1) Airfield reconnaissance report (fig. 4-8). 

(2) Ground reconnaissance of undeveloped 
landing area (see TM 5-330). 

(3) Ground reconnaissance of captured 
enemy landing area (TM 5-330). 

(4) Annexes. Suitable sketches are attached 
to written reconnaissance reports when applicable 
(TM 5-330). 

Section IV. RECONNAISSANCE AND MARKING OF INLAND WATERWAYS 

4-20. General 
The use of inland waterways for military pur­
poses is usually considered only in underdeveloped 
areas in which alternate routes are either lacking 
or insufficient. In jungle areas and delta regions, 
for example, inland waterways may not only offer 
the best but the only practicable means of exten­
sive ground movement for long distances. The ac­
tual capacity of a waterway, the availability of 
waterborne craft, and the adequacy of terminal 
facilities are primary elements in the decision to 
employ inland water routes. Waterways are cate­
gorized by type--open and restricted. Lakes, riv­
ers, canals, and other inland waterways whose 
fairway (a navigable part of a river, bay, or har­
bor) can be negotiated without restriction are 
termed "open" while those inland waterways 
whose fairways are interrupted by dams, locks, or 
by a required portage are termed "restricted". 

4-21 . Means of Inland Waterway Reconnais- • 
sance 

The methods employed in reconnoitering inland 
waterways are dependent upon the time available, • 
the extent and characteristics of the waterway, 
the amount of detail required, and the type of re­
connaissance craft utilized. A preliminary map or 
aerial photo study supplemented in instances 
where aerial observation is not obscured by over­
growth is usually a prerequisite before conducting 
waterborne reconnaissance. Ground reconnais­
sance of a waterway may be accomplished either 
by paralleling the shore on foot or by vehicle, or 
preferably, by directly following the watercourse 
employing some mode of water transportation. In 
either event, means to check critical underwater 
features of the fairway such as depth, width, and 
likely underwater obstacles is mandatory. In most 
cases, army personnel will be required to exercise 
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Table .,.-9. Stamlard La1r1ding Cra.ft, Boat,, and Amphibian Vehicle, of the Tranaportaticm Corps 

a. Landing Craft. 

Draft loaded Operatlq Fund Capacity 
dla ace- Speed COllllUmp-

Ll:,fht 

Type Leqth Beam ment loaded n~!"~ tlon Crew• Carso- apace dimension Ctr:,o
(LT) Fwd Aft (knota) milea (L ) Troop.<rc:· per(loaded) oar) 

Landing craft, utility (LCU) 119' 32' 150 3'4' 4' 6.5 700 34 12 133.0 300 (min) 47'6' X 14' plus 26' X 26' plus 
(501 class). 13'2½' X 12'6'. 

Landing craft, utility (LCU) 115' 34' 180 3' 4' 6.5 700 34 12 160.0 300 (min) 52' X 29'6' plus 22'5' X 14'4'. 
(1466 class). 

Landing craft, mechanized, Mark 56' 14' 28 3' 4'2' 8.0 128 28 4 32.0 120 37'6' X 9'6'. 
VI (LCM (6)). 

Landing craft, mechanized, Mark 73'8' 21' 40 8' 5'6' 10.2 234 41 6 53.5 200 42' X 14'6'. 
VIII (LCM (8)). 

Landing craft, vehicle, personnel 35' 10'5' 8 2'2' 3' 10.5 135 15 4 8.5 36 17'3' X 7'5'. 
(LCVP). 

• For around-th<Hllock operatiollll, 

b. Boots. 

Maxi- Fuel Cruiain1 Capacity 
Deale- d=~ mum Fuel COllllllmp- Speed

Type of boat nation Leqth Beam ment draft eac:lclty tlon loaded r:::::i Crew Remarka 
(LT) (aft) .) (knota) (nautical Carco Pamenpr<rc:· perour) mllea) 

Utility, diesel, plastic, 26', J• 26'6' 8'1' 8.04' 4' 30 4 10 200 2 lLT 12 to 15 Can be transported in cradle 
design 6009. on freight vessels. 

Picket, diesel, wood, 36'6', J• 36'6' 10'7' 6 4' 300 10 15 450 4 ----------------- Can be crated and stowed on 
design 243-B. deck or in hold of freight 

vessel. Bow reinforced for 
beaching. 

Picket, diesel, steel, 46', J 46'4½' 12'8' 9.8 8'6' 370 18 16 828 3 ----------------- Replaces design 243-B. 
design 4003. 

Picket, diesel, wood, 65', Q 64'11' 15'11' 31 6' 900 25 14 500 6 4LT 5 Replaces design 416. 
design 4002. 

Passenger and cargo vessel, T 65'6' 17'8' 66 7' 1,150 19 10.5 635 4 24LT 24 Normally deckloaded on large 
steel, 65', design 2001. 1,300 cargo ship. Under good 

cu ft conditions, can proceed 
overseas under own power. 

-Obseleacent nonstandard. 

;:"II 

t t 
0,..-



.. -t Table 4-9. S14ftdard Landing Craft, &ala, au Amplibiaw Velriela of Uu Tra1llp0riaaon Corpe-Continued 3C.. 
c. Amphibian Vehicles. t•

Draftl....W ll'ael Capad1;y~ 
Type Lensth Beam -t Speed, loaded ~ ~ er- c..........-.a.nemr-

(LT) Fwd Aft [milea) Ca,ao(LT) Troapa~ 

Landing vehicle, 81' 8'2½. 6.4 816• 4•3• 6 knots, wat.er 
wheeled (DUKW). 50 mph, land 

Lighter, amphibian, 36' 10' 7.2 411• 4•3• 3.7 knots, 
&-ton (LARC-V). water 

Light.er, amphibian, 62'6¾. 2611• 87 s·s• s•s• 
26mph, land 
7 knots, water 

60-ton (LARC-LX) 14 mph, land 

Landing vehicle, 29•3• 11'8¼. 81.2 618• 5'3• 6.7 knots, 
tracked, Mark V water 
(LVPT). 27.8 mph, 

land 

30, water 250, 
land 

60, water 160, 
land 

s 

20 

8 

2 

Normal 2.2 
Maximum 4.6 
Normal (.6 
Maximum 6.0 

25 

Emergeney 20 
20 

12'6• X 6'10•. 

16' x s·s•. 

105, water 
210, land 

46, water 187, 
land 

(0 

47 

8 

8 

Normal 53.6 
Emergency 

80.3 
Water 6.0 
Land 9.0 

Normal 125 
Emergency 

200. 
34 

38'3• X 14' 

15-z• X '1'9• X 6'8•. 



--

., .. 

Table 4-10. Sta'tfdard EflgiflM' &ala 

T,peeraft Crew Mulmwn ..... Illas.tam Ltmsth Beua Welpt 
ftloelt.7 

1. Plastic uaault boat: 
a. Paddle propelled ____________________ 3 men 12 riflemen with individual equip- 1.5m/aec 16' 291 lb 

ment (in addition to erew). 
l>. Employed as storm boat____________ 1 man 5 riflemen (in addition to erew) _____ ..; 3.3m/sec Equipped with 25 HP outboard motor. 
e. Outboard motor propelled_ __________ 2 men 10 riflemen (in addition to crew) _____ 2.4111/sec Equipped with 25 HP outboard motor. 

2. Pneumatic aaault boat: 
a. Paddle propelled___________________ 3 men 12 riflemen with individual equipment 2.4111/sec 17' 2501b 

(in addition to crew). 
l>. Outboard motor propelled___________ 1 man 14 riflemen (in addition to erew)_____ 3.3m/sec Equipped with 25 HP outboard motor. 

3. Pneumatic reconnaimanee boat: 
Paddle propelled_________________ 3 men Muimum cargo 600 lb including crew_ 1.5m/aeec 9' 4' 31 lb 

-&. Bridge erection boat_ _________________ 2 men 9 riflemen with individual equipment 19' 8' 3800 lb Propelled by 90 HP inboard e.agine; 
fm addition to crew). maximum apeed up to fl KPH; 30• 

draft. 
5. Bridge erection boat________________ __ 2 men 9 riflemen with individual equipment 

fm addition to erew). 
27' 6800 lb Propelled by two 90 HP inboard en­

apnes; muimum apeed up to 21 
KPH; 40" dndt; boat may be 
dirided into two aections to faolitate 
transporting overland. 

t 
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ingenuity in obtaining suitable reconnaissance 
craft, at times employing whatever means is lo­
cally available. On the other hand, certain engi­
neer and transportation units have organic land­
ing craft and boats which can be adapted for re­
connaissance purposes (tables 4-9 and 4-10). In 
situations where reconnaissance craft may come 
under hostile fire, consideration should be given to 
providing each craft with suitable armament and 
improvised armor plating or sandbag protection. 
Swimming vehicles, such as the armored person­
nel carrier, are not generally appropriate for wa­
terway reconnaissance because of their slow water 
speed, relatively deep craft, and limited maneuver­
ability. 

4-22. Preparation for Inland Waterway Re-
connaissance 

Suitable communications are required by water­
borne reconnaissance parties ; in most cases, this 
will be radio. Also, improvised methods for taking 
depth readings, determining current velocities, 
and measuring and marking fairways are re­
quired (para 2-30-2-49). If underwater recon­
naissance is anticipated, provisions as outlined in 
paragraph 2-37 are made. Reconnaissance in­
structions must be specific, and all personnel thor­
oughly acquainted with the reconnaissance mis­
sion. If the reconnaissance is to be of long dura­
tion, methods of refueling and resupply, often by 
aircraft, are established. Coordination with and 
assistance from local civilians can be extremely 
helpful and should be sought when appropriate. In 
delta regioI1B, swamps, and other areas where 
water channels abound, navigational aids will be 
required to maintain direction. 

4-23. Consideration in the Conduct of Water 
Route Reconnaissance 

As waterways vary greatly and reconnaissance re­
quirements are not consistent, only general guid­
ance can be offered as to what limiting features 
determine the movement capability of a specific 
inland waterway (FM 55-15). Limiting features 
will largely be dependent upon the operational en­
vironment and the contemplated military opera­
tion. Major consideratioilB in waterway recon­
naissance are as follows : 

a. Restricting widths and depths of fairways. 

b. Vertical and horizontal clearance of bridges. 

c. Location of dams or other bars to navigation. 

d. Location of locks to include dimensioilB, tim­
ing, and method of operation. 

e. Frequency, duration, and effect of seasonal 
floods and droughts to include types and dimen­
sions of levees. 

/. Normal freezeup.and opening dates. 

g. Navigation hazards such as rapids, falls, un-
derwater and antiamphibious mines. 

h. Speed and fluctuations of current. 

i. Tidal influences. 

j. Significant changes in channel direction. 

k. Availability of civilian and/or military craft. 

l. Number and types of terminal facilities in­
cluding wharves, cranes, handling equipment, 
maintenance shops, and port clearance. 

m. Aids to navigation such as buoys and lights. 

n. Fords and sites suitable for swimming vehi­
cles. 

o. Potability, contamination, and sediment 
movement. 

p. Nature of waterway bed. 

q. Local organization and administration of wa­
terways to include the indigenous labor force. 

4-24. Waterway Reconnaissance Reports 

As waterways vary considerably, no standardized 
forms have been established to report the resqlts 
of reconnaissance; however, short fo~s or worlc­
sheets based on field requirements ?,re recom­
mended to insure that important aspects of wate:r­
way reconnaissance are not overlooked. Gener§llJ, 
reconnaissance information of inlan~ w~~l'W&fB 
is reported in overlay form utilizing stan(iard 
route reconnaissance symbols and conventiontil 
topographic symbols (fig. 4-4). If recQJ\llais~nce 
information cannot ~ adequately portr@.Y~El in QV­

er]ay for~, written reports describing s~ific t~­
rain f ea tures accompany the ~verl~Y r,epQ1¢. 

4-25. Marking of Inland Waterways 

a. The buoyage system emplQYtid in United 
States wa~:rs (fig. ,Hi) can be r~dilf M.:lapt~d. to 
marking inland watepvays witp.in an op,efatignal 
area. Buoys can be expeditiously f~bri~ted under 
field conditions in accorqance wit!\ the needs of 
the command. Reconnatssance person:tiel should be 
familiar with the buoyaie system, fQI' fy(:!quently 
the marking of al\ inland W@,tefway is accom­
plished in conjunction with its ~natssanee. l:n 
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developed areas, however, major inland water­
ways have been marked by the indigenous popula­
tion. In such circumstances, it is generally easier 
to adapt the local navigational system to meet mil­
itary needs rather than convert to the U.S. system. 

b. Buoys are wooden or metal floats of various 
shapes, sfaes, and colors anchored to the bottom of 
ha:rbors, bays, rivers, and channels. The primary 
function of a buoy is to warn of some danger,.. 
obstruction, or change in the contours of the bot­
tom, and to delineate the fairways. The different 
types of buoys are identified by size, shape, color­
ing, numbering, and the signaling devices with 
which they are equipped. They are usually marked 
on charts so that a course can be plotted to avoid 
the potential hazards indicated. 

c. The buoyage system used in the United States 
employs a simple arrangement of colors, shapes, 
numbers, and lights. Buoy characteristics are de­
termined by tke location of the buoy with respect 
to the navigable channels as entered from a sea­
ward direction. As all channels do not directly 
connect with the sea, arbitrary assumptions are 
applied. In such circumstances, operators are re­
quired to consult navigational charts to determine 
the assumed sea ward direction of the fairway. 
The principal types of buoys are described below: 

(1) A spar buoy is wmally a large log, 
trimmed and appropriately painted; it may also be 
constructed of steel plates joined to form a slim 
cylinder. The shape of a spar buoy has no signifi­
cance. Coloring reveals the particular meaning of 
the buoy. 

(2) A can buoy is usually conatructed of 
metal and its shape is similar to that of an ordi­
nary tin can. Normally, it is used to designate the 
port side (entering from seaward), but may be 
used to mark the middle of a channel, a junctfon, 
or an obstruction. Color indicates its particular 
purpose. A can buoy is never used to mark the 
starboard side of a channel. 

(8) A nun buoy is also constructed of metal 
al\d has a conical top. It is normally used to mark 
the starboard side of the channel ( entering from 
seaward), but may also be used for mid-channel, 
junction, or obstruction marking; the color de­
notes its particular purpose. A nun buoy is never 
used on the port side of a channel. 

(4) A lighted buoy is a float upon which is 
mounted a short skeleton tower with a lantern at 
the top. Its shape has no significance; however, its 
purpose is indicated by color. 

FM 5-36 

(5) Bell buoys, gong buoys, and whistle buoys 
are floats with sound equipment installed. No sig­
nificance is attached to their shapes. 

d. All United States buoys are painted with dis­
tinctive colors to indicate their purpose or the side 
on which they should be passed when entering 
from seaward. 

(1) A black buoy marks the port side of a 
channel or the location of obstructions which must 
be passed by keeping the buoy on the port side of 
the vessel. It displays white or green lights at 
night. 

(2) A red buoy marks the starboard side of a 
channel or the location of obstructions which must 
be passed by keeping the buoy on the starboard 
side. It displays white or red lights at night. 

(8) A red and black horizontally banded b'U0'/1 
marks a junction in the channel or an obstruction 
which may be passed on either side. If the topmost 
band is black, the preferred channel will be fol­
lowed by keeping the buoy on the port side when 
proceeding from seaward; if the top-most band is 
red, the preferred channel will be followed by 
keeping the buoy on the starboard side. This buoy 
may have white, red, or green lights. 

(4) A black and white vertically striped buoy 
marks the fairway or mid-channel and may be 
passed on either side. It displays a white light at 
night. 

(5) Special-purpose buoys have distinctive 
colors and are usually spar buoys. They reveal the 
locations of anchorage areas, dredging operations, 
ete. 

e, Buoys indicating the starboard side are 
marked with even numbers; those indicating the 
port side are marked with odd numbers. Mid­
channel, junction, and special-purpose buoys are 
not numbered, but may be lettered for identifica­
tion. 

f. Usually only buoys in key spots have lights; 
some unlighted buoys have reflectors which may 
be white, red, or green and have the same signifi­
cance as lights of the same colors. Black buoys 
have green or white lights; red ones have red or 
white lights. Mid-channel buoys use white only 
while obstruction and junction buoys use the ap­
propriate color to indicate the preferred channel. 
Channel buoy lights are usually slow flashing (not 
over 80 flashes per minute). If they mark impor­
t.ant turns or dangerous areas, they will be quick 
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flashing with 60 or more flash~ per minute. Red between series. Mid-channel buoys have short-long 
and black horizontally banded buoys have inter­ flashing lights-groups consisting of a short flash 
rupted quick flashing lights-a series of quick and a long flash repeat.ed at the rate of about eight 
flashes with dark intervals of about four seconds per minute. 

De•cri on s l 

OPERATING FACILITIES 

)l. Slipway. Shipyard I_ ......-m,,---

2. Tow path 

3. Bumping po•t■ II 
4. Icebreaker 

5. Mooring pole• 

6. Shipturning point 

7. Alongaide berth •.•••••••••.. .• 
...........8. Tanker berth :C I I: 

9. Lighter berth 

10. Water level indicator 

• 

• 

Ii 

Fit,11.re 4-4. Con11ffltional ,ymboZ. for ue iK milita7'1/ fl60fl"1JJJAio 

@csimentation on navigable inland watenoat1• and aea and river porta 
(STANAG 116-', STANAG 1156, SOLOG 91, and SOLOG 18). 

https://Fit,11.re
https://repeat.ed
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.. 

l,l 

.. 

Serial 
Number s. . -

OPERATING FACILITIES 
(Cont'd) 

11. Water 1au1e • 
12. llecordin1 tide 1auae ~ 
13. Hi1bwater mark 1au,e 0 
14. Kilometer •tone· 9 
15. Warnin1 •tation ~ 
16. Drinldn1 water •upply e 
17. Fuelln1 •tation ® 
18 . Coalin1 1tation ® 
19. Crane r:f 

20. Tn.velin1 crane a 
Figtire .i-4-Continued. 
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Serial 
Number De• ,c.r:iption Symbol 

OPERATING FACILITI~ 
(Cont'd) 

.. 
21. Loa.ding berth 

22. Eleva.tor for oil 0 
23. Electricity eupply point ® 

AUXILIARY SERVICES 

24. Trar,.eformer ~ 

25. Radar station ¥ 
26. Phone bootll rn 
27. High tension line .n. .tt. 
28. Telephone overhead line t t ' t 
29. High ten•lon cable •-•-•-+ 

Fig"re 4-4-Contlnued. 
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r Serlal 
Number Ducri'Dtion Symbol 

fl 

.. 30. 

31. 

32. 

33. 

34. 

35. 

~ 

36. 

37. 

38. 

AUXILIARY SERVICES 
(Cont'd) 

Telephone cable 

Waterworks 

Pumping atation 

WATERWAY CONSTRUCTION 
AND CHARACTERIS.TICS 

Aqueduct 

Culvert 

Syphon 

Sewer 

Navigable canal 

Raised canal 

TTTTTTT 

.A. 
[Q] 

! I ~ HI-( 

"'T' .fTT'\ 

~~ 
1f 
---t=~ ---

__A_ 

,,,,,,, 

FilfUre 4-.-Continued. 
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Serial 
Number 

39. 

40. 

41. 

42.. 

43. 

44. 

45. 

46. 

47. 

,I 48. 
11 

De1crbmon. Svm:bol 

WATER.WAY CONSTRUCTION 
AND CHARACTERISTICS 

Canal cut 

Fairway 

Dry river bed 

Cataract, rapid• 

Waterfall 

R.eed1 

Single 1tonea or rocks 

R.ock or reef 

Breakwater 

Groin ■ 

(CObt1d) 

........... ...._ 
-;,,,,,,ii> 

----~---~--------- ....... 

..... 
• ••:• ',i. ' ••.........:•' ,. . .... 

~ "/J..···- •• 

~ 
~ 

.,,_ -_.,
JI.IC..-•-
!1=·····+: 
••'• :t...•

I 
•.. 

--4--
\ I 

==f 
Figwr, H-Contlnuecl. 

t 

• 
-. 

- t 

• 
' • 

.. 

4-22 



.,, 

-

., 

FM 5-36 

Seri&l 
Number .De1crt ·on s- _bol 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

WATER.WAY CONSTR.UCTION 
AND CHARACTERISTICS (Cont'd) 

Stone mole or pier ~ 
pWooden mole or pier 

LANDING STAGES 

- for vehiclH ~ 
- for pa11en1er1 t--{ 

BANK CONSTR.UCTION 

Iron 

Brick work or concrete 
up to 5 m width 

Brick work or concrete 
over 5 m width 

Wattle work (fa1cine 
fillin1) or 1rit layer 

Pavin1 

FtflW• H-Contlnued. 
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Serial 
1 Number 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

De,crim:ion Jvmbol 

DAMS 

Darn across a valley 

• of earth or rock filling 

•- of masonry or concrete 

Weir 

Sliding-. Safety-. Guard-
or Tide-lock 

Emergency gate 

HarbQr leek 

Lock 

Ship-lift 

NA VIOA TION SYMBOL,$ 

Lightship 

y 
y 
I 

< ·: 

J.r 

«« 
tt 

l><I 

... 

• 

• 

'I . 

Figure 4--'-Continued. 
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Serial 
Number Descriotion Symbol 

.... 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

I 

74. 

75. 

76. 

NAVIGATION SYMBOLS 
(Cont'd) 

Light house 

Light beacon 

Light beacon (coordinated) 

Storm signal mast 

Signal post 

Beacon 

Floating beacon 

Deviation beacon 

Buoys 

Mooring buoy 

* . 

! 
! 
r 
r 
1 
1 
y 

-0--0-! 
¢> 

Figv.f'e 4-4-Continued. 
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Serial 
Number De.crhdon Symbol 

NAVIGATION SYMBOLS 
,, (Cont'd)
I .. 

77. Broom (brush) 

,, 

78. Wind indicator, and com-
bined wind indicator and 
water gauge lT 

79. PrHignal for awingbridge c1 
80. Mooring prohibited ~ 
81. Free anchorage area t2 

, 82. Wreck, trunk viaible 

83. Wr.eck, dangerous to aur- ..·r·r;·.. ..........face navigation 

84. Wreck, not conaidered ..dangerous to surface 
navigation 

MISCELLANEOUS 

85. Section mark 

'Figure 4-4-Continued. 
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Serial 
Numbel' 

86. 

Descr i -i.on 

MISCELLANEOUS 
(Cont'd) 

Extremely variable water 
level 

S :bol 

~ 

(Vertical clearance) 

87. 

: 88. 

89. 

90. 

, 91. 

92. 

Limit of navigability for 
vessels with inc:lic:\ted (Length)
dimensions expressed in 
meters 

Direction of now 

River port 

River port connected to 
a railway 

Canal - green 

River - blue 

93. Improvement 

94. Planned 

F111Kre r~ntinued. 

(Width) 

(Draft) 

• 
p 

--- - ---

-- --------.-.-----~----
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Serial 
Number De111crhm.oa Symbol 

MISCELLANEOUS 
(Cont'd) 

95. • Canal clan 0 

96. • Canal clau l 

97. 

99. 

• Canal claH 11 

• Canal clan IV 

100. 

.. 

er 

•Canal. smp DIMENSIONS 
Cla111111 Tonnage Lenillth Width Maximum Draft 

0 300T .. - -
I 

n 

Ill 

IV 

V 

-

300T 
I 

600T 

11 JO0T 

1, 350T 
' 
I 

2, 000T 

38. 50 m 

SO. 00 m 
I 

6~. 00 m 

80. 00 m 

95. 00 m 

5.00 m 

6.60 m 

8. 2.0 m 
I 

9.50 m 

11. 50 m 

3. 55 m 

4.2.0 m 
I 

3. 95 m 

4.40 m 

6. 70 m 

I 

Figure 4-4-Continued. 



(RED) 

NUN BUOY 
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(COLOR 
DEPENDENT 
ON PURPOSE) 

-- - :'-.

~" 

(BLACK) 

.CAN Buoy' Markino Starboard Side
MarklnQ Port Side of of Chonnel From Seaward SPAR BUOY
Chomel From Seaward 

• : • 

(BLACK 
SWHITE) 

(BLACK 
8 RED) 

~ BUOY MARKING OBSTRUCTION 
If Top land 11 led, KHp luoy To Starboard. BUOY MARKING 

MIDCHANNEL OR If Top land 11 llacli, KHp luoy To ,ort. DREDGING AREA 
FAIRWAY MARKER 

FISH TRAP OR NET MARKER 
-
ANCHORAGE 

• 

QUARANTINE ANCHORAGE 

BELL 

AREA 

Figv.re 4-6. B11.011age a11atem of the United Sta.tea. 

Section V. RECONNAISSANCE OF FOOTPATHS AND TRAILS 

~26. General means of reaching otherwise inaccessible point.a. 
Therefore, particularly in underdeveloped areas ofA route of communication generally is a network 
the world where , insurgencies generally occur,of roads over which supplies are carried and com­
forces must be prepared to carry supplies and tobat movements are made; however, in counterin­

surgency operations, footpaths and trails rather conduct combat movement.a in areas where only
' than roads often may be the only reliable land footpaths and trails exist. 

4-29 
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4-27. Fadors Affecting Reconnaissance 
Various factors affect reconnaissance of footpaths 
and trails in an area of operations. Among these 
factors are the following: 

a. Degree of influence of the enemy in the area. 

b. Terrain and climatic features within the area 
of operations. 

c. Degree of training and ability of reconnais­
sance personnel. 

d. Ability to support reconnaissance personnel 
through use of signal communications and air­
craft. 

4-28. Trail Marks 

Trail marks normally are used to assist in land 
• navigation by identifying a location, showing a 

direction, or indicating a distance. Trail marks, 
however, may have other uses, such as indicating 
degree of enemy activity or degree of danger 
within an area. Trail marking, like route marking, 
is essentially a form of communication used to 
convey previowtly gathered or established infor­
mation to personnel who are passing through or 
find themselves at a particular geographic point. 
Trail marks may be simple or complex, depending 
upon the degree of permanency desired, the 
amount of information to be conveyed, and the 
requirement for secrecy to prevent unauthorized 

persons from identifying the trail marks and/or 
correctly interpreting them. 

4-29. Methods of Trail Marking 
In an operational environment there will likely be 
standard or accepted trail marks already in use by 
indigenous personnel of the area. Such trail marks 

.. 
will probably utilize natural land marks and avail­
able resources of the area. In general, conven­
tional methods of trail marking include the follow­ " 
ing: 

a. Tree blazing with distance and/or direction 
being shown by the placement of the blaze mark. 

b. Marking the underbrush by breaking 
branches and/or twigs. Direction and method of 
breaking may indicate direction and/or distance. 

c. Use of sticks, stones, or other indigenous ma­
terial placed in a particular pattern may convey 
distance and/ or direction. 

d. Marked sticks placed in the ground may be 
used to convey information. The length(s) of the 
stick(s) and/or cuts on the sticks may indicate 
various types of information. 

e. Items abnormal to the environment, such as 
strings, rags, paper, etc., may be used to mark a 
trail. 

/. Use of paint to mark trees and other land­
marks may be used to convey almost any quantity 
or type of information. 

.. 
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CHAPTER 5 

MARKING OF ROUTES• 

5-1, Purpose and Responsibility (STANAG 
2027, CENTO STANAG 2027, SEASTAG 
2027, and SOLOG 62) 

The procedures for the posting of military routes 
with signs have been standardized for the United 
States and allied nations ; furthermore, the system 
may be integrated into existing civil systems in 
accordance with military requirements. Signs af­
fecting routes include those specifically posted for 
the movement of t roops and supplies and those 
designed to inform and to regulate traffic. Prepa­
ration and posting of permanent signs for route 
marking and traffic control is an engineer respon­
sibility. Signs are posted as directed in the traffic 
circulation plan and traffic control plan. Opera­
tional responsibility for route signing, however, 
remains a command f unction. 

5-2. Dimensions 

In genera.I, the size of route signs is not pre­
scribed; however, they must be sufficiently large 
to be easily read under poor lighting conditions. 
Exceptions to this rule are bridge classification 
signs (para 2-52) for which dimensions are spe­
cific. As a guide, signs for civil international road 
use are normally not less than 16 inches square 
(fig. 5-1). 

5-3. Types and Application of Signs 
Standard route signs are grouped into three gen­
eral types: hazard signs, regulatory signs, and 
guide signs. Application of the three general types 
is listed in table 5-1. 

a. Military hazard signs are used to indicate 
traffic hazards. Employment of these signs in a 
communications zone normally requires coordina­
tion with civil authorities. Hazard signs are 
square and are installed with one diagonal in a 
vertical position. A military hazard sign not in­
cluded in the Geneva Convention or in the system 
of the host country has a yellow background with 
the legend or symbol inscribed in black (fig. 5-2). 
The wording on these signs is in the language or 
languages determined by the authority erecting 

Table 5-1. General Road Sig11,1J Applieations 

Type Application 

Hazard _______ Advance warning of stop signs and 
traffic signals. 

Bumps. 
Changes in road width. 
Crossroad. 
Curves. 
Danger or hazard. 
Dangerous comer. 
Dips. 
Junction T. 
Junction Y. 
Level railroad crossing, advance warning. 
Men working. 
Railroad crossing. 
Road construction repairs. 
Road narrows. 
Slippery road. 
Steep grades. 
Steep hill. 
Turns. 

Regulatory ____ No entry. 
One way. 
Parking restrictions. 
Specific regulat ions for vehicles. 
Speed limit. 
Stop. 
Bridge classification. 

Guide ________ Detour. 
Detour begins. 
Detour ends. 
Directions. 
Distances. 
Information to help driver. 
Locations. 
Route number. 

the sign. If a military hazard sign employs a 
traffic sign approved by the Geneva Convention or 
other civil traffic sign designated by the host coun­
try, the civil symbol is superimposed on a yellow 
background (fig. 5--3). 

b. Military regulatory signs regulate and con­
trol traffic and define the light line. Regulatory 
signs are rectangular and are posted with the 
sides vertical (fig. 5--4). Regulatory signs have a 
black background o:µ which the legend or symbol 
is superimposed in white; exceptions to this rule 
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Figure 5-1. Ezamplea of international road BignB. 

are: bridge classification signs, stop signs, no ~- Exception to Standard Military Regula­
entry signs, and signs applicable to civil as well as tory Signs 
military traffic (pa.ra 5-4). a. Stop Signs. Military stop signs are octagonal 

c. Military guide signs indicate direction or lo­ (8-sided) and consist of a yellow background with 
cation. the word, STOP, superimposed'in black (fig. 5-5). 
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Figure 5-1-Continued. 

b. No Entry Signs. No entry signs employ the erect signs which require compliance by civilian 
standard Geneva Convention symbol superim­ traffic, the civil traffic sign system of the local 
posed on a black background (fig. 5-5). area is used. 

c. Bridge Marlcings. See paragraph 2-52. 5-5. Guide Signs for Military Axial and 
d. Indication of the Light LiM. See paragraph Lateral Routes 

5-13. a. Military route guide signs are rectangular 
e. Application to Civilians. If military forces and are posted with the long axis vertical (figs. 
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Figure 5-1-Continued. 

6---o and 5-7). These signs consist of the military traffic flow moving away from the FEBA is made 
route number and the appropriate directional by means of a directional disk :with barred arrow 
disk. Route guide signs have a black background representing traffic movement toward the rear 
with white inscriptions. (fig. 6---o). On route signs of 1.ateral rCYU.tes, the 

standard direction abbreviations-N, E, S, W,b. Route ~de signs often show the direction of 
traffic flow. For axial routes, differentiation be­ NE, SE, NW, and SW-are used to indicate the 
tween traffic flow moving toward the FEBA and general direction of traffic flow (fig. 5-7). 

0 
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Figure 5-1-Continued. 

c. If standard signs are not available, military 
route guide signs may be fabricated from a direc­
tional disk placed over a rectangular panel upon 
which the route number is inscribed (figs. 5-6 and 
5-7). 

~- Other Guide Signs 

In addition to guide signs for military routes, 

guide signs may be employed for informational 
purposes. These signs depict such information as 
location, distance, direction, civilian route num­
bers, and road destinations and are rectangular 
with black backgrounds and white inscriptions. 
This type of sign is posted with the sides vertical 
and with the long axis in a position which best 
accommodates the inscription on the sign (fig. 
5-8). 
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CURVE TO RIGHT 

WINDING CURVES 

T-JUNCTION 

"' 

SHARP CURVE TO RIGHT 

RAILROAD CROSSING 

• 

PRIMARY ROAD CROSSING 
SECONDARY ROAD 

Figure 5-f. Exatmples of hazard signs not included in the Geneva Convention 
(yellow background and black symbols or letters). 

5-7. Signs for Marking Headquarters and Lo­
gistical Installations (STANAG 2035 and 
SOLOG 64) 

Location signs for headquarters and logistical in­
stallations are rectangular and posted with the 

sides vertical. To mark a headquarters or logisti­
cal installation, the appropriate military symbol 
(FM 21-30) is used. The inscription is black su­
perimposed on a yellow bac~ound. The basic 
symbol may be supplemented by national distin-
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Figure 5-!-Continued. 

guishing symbols or abbreviations (AR 310-50). guishing symbols. When security interests require, 
For division headquarters and above, nationality headquarters and installation markings may be 
is always indicated. Colors other than yellow and temporarily covered or removed. Lighting require­
black are prohibited except for national distin- ments are specified by the local commander. 
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l'il/Uf'e 5-8. E~a1m,ples of Ju,,ztwd ttigna meluded mthe Ge,u11ci Convention. 

5-8. Guide Signs for Casualty Evacuation 5-10. Unit Direction Arrow (STANAG 2154 
Routes and SEASTAG 2154) 

Temporary unit direction arrows may be used toa. On a rectangular sign with white back­
mark routes of march. The unit direction arrowground, the following inscriptions in red indicate 
consists of a black inscription superimposed on aa casualty evacuation route (fig. 5-9). 
white background (fig. 5-11). In addition to the 

(1) Directional arrow. direction arrow, the unit identification symbol (a 
distinctive mark or number) is included as part of(2) Red cross (red crescent for Turkish 
the inacription. Unit route signs are placed a shortArmed Forces). time in advance of the moving column and are 

(8) Unit or subunit designation if required. picked up by a trail vehicle. 

(4) Additional information such as unit or 
5-11. Military Detour Signsnational marking .if required. 
Military detour signs consist of a white arrow su­

b. An alternate sign may be fabricated from a perimposed on a blue square (fig. 5-12). The sign 
white disk, four segments of which are cut out to is placed with one diagonal in a vertical position. 
give a cruciform shape. The inscriptions as above The number of the diverted route is shown either 
are shown in red. by placing it on the square over the arrow or by 

adding the number under the square by means of 
a small panel. Detour signs as illustrated in figure5-9. Directional Disks 
5-8 may also be used. 

a. The directional disk consists of a fixed black ... 
arrow, with or without bar, on a white back­ 5-12. Road Markers in Northern Areas 
ground. Eight equally spaced holes around the Conditions of heavy snow require special attention 
edges of the circumference allow the disk to be in posting road signs. Permanent routes are delin­
nailed with the arrow pointing in the desired eated by durable markers spaced evenly on both 
direction. Disks are no larger than 16 inches in sides of the traveled way. In open country, poles
diameter (fig. 5-10). of appropriate height with direction markers, 

snow markers, brushwood, rock cairns, or flagsb. Directional disks are used in conjunction 
may be employed. Markers should be erected atwith standard guide signs to indicate military least one meter off the traveled way to avoid traffic 

axial and lateral routes (para 5-5). Moreover, damage. If complete road delineation cannot be
directional disks may be used together with unit accomplished, arrow signs may be erected at 
signs to indicate direction to locations of major prominent points to indicate road direction. Road 
units (group and above). Battalions and smaUer markers and signs used for long periods in north­
units are prohibited from utilizing directional ern areas are checked frequently to insure their 
disks; however, any arrow sign which provides a positions have not been altered. In areas with pro­
different shape and color from the standard direc­ longed conditions of snow, yellow (international 
tional disk may be employed to indicate unit loca­ orange) may be substituted for ~bite on all stand­
tion. ard military route signs. 
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Figure 5-5. Ea:cept:ions to standard coloring of regul,atory rigns. 

5-13. Indication of the light Line (STANAG 
2024, SEASTAG 2024, and SOLOG 55) 

The light line is a designated line forward of 
which vehicles are required to use blackout lights 
at night. The light line is indicated by a rect.angu­
lar sign which is preceded by two warning panels 
which are placed in accordance with the situation 
and the nature of the terrain (fig. 5-13). The first 
warning panel is preferably located between 500 
and 200 meters before the light line. 

5-14. lighting of Military Route Signs 
(STANAG 2012, SEASTAG 2012, and 
SOLOG 119) 

The appropriate milit.ary authority in the area 
specifies those signs which are to be illuminated 
with primary consideration being given to hazard 
and directional signs. Requirements for illuminat­
ing signs vary in accordance with the following 
conditiona. 

a. Normal Lighting Conditions. Under normal 
lighting conditions, it ,is the responsibility of each 
armed force to insure that st.andard signs are visi­
ble at night and other periods of reduced visibil­
ity. 

b. Reduced Lighting Conditions. Under reduced 
lighting conditions, the positioning of the signs 
and the methods adopted to make them visible (il­
lumination or reflection) must enable personnel to 

see them from vehicles fitted with reduced lighting 
or filtering devices. 

c. Blackout Conditions. In a blackout zone, sign 
illumination is as follows: 

(1) Signs are provided with upper shields 
which prevent light from being directly observed 
from the air. Additionally, the light illuminating 
the sign is of such low intensity that it is not 
possible to locate the sign from the air at altitudes 
greater than 150 meters by its reflection off the 
road surface. 

(2) Illumination devices are positioned so as 
to be recognizable by oncoming vehicles at a road 
dist.ance of 100 meters and readable at a distance 
of 80 meters. 

5-1 5. Specifications for Route Sign Lighting 
a. The system of lighting must remain opera­

tional for a minimum of 15 hours without refuel­
ing or change of batteries. If the source of light is 
of an expendable type (such as battery, liquid 
fuel, etc.), quiet a.nd simple repla.cement must be 
possible under combat conditions. 

b. When the method of illumination is an inde­
pendent light source, the equipment must be of 
light weight, easily stored and transported in 
small vehicles. Likewise, the system of lighting 
must be shock, fire, and weather resist.ant and 
simple to inst.all and operate. 
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APPENDIX B 

. CONVERSION TABLES, TRIGONOMETRIC RELATIONS, 
AND NUMERICAL FUNCTIONS 

• 
B-1 . Conversion Tables 

a. Meters to Feet; Feet to Meters. 

(1 Meter - 3.2808 Feet; 1 Foot - 0.3048 Meter) (1 Meter - 8.2808 Feet; 1 Foot - 0.3048 Meter) 

Metera Feet or Feet Metera Feet or Feet 
Metera Metera 

0.3048 1 3.2808 14.3256 47 154.1976 
0.6096 2 6.5616 14.6304 48 157.4784 
0.9144 3 9.8424 14.9352 49 160.7592 
1.2192 4 13.1232 15.2400 50 164.0400 
1.5240 5 16.4040 15.5448 51 167.3208 
1.8288 6 19.6848 15.8496 52 170.6016 
2.1336 7 22.9656 16.1544 53 173.8824 
2.4384 8 26.2464 16.4592 54 177.1632 
2.7432 9 29.5272 16.7640 55 180.4440 
3.0480 10 32.8080 17.0688 56 183.7248 
3.3528 11 36.0888 17.3736 57 187.0056 
3.6576 12 39.3696 17.6784 58 190.2864 
3.9624 13 42.6504 17.9832 59 193.5672 
4.2672 14 45.9312 18.2880 60 196.8480 
4.5720 15 49.2120 18.5928 61 200.1288 
4.8768 16 52.4928 18.8976 62 203.4096 
5.1816 17 55.7736 19.2024 63 206.6904 
5.4864 18 59.0544 19.5072 64 209.9712 
5.7912 19 62.3352 19.8120 65 213.2520 
6.0960 20 65.6160 20.1168 66 216.5328 
6.4008 21 68.8968 20.4216 67 219.8136 
6.7056 22 72.1776 20.7264 68 223.0944 
7.0104 23 75.4584 21.0312 69 226.3752 
7.3152 24 78.7392 21.3360 70 229.6560 
7.6200 25 82.0200 21.6408 71 232.9868 
7.9248 26 85.3018 21.9456 72 236.2176 
8.2296 27 88.5816 22.2504 73 239.4984 
8.5344 28 91.8624 22.5552 74 242.7792 
8.8392 29 95.1432 22.8600 75 246.0600 
9.1440 30 98.4240 23.1648 76 249.3408 
9.4488 31 101.7048 23.4696 77 252.6216 
9.7536 32 104.9856 23.7744 78 255.9024 

10.0584 33 108.2664 24.0792 79 259.1832 
10.3632 34 111.5472 24.3840 80 262.4640 
10.6680 35 114.8280 24.6888 81 265.7448 
10.9728 36 118.1088 24.9936 82 269.0256 
11.2776 37 121.3896 25.2984 83 272.3064 
11.5824 38 124.6704 25.6032 84 275.5872 
11.8872 39 127.9512 25.9080 85 278.8680 
12.1920 40 131.2320 26.2128 86 282.1488 
12.4968 41 134.5128 26.5176 87 285.4296 
12.8016 42 137.7936 26.8224 88 288.7104 
13.1064 43 141.0744 27 .1272 89 291.9912 
13.4112 44 144.3552 27.4320 90 295.2720 
13.7160 45 147.6360 27.7268 91 298.5528 
14.0208 46 150.9168 28.0416 92 301.8336 

B-1 



FM 5-36 

(1 Meter = S.2808 Feet; 1 Foot = 0.8048 Meter) (1 Meter = S.2808 Feet; 1 Foot = 0.so,s Meter) 

Metera Feet or Feet Meters Feet or Feet 
Metera Matera 

28.3464 93 305.1144 29.5656 97 318.2376 
28.6512 94 308.3952 29.8704 98 321.5184 
28.9560 
29.2608 

95 
96 

311.6760 
314.9568 

30.1752 
30.4800 

99 
100 

324.7992 
328.0800 • 

b. Millimeters and Equivaler,J; Decimals of Inches. 

ADVANCING BY 1 MM 

MM Inches MM Inches MM Inches MM Inches 

1 .08937 26 1.02362 51 2.00787 76 2.99212 
2 .07874 27 1.06299 52 2.04724 77 3.03149 
3 .11811 28 1.10236 53 2.08661 78 3.07086 
4 .15748 29 1.14173 54 2.12598 79 3.11023 
5 .19685 30 1.18110 55 2.16535 80 3.14960 
6 .23622 31 1.22047 56 2.20472 81 3.18897 
7 .27559 32 1.25984 57 2.24409 82 3.22834 
8 .31496 33 1.29921 58 2.28346 83 3.26771 
9 .85438 34 1.33858 59 2.32283 84 3.80708 

10 .39370 35 1.37795 60 2.36220 85 3.34645 
11 .43307 36 1.41732 61 2.40157 86 3.38582 
12 .47244 87 1.45669 62 2.44094 87 8.42519 
13 .51181 38 1.49606 63 2.48031 88 3.46456 
14 .55118 39 1.53543 64 2.51968 89 3.50393 
15 .59055 40 1.57480 65 2.55905 90 3.54330 
16 .62992 41 1.61417 66 2.59842 91 8.58267 
17 .66929 42 1.65354 67 2.63779 92 3.62204 
18 .70866 43 1.69291 68 2.67716 93 3.66141 
19 .74803 44 1.73228 69 2. 71653 94 3.70078 
20 .78740 45 1.77165 70 2.75590 95 8.74015 
21 .82677 46 1.81102 71 2.79527 96 3.77952 
22 .86614 47 1.85039 72 2.83464 97 3.81889 
23 .90551 48 1.88976 78 2.87401 98 3.85826 
24 .94488 49 1.92913 74 2.91338 99 3.89673 
25 .98425 50 1.96850 75 2.95275 100 8.93700 

c. Time Distance Conversion. • 
Mllea Knota Feet per Kllometera Meters Miles Knots Feet per Kllometera Metera 

per hour eecond per hour per aecond per hour eecond per hour per eecond 

1 0.8684 1.4667 1.6094 0.447 21 18.24 30.80 33.80 9.39 
2 1.74 2.98 8.22 0.894 22 19.10 32.27 35.41 9.83 
3 2.60 4.40 4.83 1.34 23 19.97 33.73 37.02 10.28 
4 3.47 5.87 6.44 1.79 24 20.84 35.20 38.63 10.7..3 
5 4.34 7.88 8.05 2.24 25 21.71 86.67 40.24 11.18 
6 5.20 8.80 9.66 2.68 26 22.57 38.13 41.84 11.62 
7 6.07 10.27 11.27 3.13 27 23.44 39.60 43.45 12.07 
8 6.95 . 11.73 12.88 8.58 28 24.82 41.07 45.06 12.51 
9 7.81 13.20 14.48 4.02 29 25.18 42.53 46.67 12.96 

10 8.68 14.67 16.09 4.47 30 26.05 44.00 48.28 13.41 
11 9.55 16.13 17.70 4.92 31 26.92 45.47 49.89 13.86 
12 10.42 17.60 19.31 5.36 32 27.79 46.93 51.50 14.30 
13 11.29 19.07 20.92 5.81 33 28.66 48.40 53.11 14.75 
14 12.15 20.53 22.53 6.26 34 29.52 49.87 54.72 15.20 
15 13.02 22.00 24.14 6.71 35 30.39 51.33 56.33 15.65 
16 13.89 23.47 25.75 7.15 36 31.26 52.80 57.94 16.09 
17 14.76 24.93 27.36 7.60 37 32.13 54.27 59.65 16.54 
18 15.63 26.40 28.97 8.05 38 33.00 55.73 61.16 16.99 
19 16.50 27.87 30.58 8.49 39 33.87 57.20 62.77 17.43 
20 17.37 29.33 32.19 8.94 40 34.73 58.67 64.38 17.88 
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Mllee Knots Feet per Kilometers Meters Mllee Knots Feet per Kilometers Meten 
per hour eecond per hour per eecond per hour ,econd per hour per aecond 

41 35.60 60.13 65.98 18.83 59 51.23 86.53 94.95 26.37 
42 36.47 61.60 67 . 59 18.77 60 52.10 88.00 96.56 26.82 
43 37.34 63.07 69.20 19.22 61 52.97 89.47 98.17 27.27 
44 38.21 64.53 70.81 19 .67 62 53.84 90.94 99.78 27.71 
45 39.08 66.00 72.42 20.12 63 54.70 92.40 101.39 28 . 16 
46 39.95 67.47 74.03 20.56 64 55 . 58 93.87 103.00 28.61 
47 40.81 68.93 75.64 21.00 65 56,45 95.34 104 .61 29.06 
48 41.68 70.40 77.25 21.45 66 57.31 96.80 106.22 29.50 

• 49 
50 

42. 55 
43.42 

71.87 
73.33 

78.86 
80 .47 

21.90 
22 .35 

67 
68 

58.18 
59.05 

98.27 
99.74 

107.88 
109.44 

29.95 
30.40 

51 44.28 74.80 82.08 22.80 69 59.92 101.20 111.05 30.84 
62 45.16 76.27 83.69 23.24 70 60.78 102.67 112.66 31.29 
53 46.02 77.73 85.30 23.70 71 61.65 104.14 114.27 • 31. 74 
54 46.89 79.20 86.91 24.14 72 62.52 105.60 115.88 32.18 
55 47.76 80.67 88.52 24.59 73 63.39 107.07 117.49 32.63 
56 48.63 82.13 90.13 25.03 74 64.26 108.54 119.10 38.08 
57 49.50 88.60 91.74 25.48 75 65.13 110.00 120.71 38.53 
58 50.37 85.07 93.35 26.93 100 86.84 146.67 160.94 44.70 

P-2. Conversion Factors 

a,, Linear Measure. 

Mllee 
Meters• Inchee Feet Yarda Klllometera Fathoms 

Statute Nautical•• 

1.0 39.37 3.28083 1.09361 0.0006214 0.0005396 0.001 0.546 
.0254 1.0 .0833 .0278 .00001578 .00001371 .0000254 .0139 
.3048 12.0 1.0 .3333 .0001894 .0001645 .0003048 .167 
.9144 36.0 3.0 1.0 .0005682 .0004934 .0009144 . 500 

5.0292 198.0 16.5 5. 5 .003125 .002714 .005029 2.76 
20.1168 792.0 66.0 22.0 .0125 .01085 .02012 11.0 

1,609.35 63,860.0 6,280.0 1,760.0 1.0 .8684 1.6094 879.0 
1,868.25 72,962.5 6,080.2 2,026.73 1.15155 1.0 1.85325 1,010.0 
1,000.0 39,370.0 3,280.83 1,093.61 .6214 .5396 1.0 546.0 

219.5 8,640.0 720.0 240.0 .1364 . 1184 .2196 120.0 
1.829 72.0 6.0 2.0 .00114 .00098 .00183 1.0 

•1 meter - 10 decimeters - 100 centimeters - 1,000 millimeters. 
..A nautical mile la the len,th on the earth'■ aurface of an arc aubtended by one minute of &DIie at the center of the earth... 
b. Surface Mea.sure. 

• 
Square meters Square lnchee Square feet Square yard■ Square rod■ S=mllee Square ldlometera 

ltatute) 

1.0 1,550.0 10.764 1.196 0.03954 0.000000386 0.000001 
.00065 1.0 .0069 .00077 .00000026 .00000000025 .00000000065 
.0929 144.0 1.0 .1111 .00367 .0000000359 .0000000929 
.8361 1,296.0 9.0 1.0 .0331 .000000323 .000000836 

26.293 39,204.0 272.25 30.25 1.0 .00000977 .0000253 
4,046.8 6,272,640.0 43,560.0 4,840.0 160.0 .00156 .00405 

10,000.0 15,499,969.0 107,639.0 11,960.0 395.37 .00386 .01 
2,589,999.0 Sq ft X 144 27,878,400.0 3,097,600.0 102,400.0 1.0 2.59 
1,000,000.0 Sq ft X 144 10,763,867.0 1,195,985.0 39,537.0 .3861 1.0 
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c. Cubic Measure. 

U.S. gallons Meuurement 
Cubic centimetera Cubicinche,, Cubic feet Cubic yarda tons 

Liquid Dry 

1.0 
1,000.0 

16.39 
28,317.0 

764,559.0 
946.4 

1,101.2 
3,785.4 
4,404.9 

35,239.3 
1,130,000.0 

0.061 
61.023 

1.0 
1,728.0 

46,656.0 
57.75 
67.201 

231.0 
268.803 

2,150.42 
69,120.0 

0.0000353 
.0353 
.0005787 

1.0 
27.0 

.03342 

.03889 

.13368 

.15556 
1.2445 

40.0 

0.0000013 
.00131 
.0000214 
.03704 

1.0 
.00124 
.00144 
.00495 
.00576 
.0461 

1.48 

0.000264 
.2642 
.00433 

7.481 
201.974 

.25 

.2909 
1.0 
1.1636 
9.3092 

298.0 

0.000227 
.227 
.00372 

6.4285 
173.57 

.2148 

.25 

.8594 
1.0 
8.0 

256.0 

0.00000088 
.000882 
.0000144 • 
.025 
.677 
.000837 
.000975 
.00335 
.00388 
.0312 

1.0 

d. Angular Conversions. 

Circle Degrees Minute,, Seconds Mils 

1.0 
.16 
.00279 
.0000463 
.00000078 
.000157 
.25 
.50 

360.0 
57.3 
1.0 

.0167 

.00028 

.05625 
90.0 

180.0 

21,600.0 
3,430.0 

60.0 
1.0 

.0167 
3.375 

5,400.0 
10,800.0 

1,296,000 
206,000 

3,600 
60 

1 
202 

324,000 
648,000 

6,400.0 
1,018.6 

17.778 
.297 
.00495 

1.0 
1,600.0 
3,200.0 

e. Weight. 

Pounds Tons 
Kilogram■ 

(kg) Troy Avolrdupol■ 
(avdp) 

Short 
(2,000 lb) 

Loni 
(2,240 lb) 

Metric 
(1,000 kg) 

1.0 
.0000648 
.0311 
.02385 
.37324 
.45359 

907.185 
1,016.05 
1,000.0 

2.67923 
.0001736 
.08333 
.07595 

1.0 
1.21528 

2,430.56 
2,722.22 
2,679.23 

2.20462 
.0001429 
.06857 
.0625 
.82286 

1.0 
2,000.0 
2,240.0 
2,204.62 

0.001102 
.00000007 
.00003429 
.00003125 
.0004114 
.0005 

1.0 
1.12 
1.10232 

0.0009842 
.00000006 
.00003061 
.0000279 
.0003674 
.0004464 
.89286 

1.0 
.98421 

0.001 
.00000006 
.0000311 
.00002835 
.0003732 
.004536 
.90719 

1.01605 
1.0 

f. Speed. 

Metera Metera Feet Feet Mile,, Knot■ Kilometera 
per aecond per minute per aecond per minute per hour per hour 

1.0 60.0 3.28083 196.8 2.23693 1.94254 3.6 
.0167 1.0 .055 3.3 .0376 .0324 .06 
.30480 18.2 1.0 60.0 .68182 .59209 1.09728 
.00505 .303 .0167 1.0 .0113 .0097 .0182 
.44704 26.9 1.4667 88.0 1.0 .86839 1.60935 
.51479 30.9 1.68894 101.0 1.15155 1.0 1.85325 
.27778 16.7 .91134 54.7 .62137 .53959 1.0 
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g. Temperature. ' 

"P. "C. "P. ·c. "F. °C. •F. ·c. •F. -c. •F. •c. 

-66 -54.4 -33 -36.1 0 -17.8 33 0.6 66 18.9 99 37 .2 
-65 -53.9 -32 -35.6 1 -17.2 34 1.1 67 19.4 100 37.8 
-64 -53.3 -31 -35.0 2 -16.7 35 1.7 68 20.0 101 38.3 
-63 -52.7 -30 -34 .4 3 -16.1 36 2.2 69 20.6 102 38.9 . -62 
-61 

-52.2 
-51.6 

-29 
-28 

-33.9 
-33.3 

4 
5 

-15.6 
-15.0 

37 
38 

2.8 
3.3 

70 
71 

21.1 
21.7 

103 
104 

39.4 
40.0 

-60 -51.1 -27 -32.8 6 -14.4 39 3.9 72 22.2 105 40.6 
-59 -50.6 -26 -32.2 7 -13.9 40 4.4 73 22.8 106 41.1 

.. -68 
-57 

-50.0 
-49.4 

-25 
-24 

-31.7 
-31.1 

8 
9 

-13.3 
-12.8 

41 
42 

5.0 
5.6 

74 
75 

23.3 
23.9 

107 
108 

41.6 
42.2 

-56 -48.9 -23 -30.6 10 -12.2 43 6.1 76 24.4 109 42.7 
-65 -48.3 -22 -30.0 11 -11.7 44 6.7 77 25.0 110 43.3 
-54 -47.8 -21 -29.4 12 -11.1 45 7.2 78 25 .6 111 43.9 
-53 -47.2 -20 -28.9 13 -10.6 46 7.8 79 26.1 112 44.4 
-52 -46.6 -19 -28.3 14 -10.0 47 8.8 80 26.7 113 45.0 
-51 -46.1 -18 -27.8 15 - 9.4 48 8.9 81 27.2 114 45.6 
-50 -45.6 -17 -27.2 16 - 8.9 49 9.4 82 27.8 115 46.1 
-49 -46.0 -16 -26.7 17 - 8.3 50 10.0 83 28.3 116 46.6 
-48 .-44.4 -15 -26.1 18 - 7.8 51 10.6 84 28.9 117 47.2 
-47 -43.9 -14 -25.6 19 - 7.2 52 11.1 85 29.4 118 47.8 
-46 -43.3 -13 -25.0 20 - 6.7 53 11.7 86 30.0 119 48.3 
-45 -42.8 -12 -24.4 21 - 6.1 54 12.2 87 30.6 120 48.9 
-44 -42.2 -11 -23.9 22 - 5.6 55 12.8 88 31.1 121 49.4 
-43 -41.6 -10 -23.3 23 - 5.0 56 13.3 89 31.7 122 50.0 
-42 -41.1 - 9 -22.8 24 - 4.4 57 13.9 90 32.2 123 50.6 
-41 -40.6 - 8 -22.2 25 - 3.9 58 14.4 91 32.8 124 51.1 
-40 -40.0 7 -21.7 26 - 3.3 59 15.0 92 33.3 125 51.7 
-39 -39.4 - 6 -21.1 27 - 2.8 60 15.6 93 33 .9 126 52.2 
-38 -38.9 - 5 -20.6 28 - 2.2 61 16.1 94 34.4 127 52.7 
-37 -38.3 - 4 -20.0 29 - 1.7 62 16.7 95 35.0 128 53.3 
-36 -37.8 - 3 -19.5 30 - 1.1 63 17.2 96 35.6 129 53.9 
-35 -37.2 - 2 -18.9 31 - 0.6 64 17.8 97 36.1 130 54.4 
-84 -36.7 - 1 -18.3 32 0 65 18.3 98 36.7 

h. Simplified Conversion Factors for Quick Com-putation. 
percent: 

The following are accurate to within 2 

. 
Inches to centimeters-Multiply by 10 and divide by 4. 
Yards to meters -Multiply by 9 and divide by 10. 
Miles to kilometers -Multiply by 8 and divide by 5. 
Gallons to liters -Multiply by 4 and subtract ¾ of the numf>er of gallons. 
Pounds to kilograms -Multiply by 5 and divide by 11. 

•c. =% (°F. -32) 

°F. =% (°C. +32) 

• 
8-3. Map-Distance Conversion 

a. Table. 

Representative fraction (RF) 

Map Ground diatanoe 1 l l l l l 1 1 
dfatance 

26,000 60,000 76,000 100,000 200 ,000 260,000 500,000 1,000,000 

Inches_______ ____ 25,000 50,000 75,000 100,000 200,000 250,000 500,000 1,000,000One inch Feet__ __________ 2,083 4,167 6,250 8,333 16,667 20,833 41,667 83,333 
Yards__ _________ 694 1,389 2,083 2,778 5,555 6,944 13,888 27,776 
Kilometers___ ____ .635 1.27 1.91 2.54 5.08 6.35 12.7 25.4 
Miles ____ _______ .393 .790 1.19 1.58 3.15 3.94 7.9 15.76 
Meters___ ____ - - _ 635 1,270 1,910 2,540 5,080 6,350 12,700 25,400 

One Inches____ _______ 9,843 19,685 29,528 39,370 78,740 98,425 196,850 393,700
Feet__ ____ __ ____centi- 820 1,640 2,460 3,281 6,562 8,202 16,404 32,803 

meter. Yards____ ___ ____ 273 547 820 1,094 2,187 2,734 5,468 10,936 
Kilometers______ _ .250 .500 .750 1.0 2.0 2.5 5.0 10.0 
Miles__ ___ ____ __ .154 .31 .465 .62 1.24 1.55 3.1 6.2 
Meters___ ____ ___ 250 500 750 1,000 2,000 2,500 5,000 10,000 
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b. Examples of Use. 

(1) A map distance of l ,inch is equivalent to a ground distance of 4,167 feet on a map with RF of 
1/ 50,000. 

(2) A map distance of 1 inch is equivalent to a ground distance of 3.15 miles on a map with RF of 
1/ 200,000. 

(3) A map distance of 1 centimeter is equivalent to a ground distance of 273 yards on a map with •RF of 1/ 25,000. 

8-4. Trigonometric Functions 
• 

a. Trigonometric Relations. 

© RIGHT TRIAN8LI 

a 

@ OBLIQUE TRIANILI 

SlnA • •-
C 

TaaA•,a 

e
SleA•r, 

ab
Ara • -I 

bC.A • ­
c 

1,
CotA • -a 

C'AcA• e ­a 

a -.,-----.: a• Cot A
• -vet - a• • I2 

J,t Tan A el Sin IA
• i - i 

11-.-+.--1110.a 
.- ... +11-wc.c 
Ara • °\1'1(1 - a) (1 - I,) (1 - e) 

w.. 
,.•+•+•

I • 

Figure B-1. 
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b. Natural Trigonometric Fwnction.8. 

Ans!•" Sin Coaec Tan Cotan See Coe Ans!•" 

0 0.000 0.000 1.000 1.000 90 
1 .017 57.80 .017 67.29 1.000 1.000 89 

.. 2 
3 

.086 

.052 
28.66 
19.11 

.085 

.062 
28.64 
19.08 

1.001 
1.001 

.999 

.999 
88 
87 

4 .070 14.34 .070 14.30 1.002 .998 86 
6 .087 11.47 .087 11.48 1.004 .996 85 
6 .105 9.567 .105 9.514 1.006 .995 84 .. 7 .122 8.206 .128 8.144 1.008 .993 88 
8 .139 7.185 .141 7.115 1.010 .990 82 
9 .156 6.392 .158 6.314 1.012 .988 81 

10 .174 5.769 .176 5.671 1.015 .985 80 
11 .191 5.241 .194 5.145 1.019 .982 79 
12 .208 4.810 .218 4.705 1.022 .978 78 
18 .225 4.445 .281 4.881 1.026 .974 77 
14 .242 4.184 .249 4.011 1.031 .970 76 
15 .259 8.864 .268 3.782 1.035 .966 75 
16 .276 8.628 .287 8.487 1.040 .961 74 
17 .292 8.420 .806 3.271 1.046 .956 78 
18 .309 3.236 .325 3.078 1.051 .951 72 
19 .326 3.072 .344 2.094 1.058 .946 71 
20 .342 2.924 .864 2.747 1.064 .940 70 
21 .858 2.790 .884 2.605 1.071 .934 69 
22 .875 2.669 .404 2.475 1.079 .927 68 
23 .391 2.559 .424 2.856 1.086 .921 67 
24 .407 2.459 .445 2.246 1.095 .914 66 
25 .428 2.866 .466 2.145 1.103 .906 65 
26 .438 2.281 .488 2.050 1.113 .899 64 
27 .454 2.203 .510 1.968 1.122 .891 63 
28 .469 2.130 .582 1.881 1.188 .888 62 
29 .485 2.068 .554 1.804 1.148 .875 61 
80 .500 2.000 .577 1.732 1.155 .866 • 60 
31 .515 1.942 .601 1.664 1.167 .857 59 
32 .580 1.887 .625 1.600 1.179 .848 58 
33 .545 1.836 .649 1.540 1.192 .839 67 
84 .559 1.788 .675 1.488 1.206 .829 56 
35 .674 1.743 .700 1.428 1.221 .819 55 
36 .588 1.701 .727 1.376 1.286 .809 54 
37 .602 1.662 .754 1.327 1.252 .799 53 
38 .616 1.624 .781 i.280 1.269 .788 52 

• 39 .629 1.589 .810 1.235 1.287 .777 51 
40 .643 1.556 .839 1.192 1.305 .766 50 
41 .656 1.542 .869 1.150 1.325 .755 49 
42 .669 1.494 .900 1.111 1.346 .748 48 - 48 .682 1.466 .933 1.072 1.367 .731 47 
44 .695 1.440 .966 1.036 1.390 .719 46 
45 .707 1.414 1.000 1.000 1.414 .707 45 

Coe Sec Cot.an Tan Coeec Sin 

'----
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J 

No. Square Cube Sq. root Logarithm No. Square Cube Sq. root Loiraritbm 

1 1 1 1.0000 0.00000 51 2601 132651 7.1414 1.70757 
2 4 8 1.4142 .30103 52 2704 140608 7 .2111 1.71600 
3 9 27 1.7321 .47712 53 2809 148877 7.2801 1.72428 
4 16 64 2.0000 .60206 54 2916 157464 7.3485 1.73239 
5 25 125 2.2361 .69897 55 3025 166375 7.4162 1. 74036 
6 36 216 2.4495 .77815 56 3136 175616 7.4833 1. 74819 
7 49 343 2.6458 .84510 57 3249 185193 7.5498 1.75587 
8 64 512 2.8284 .90309 58 3364 195112 7.6158 1.76343 
9 81 729 3.0000 .95424 59 3481 205379 7.6811 1.77085 

10 100 1000 3.1623 1.00000 60 3600 216000 7.7460 1.77815 
11 121 1331 3.3166 1.04139 61 3721 226981 7.8102 1.78533 
12 144 1728 3.4641 1.07918 62 3844 238328 7.8740 1.79239 
13 169 2197 3.6056 1.11394 63 3969 250047 7.9373 1.79934 
14 196 2744 3.7417 1. 14613 64 4096 262144 8.0000 1.80618 
15 225 3375 3.8730 1.17609 65 4225 274625 8.0623 1.81291 
16 256 4096 4.0000 1.20412 66 4356 287496 8.1240 1.81954 
17 289 4913 4.1231 1.23045 67 4489 300763 8.1854 1.82607 
18 324 5832 4.2426 1.25527 68 4624 314432 8.2462 1.83251 
19 361 6859 4.3589 1.27875 69 4761 328509 8.3066 1.83885 
20 400 8000 4.4721 1.30103 70 4900 343000 8.3666 1.84510 
21 441 9261 4.5826 1.32222 71 5041 357911 8.4261 1.85126 
22 484 10648 4.6904 1.34242 72 5184 373248 8.4853 1.85733 
23 529 12167 4.7958 1.36173 73 5329 389017 8.5440 1.86332 
24 576 13824 4.8990 1.38021 74 5476 405224 8.6023 1.86923 
25 625 15625 5.0000 1.39794 75 5625 421875 8.6603 1.87506 
26 676 17576 5.0990 1.41497 76 5776 438976 8.7178 1.88081 
27 729 19683 5.1962 1.43136 77 5929 456533 8.7750 1.88649 
28 784 21952 5.2915 1.44716 78 6084 474552 8.8318 1.89209 
29 842 24389 5.3852 1.46240 79 6241 493039 8.8882 1.89763 
30 900 27000 5.4772 1.47712 80 6400 512000 8.9443 1.90309 
31 961 29791 5.5678 1.49136 81 6561 531441 9.0000 1.90849 
32 1024 32768 5.6569 1.50515 82 6724 551368 9.0554 1.91381 
33 1089 35937 5.7446 1.51851 83 6889 571787 9.1104 1.91908 
34 1156 39304 5.8310 1.53148 84 7056 592704 9.1652 1.92428 
35 1225 42875 5.9161 1.54407 85 7225 614125 9.2195 1.92942 
36 1296 46656 6.0000 1.55630 86 7396 636056 9.2736 1.93450 
37 1369 50653 6.0828 1.56820 87 7569 658503 9.3274 1.93952 
38 1444 54872 6.1644 1.57978 88 7744 681472 9.3808 1.94448 
39 1521 59319 6.2450 1.59106 89 7921 704969 9.4340 1.94939 
40 1600 64000 6.3246 1.60206 90 8100 729000 9.4868 1.95424 
41 1681 68921 6.4031 1.61278 91 8281 753571 9.5394 1.95904 
42 1764 74088 6.4807 1.62325 92 8464 778688 9.5917 1.96379 
43 1849 79507 6.5574 1.63347 93 8649 804357 9.6437 1.96848 
44 1936 85184 6.6332 1.64345 94 8836 830584 9.6954 1.97313 
45 2025 91125 6.7082 1.65321 95 9025 857375 9.7468 1.97772 
46 2116 97336 6.7823 1.66276 96 9216 884736 9.7980 1.98227 
47 2209 103823 6.8557 1.67210 97 9409 912673 9.8489 1.98677 
48 2304 110592 6.9282 1.68124 98 9604 941192 9.8995 1.99123 
49 2401 117649 7.0000 1.69020 99 9801 970299 9.9499 1.99564 
50 2500 125000 7 .0711 1.69897 100 10000 1000000 10.0000 2.00000 

' 

• 

• 
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APPENDIX C 

ORGANIZATION OF A TYPICAL MOUNTED 
ROUTE RECONNAISSANCE PATROL 

C-1. General 
To insure that reconnaissance patrols are ade­
quately manned and equipped, the operational en­

• vironment and the specific reconnaissance mission 
must be considered. Commanders and int:elligence 
officers analyze the reconnaissance mission in the 
light of their unit's capabilities, both in personnel 
and equipment. If the mission is beyond organic 
capabilities, assistance should be expeditiously re­
quested. Most units are required, at times, to con­
duct route reconnaissance during forward or ret­
rograde movement. On the other hand, many or­
ganizations do not have organic reconnaissance el­
ements, and the formation of temporary recon­
naissance teams or patrols are necessary. General 
guidelines for organizing temporary patrols appli­
cable to most situations are: 

a. Personnel adequat:ely trained in required re­
connaissance techniques. 

b. Means of transportation commensurate with 
the reconnaissance mission. 

c. Proper equipment to conduct anticipated 
measurements and calculations. 

d. Means of communication between patrol ele­
ments and the dispatching headquarters. 

e. Special considerations such as fluency in the 
local language, security limitations on movement, 
identification and coordination in conducting pas­
sage through friendly lines. 

C-2. Organization 

A suggested organization for a route reconnais­
sance patrol is shown in figure C-1. This organiza­
tion may be varied to meet the needs of the com­
mand and the operational environment. 

C-3. Equipment 
A checklist in addition to individual weapons and 
equipment to accompany a typical route recon­
naissance patrol is shown in table C-1. 

I. 

PATROL LEADER 
RADIO OPERATOR/RECORDER 
DRIVER 

ASSISTANT PATROL LEADER 
MACHINE GUNNER/OBSERVER 

DRIVER 

' Figure C-1. Suggested orga.nua.tion of a, route reconna.issa.nce JHIWOL 
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Table C-1. Suggeated Items to Accompany Route Reconnaissance Patrol 

Itam Q111111tlty Item Quantity 

Truck, utility, ¼ totl, 4lt4. -- ----·····--·-- 2 
*Carrier, pet'SOIUlel, armored ___ .. _. __ .. __ ... 2 
Trailer, amphibious, cargo, ¼ ton__ . __ .. __ . 1 
Machine gun, 7,62 mm___ _________________ 1 
Pedestal, 7.62 mm machine gun mount______ 1 
Launcher, grenade, 40 Dllll------ ----------· 1 
Binocular 7x50__ . ___ .. ____ .. __ . __ . _. ___ "' 2 
Goggles, sun, plastic. ______ . _______ .______ 6 
Radiacmeter, IM-93/{JD____ ______________ 1 
Radiacmeter, IM-174/ PD__ _______________ 2 
Detector kit, chemical agent, VGH, AN-M15AlA__ ____________________________ 1 

Paper, chemical agent detector, VGH, ABC 
MS ______ ___ __________________________ 1 bk 

Wristwatch_____________________________ 2 

Radio set AN/VRc--47, mounted in truck, ¼ton ___________________________________ 1 

Radio set AN/PRC-25.. _____________ -- . - . 1 

•Deairable when operatln1 in 11Upport of mechanized for- or In northern areas. 

Flashlight __ _____________________________ 4 

Lensatic compass .. _._ . _______________ . _ _ _ 2 
Clinometer______________________________ 1 
Panel marking aets _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
Pioneer tools- --- --____________________ ___ 1 set/ vehicle 
Towing chain. ___________________________ 2 
Material for marking fording and swimming

sites. ___ ._____________________________ Aa required 
lmprovisedmeans of measuring water depths. 1 
Measuring tape___ _______________________ 2 
Three-man pneumatic reconnaissance boat .._ 1 
Vehicular first aid kit_ ____________________ 2
FM 5-34 ________________________________ 1 

Reconnaissance report forms and formats. ___ Aa required 
Adequate map and aerial photo coverage____ As required 
Tracing tape (tape, textile) _____________ .__ Aa required 
Camera (polaroid)__ __ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 1 
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APPENDIX D 

MILITARY LOAD CLASSIFICATION FOR STANDARD VEHICLES 

D-1. General 

The vehicle load classification list presented in this 
appendix includes all vehicles for which the load 
class is currently available. Future changes will 
include data on new vehicles as their classification 
becomes available. Certain items of equipment no 
longer standard have been retained in the list 
when it was judged that their numbers in use by 
other nations warranted retention. Requests for 
classification of vehicles should be addressed di­
rect to the Commanding Officer, U.S. Army Com­
bat Developments Command Engineer Agency, 
Fort Belvoir, Va., 22060. The applicable following 
format, filled out as completely as possible and 
modified where required, must accompany each re­
quest. At a minimum, the information listed in 
paragraph 3-17a must be furnished. If available, 
the Federal Stock Number (FSN) should be in­
cluded. Requests for cl,assification which do not 
include the necessary information may not be met. 

a. Tracked vehicle (fig. D-1). 

b. Wheeled vehicle (fig. D-2). 

c. Trailer (fig. D-3). 

d. Semitrailer (fig. D-4). 

e. Combination track and wheel vehicle (fig.
• D-5) . 

/. Combination wheeled vehicle (fig. D-6). 

g. Combination wheeled (truck-tractor) vehicle 
(fig. D-7). 

D-2. Military load Classification list 
The symbols found in the heading of the listing 
are defined below : • 

E-Weight or class of vehicle w/ o payload. 
C--Weight or class of vehicle with rated 

maximum cross country payload. 
H-Weight or class of vehicle with rated 

maximum highway payload. 

The load class number to be posted on vehicles is 
the number listed under the "C" subcolumn of the 
class column. This number is taken from the nor­
mal design load of the vehicle. Where no number 
appears in the "C" column, take the number ap­
pearing in the "H" column. If both these columns 
are blank take the number from the "E" column. 
The listing is organized into tables as follows: 

Table D-1. Tracked vehicles. 
Table D-2. Half-tracked vehicles. 
Table D-3. Wheeled vehicles. 
Table D-4. Towed vehicles. 

a. Artillery. 
b. Trailers. 
c. Semitrailers. 

Table D-5. Construction equipment. 
Table D-6. Missile and fire distribution sys-

tems. 
a. Pershing. 
b. Sergeant. 
c. Little John. 
d. Honest John. 
e. Hawk. 
f. Nike-Ajax. 
g. Nike-Hercules. 

Table D-7. Combination vehicles. 
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VEHICLE CLASSinCATION DATA 
TRACK E D VE H IC LE 

DATA REQUIRED FOR IDENTinCATION AND LOAD CLASSIFICATION OF SUBIECT VEHICLE 

Nomenclature: 
Model Number: 
Manufacturer: 
F ederal Stock Number (FSN): 

Travelln1 Total Pay 
Maximum Maximum 
T-ed Plntle

Load Cate10ry Wel1ht Load Load Load 

Empty (El >< 
Laden 
Cron Country 

(C)or off HI1bway 

Laden 
on H11h-y (H) 

7. } f • l 
,_ 

0 \ d'-[Q]-\_l>tntle 
.,' =------ I/ 

~ 

u u 

0 
u@YB 

- ) c -

000 I 
lo... __.., 

-
I I 

I 

Travelln1 
LOAD 

Load Cate1ory 

pal Plntle 
A•B A•B Maximum 

Empty (E) 

Laden 
Cron Country (C)
or off H11h-y 

Laden 
on Hl1h-y (H) 

All loado In ohort tono. 
AU load• to include wet1ht of crew and app.1rtenance1. 
Lon1ltwllnal dlmenolono In feet. 
Vertical and tran1ver ■ e dimen1ion1 in inche ■ • 

Figure D-1. Tracked vehicle. 
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• 

.. 

• 

Travellna 
Load Cate1ory 

Total 
Wet1bt 

Pay 
Load 

Maximum 
Towed Trailer 

Load 

Maximum 
Plntle 
Load 

.Empty (F) >< 
Laden 
Cron Country 
or off Hlah-Y (Cl 

-Laden 
on Hi1h-y (H) 

V.EHICL.E CLASSIFICATION DATA 
W H E E LE D VEH I C LE 

DATA REQUIRED FOR IDENTinCATION AND LOAD CLASSIFICATION OF ~UBJFCT VrlUCL.E 

Nomenclature: 
Model Number: 
Manufacturer. 
Federal Stock Number IFSNI: 

. 

,e::::::::::::; 

I I I ' c::::::::J-
I~!_ 

■ ■ 

~(cDXCDJ~ 
I 

,.... .... 
P intle -~ -

-

-t-==1-
Load■ On Front Tire ■ Rear Ti re• 

Travelln1 
Load Cate1ory 

Number Number 
A B C P lntle Per Sise pol Per Slae pal 

Axle Axle 

.Empty (El 

Laden 
Crou Country 
or off H11b- y (Cl 

Laden 
on H11h-y (H) 

All load ■ In ■ llort ton ■. 

All load ■ to lncllMI• wel1bt of crew and appurtenance ■ . 

Lon1ltlldlnal dimen ■ lon ■ In feet. 
Vertical and tran ■ ver■ e dlmen ■ ton ■ ln lnchea. 

Fi11Vre D-1. Wheeled vehicle. 
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VEHICLE CLAS'ilFICATlON DATA 
TRAILER 

DATA REC'UIRED FOR lDENTlnCATlON AND LOAD CLASSIJ'lCATlON OF SUBJECT VEHICLE 

Nomeflclature: 
Model NwnbH: 
Manlllacturer: 
Federal Stock Number IFSNl: 

Travelln1 
Load Cate1ory 

Empty 

Laden 
Croaa Country 
or off Hi1h-y 

Laden 
on Hl1hway 

t unette 

I 

Travelln1 
Load C.,te10 ry 

Empty 

Laden 
Cron Country 
or off Hl1hway 

All load1 tn thort tona. 

(E) 

(C) 

(H) 

A 

(E) 

(C) 

(H) 

Total 
Wel1ht 

I 

Load On 

B LIMlette 

All load ■ to include weia)lt of crew and appurtenancet. 
Longitucllnal dimenaiona in feet. 
V•rtic&l and tran1verae dimenelona \n lnchea. 

Pay 
Load 

>< 
Minimum Towtn1 

Vehicle 

r-------,-
1 I 
1~ •I 

l-~-J 
- -

Front Tlreo Rear Tire• 

Number 
Per 
Axle 

Sise pol 
Nwnber 

Per 
Axle 

s1.. pol 

Figure D~. Trailer. 
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VEHICLE CLASSIFICATION DATA 
SEMITRAILER 

DATA REOUIRED FOR IDENTIFICATION AND LOAD CLASSIFICATION OF SUBJECT VEHICLE 

Nomenclature: 
Model Number: 
Manufacturer: 
Fede r al Stock Numbe r (FSN): 

,--

TraveUn1 Total Pay Fifth 
Minimum 

Towln1
Load Cate1ory Wel1hl· Load Wheel Vehicle . 

Empty (El >< 
Laden 
Crou Country 
or oU Hi1hway (Cl 

Laden 
on Kl1hway (Kl 

Fifth Wheel I ' I (t)--ffi- - -
I- - i---

Loado On Dolly Tin• Rear Tlre1 

Travelin1 
Load Cate1ory 

Number Number 
A B Fifth Per Sise pol Per Sise pol

Wheel Axle Axle 

Empty (E) 

Laden 
Cro•• Country 
or off Hlpway (Cl 

Laden 
on H11h-y (Kl 

All loada ln 1hort tone. 
All load ■ to include weight of crew and appurtenance• . 
Lon1itudin&l dimen ■ lona in feet. 
Vertical and tran1ver1e dlmenalon ■ ln lnche ■. 

Figure D-4, Semitrailer. 
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VEHICLE CLASSlFJCATION DATA 
COMBINATION TRACK AND WHEEL VEHICLE 

DATA R.llQutllED l'OR IDJ:NTll'ICATION AND LOAD CLASSIFICATION of StJIIJECT VEHICLES 

Nomenclature: 
Model Number: 
Manufacturer: 

! l'ecleral Stock Number IFSNl: 

Total Pay LoadTraveUq PlntleWelpt of of
Load Cate1ory Lo..SCombination Combination 

Empty (El >< 
Laden 
Cro ■■ Country 
or off Hlpway (Cl 

Laden 
on ID■h-y IHI 

~ 
'rTI- r--- --------I I L.-"'t---,-----,

' I I-~ c~r.:-: ----C~)..:C<t> == -
I I I I 1.. ..1- -- -

Travelln■ 

Lo..S Cate1ory 

Load• On TlrH C Tire ■ DandE 

A·II 
pal 
A·II 

C D E Plntle 
Number 

Per 
AJCle 

Slae pal 
Number 

Per 
AJCle 

Siae pal 

Empty (El 

Laden 
Cro ■■ Country 
or off Hlp-y (Cl 

Laden 
on 1D1hway IHI 

All loado ln ohort -•· 
All loado to Include wel1bt of crew and appurt-.aceo. 
Lonptudlnal dlmenolono ln feet. 
Vertlc&l and tran1ver1e cllmen.aton ■ in lnche ■ . 

.. 

.. 

Figure D-5. Combination tracked and wheeled 11ehicle. 
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VEHICLE CLASSIFICATION DATA 
C OM BINATION W H EELED VEHICLE 

DATA R.EQUIR.ED FOR. IDENTIFICATION AND LOAD CLASSIFICATION OF SUBJECT VEHICLE 

Nom•nclature: 
Model Number: 
Manu!act11rer: 
l"• deral Stock Nwnb•r l l"SNI, 

Total Pay Load 
Travelln1 W,el1ht at ot Lunette 

Load Cat•pry .
Comblnalion Comblnatlon 

Empty (E) >< 
Laden 
Cra ■ a Country 
or off H11h-r (Cl 

Laden 
on H11h-y (H) 

r-------7 r-----,-
o=:::::::::::' I I I •I1·I I-- I- ..._L '\ / J 

~ 

1@'1l®- ..Cf>X©J le~ ~= 
I I I i:=:j-

Travelln1 
Load Cate1ory 

Load, On 
Tire ■ 

A B and C D/E 

A a C' D E Lw.ett• 
Number 

P er 
Axle 

SlH pel 
Number 

Per 
Axle 

Slae pel 
Number 

Per 
Axle 

Si ae pel 

Empty (El ,/V / 
Laden 
Cra ■ a eo ... ,ry 
or off H11h-y (Cl / IV 
Laden 
on Hlpway (H) / i/I 
All load ■ ln ehort tone. 
All load• to Include wel1ht of crew and a pp12rtenancH. 
Lonaltudlnal dlmenelon• In feet. 
Vertical and tran1ver•e dimen1ton1 ill inch••• 

Figure D-6. Combination wkeeled vehicle. 
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VEHlCLE CLASSIFICATION DATA 
COM BI NA TI ON WHE ELE D jTRUCK•TRACTOR! VEHICLE 

DATA REQUIRED FOR IDENTIFICATION AND LOAD CLASSIFICATION OF SUBJECT VEHlCLE 

Nomenclature: 
Model Number: 
Manufacturer: 
F•deral Stock Number (FSN): 

Total Pay LoadTravelln1 
Wei1ht of of Fifth Wheel

Load Cat•1ory 
Comblnatlon Combination 

Empty (El >< 
Laden 
Cron Country 
or off H11h-y (Cl 

Lad•n 
onHl1h-y (H) 

..-ifth Wheel 

4'"'\.,--
,...~ 

B,) ~01 D ~ E~== JI F -7 J - ~ 
Travelin1 

Load Cate1ory 

Load■ On Front Tlre A Tire ■ Band C Tire ■ D and E 

A B C D E 
Number 

Fifth Per
Wheel Axle 

Slae p ■ I 

Number 
Per 
Axl• 

Slae pll 
Number 

Per 
Axle 

Slae p■ I 

Empty (El 

Laden 
Cron Country 
or off Ht1h-y (Cl 

L&d•n 
on Hl1hway (H) 

All load ■ In 1bort ton■. 
All load ■ to Include wel1ht of crew and appurtenance ■. 

Lon1ltudlnal dlmen1lon1 In feet. 
Vertical and tran ■ ver ■ e dlmen1lon1 ln inc.he ■ • 

.. 

• 

Figure D-7. Combination wheeled vehicle (truck-tractor a.nd semitrailer). 
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Table D-1 . Tracked Vehicles 

Wet1ht Claa 

Vehicle Deecrfptlon 
(Short tonal 

Loaded Loaded 
E E 

C H C H 

• Armored reconnaissance airborne assault vehicle, M551 : _____________________ _ 16 .8 
W/armor applique mine prot kit_ __ _______________________________________ _ --------------- 16 

1818.8 ---------------
Assault vehicle, full tracked, amphibious, XM 733_ ___________________ 4.38 5 .25 4 . 5 
Bulldozer, earthmoving, tank mounted: 

M6, on tank, combat, M47 ___________________________________ _ 49 .5 51.6 50 53 
MS, on tank, combat, M48 ___________________________________ _ 52.89 57.39 52 60 
M9, on tank, combat, M60 and M60 AL __ _____________________ _ 52 .94 54 .74 50 52 

Bulldozer, earthmoving, tractor mtd, on tractor, high speed M8A2_____ _ 24 .25 33 . 5 23 32 
Carrier, cargo, amphibious, tracked:M76 _______________________________________________________ _ 4 .16 6.02 4 6

Mll6 ______________________________________________________ _ 3.94 5.44 4 5 
Carrier, cargo, tracked, 6T M548 __________________________________ _ 8 14 7 13 
Carrier, command post, light, tracked:

M577 ___________________ __ __________________________________ 11.08 11 .95 10 11
M577Al _______________________ _____ _________________________ 10 .97 

12 .13 10 12 
Carrier, command & reconnaissance, armored, M114 AL ____________________ _ 6.9 7 
Carrier, flame thrower, self-propelled, M132 and M132AL _____________ 11.71 11.95 11 11 
Carrier, mortar, 81 mm, tracked, XM 755 _________________________________ _ 6.25 6 
Carrier, mortar, 107 mm, self-propelled M106_ _______________________ 8.69 12.35 11 15 
Carrier, personnel, full tracked, armored: M59 _______________________________________________________ _ 

19.35 20.9 18 19
M75 _______________________________________________________ _ 18.34 20 .75 17 20
M113 and M113Al __________________________________________ _ 10 . 12 11 .69 9 11 

Gun, antiaircraft artillery, self-propelled: 
20 mm, XM 163 (Vulcan) ____________________________________ _ 11 .97 12 .63 11 12 
Twin 40 mm, M19AL _______________________________________ _ 16.88 19 .25 16 18 
Twin 40 mm, M42 & M42AL _____________________________ ____ _ 22 .15 24 .9 20 23 

Gun, antitank, self-propelled, 90 mm, M56__________________________ _ 6 .25 7.87 6 8 
Gun, field artillery, self-propelled: 

155 mm, M53_ ____ _ _ __ _ _ ________ __ __ ______ ____ __________ ___ _ _ 44 .5 48 42 46 
175 mm, M107 _____________________________________________________ _ 30 .75 --------------- 29 

Howitzer, heavy, self-propelled, 8 Inch:M55 ________________________________________________________ 44 
47 .5 41 46Mll0_____________________________________________________________ _ 
29 .25 --------------- 27 

Howitzer, light, self-propelled, 105 mm:M37 ________________________________________________________ 19.32 
23 18 22 

M52 and M52AL ________________________________________ ... _ _ 24 .9 26 .5 23 25M108 _______________________________________________________ 20 .05 
23 .45 18 22 

Howitzer, medium, self-propelled, 155 mm: 
M44 and M44AL ____________________________________________ 29 32 27 30M109 _______________________________________________________ 22 .1 

24 2425 .5 -----,-
Landing vehicle, tracked:Command___________________________________________________ 32 .1 

36.23 28 36Engineer____________________________________________________ 41.37 
48 .75 37 46

Personnel____________________________________________________ 32 .1 
43.89 28 40Recovery____________________________________________________ 37 .51 
41.1 33 37 

Launcher, M48A2 tank chassis, transporting, w /bridge, armored vehicle 
launched scissoring type, 60 ft, Cl 60_ ______ ______ _____ ______ _____ 48 64 45 66 

Launcher, M60 tank chassis, transporting, w / bridge, armored vehicle 
launched, scissoring type, 60 ft, Cl 60___ _ _ _ _ _ _ __ _ _ _ __ ___ ___ _ _ _ _ _ _ _ 41.5 56.4 38 54 

Launcher, M60Al tank chassis, transporting, w / bridge, armored vehicle 
launched, scissoring type, 60 ft, Cl 60.. . __ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ __ _ _ _ _ _ 43 .15 57.95 40 57 

Launcher, M113 APC chassis, transporting the M113 light assault bridge ________ _ 11 .76 --------------- 11 
Launcher, M113Al APC chassis, transporting the M113, light assaultbridge_________________________________________________________________ _ 

12.04 --------------- 11 
Mortar, infantry, self-propelled, 107 mm (4.2 in.), M84____ ____________ 20 .57 23 .55 19 22 
Recovery vehicle, full tracked: 

Light, M578_ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ __ __ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ ___ ___ _ _ _ 23 . 5 27 25 25
Medium, M88____ ____________________________________________ 54 ' 56 53 55 
Heavy, M51. ____ __ _ _ _ __ __ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ 56 .25 60 54 58 
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Table D-1. Tracked Vehicles-Continued 

Vehicle De.crlptlon 

Wel1ht 
(Short tona) 

Loaded 

C!aa 

Loaded 
E E 

C H C H 

Rifle, multiple, 106 mm, self-propelled, M50 ________________________ _ 
Tank, combat, full tracked: 

76 mm gun, M41, M41Al, M41A2 and M41A3__________________ _ 
90mmM48 gun: 

M48Al__ _________________________________________________ _ 
M48A2 & M48A2C ________________________________________ _ 
M48A3___________________________________________________ _ 

105 mm gun, M60 and M60AL ____ ___________________________ _ 
120 mm gun, MlOSAt- _______________________________________ _ 

Tank, combat, full tracked, counterinsurgency, amphibious, light weight, XM 729__ ______ ______________________________________________ _ 

Tank, combat, full tracked, flame-thrower, M67Al and M67A2____ ____ _ 
Tractor, full tracked, high speed, 13T: 

ks and M5Al __--- ------- __ -- ____ -- -- __ -- -- ________ -- ____ -- _ 

M5A2---- ------- - -------------------------------------------M5A3___________ _________ __ ___________________ ____ ___ ______ _ 
M5A4__ __ __ __ ______________________________________________ _ 

Tractor, full tracked, high speed, 32T, M8Al and M8A2 _____________ _ 
Vehicle, combat engineer, full tracked, M728___ ________ _____ ________ _ 

8 .06 

22.35 

41.7 
48 .5 
49 
49 .75 
47 . 5 
57.8 

4 . 53 
50 .48 

11.89 
10.54 
12.6 
12.25 
22.25 
54 .5 

8.84 

25.9 

45 
53 
52 .5 
52 .5 
52 . 5 
62 

5.25 
52 .89 

14 .29 
13.07 
15 .17 
14 .9 
31.5 
57 .5 

8 9 
., 

21 24 

38 42 
46 52 
47 51 
48 51 
45 50 
55 60 

5 6 
51 51 

12 14 
10 12 
12 14 
11 14 
21 30 
64 57 

Table D-t. Half-Tracked Vehicles 

Wel1ht Claa 

Vehicle Deacription 
(Short tona) 

Loaded Loaded 
E E 

C H C H 

Car, half track, M2Al_________________ __ ________________________________ _ 9 .8 9 
Carriage, motor, multiple gun, Ml6____ ___________________________________ _ 10.82 10 
Carrier, 81 mm mortar, half track, M2L __________________________________ _ 10 9 
Carrier, personnel, half track, M3 and MSAL ________ __ ____________________ _ 10.25 9 

Table D-3. Wheeled Vehicles 

Vehicle Deaeriptlon 

E 

Welpt
(Short tone) 

Loaded 

C H 
E 

Claa 

Loaded 

C H 

• 

Assault trackway outfit, class 30 on truck 5T, 6 x 6, M139____________________________ _ 
Bridge, floating, mobile assault, amphibious (French) ____ -.-__________________ 26 . 5 
Bus, 29-passenger, 4 x 2_ ___ __ _ _ __ __ _ _ _ _ __ __ __ _ _ _ _ __ ___ _ _ _ _ _ _ _ _ _ _ _ _ 5 .25 
Bus, 37-passenger, 4 x 2_ _____ ___ ___ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ __ _ _ _ __ _ _ _ _ 7 .6 
Car, armored, wheeled, V-100 (Commando) __·-----------_~-----_____ 6 .8 8 .13 
Chassis, truck, 2½ T, 6 x 6:M44and M44C _______ ______________________________________ _ 

5.33M45and M45C __ __________________________ __ _____ __________ _ 
5 .47 M46 and M46C __ ___ ______________________________ __________ _ 
5.64M57________________________ ____ _______ _________________ ___ _ 
5.41 

M58 _____ ____ _______________ _____ __________________________ _ 5.43M133 __ __ _____ ___ _______________________ ___ ________________ _ 
5.58

M207and M207C __ _____________ ____ ______ __________________ _ 
5 .8 M209 __ _______ ______________ __ ______ _______________________ _ 
5.6 

20.82 

7.75 
11.95 

18 
25 

5 8 
7 12 
7 8 

5 
5 
5 
5 
5 
5 

' 5 
5 
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Table D-8. Wheeled Vehiclea-Continued 

Weicht Clam 

Vehicle I>Eacrlptlon 
(Short to11.1) 

Loaded Loaded 
E E 

C H C H 

Chassis, Truck, 5 T, 6 x 6: 
M39, M40, and M40C ________________________ _______________ _ 
M6l _______________________________________________________ _ 
M63 and M63C _____________________________________________ _ 

8 .75 
9.02 
9 .62 

8 
8 
8 

--------------

--· -----------M139, M139C, and M139D ___________________________________ _ 9 .8 8 
Decontaminating apparatus, power driven, trk mtd, M45 chassis: 

M39 ________________________________________________________ 8 .38 10.08 7 9 
M3A3----------------------------------------------.-------- 7 .14 8.84 6 7 

Lighter, amphibious, resupply, cargo: 
5 T, 4 x 4 (LARC- V) ________________________________________ _ 10 15 10 15 
15 T, 4 x 4 (LARC- XV) _____________________________________ _ 22 .6 37.6 27 50 

Service unit, flamethrower, trk mtd, M4___ __________ . ______________ _ 8 .25 9.38 7 8 
Shop equipment, contact-maintenance trk mtd, 4 x 4 (FSN 4940- 294-

9518) - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Shop equipment, organizational repair, light, trk mtd_____ _____________ 

4 .45 
16 .39 

4 
15 

--------------

Topographic mapping set, trk mtd, 2½ T, 6 x 6: 
Cartographic section ____ . ___________________________________________ _ 
Copy and supply section _____________________________________________ _ 
Map revision section __________________ . _____________________________ _ 

11.3 
11.8 
10.9 

10 
10 

9 
Multiplex section ________________________ .. _________________________ _ 12.1 11 
Photomapping section_ . ______________ ... _. __________________________ _ 10.9 9 
Rectifier section ____________________________________________________ _ 12 .1 11 

Topographic reproduction set, trk mtd, 2' T, 6 x 6:
Camera section __ ___________________________________________________ _ 
Laboratory section __________________________________________________ _ 
Map layout section _________________________________________________ _ 

9 .75 
9 .3 
9.1 

9 
8 
8 

Photographic-printing-processing section _______________________________ _ 
Photomechanical process section __ ____________________________________ _ 

10.5 
12.1 

9 
11 

Plate grainer section ________________________________________________ _ 10.2 9 
Plate process section ________________ . _______________ ________________ _ 
Press section _______________________________________________________ _ 

9.5 
11.6 

8 
10 

Transporter for mobile floating assault bridge-ferry: 
w/ superstructure, end bay_____________________________________ 
w/ superstructure, interior bay_________________________ ·-_______ 

25 .8 
23 . 5 

24 
21 

--------------

.. 
Truck, ambulance, 4 x 4: 

¾ T, M43 and M43BL ____________________________ __________ _
1¼ T, M725________________________________________________ _ 4 .39 

3.15 
4.97 
4.35 

3 
3 

4 
4 

Type IV, 7,000 lbs GWV, XM679 _____________________________ _ 2.52 3.50 2 3 
Truck, amphibious, 2½ T, 6 x 6, M147_____________________________ _ 9 .6 12.1 13 .6 9 11 13 
Truck, bolster, 2½ T, 6 x 6: 

On M44 chassis _____________________________________________ _ 6 . 14 5 
On M45 chassis __ ___________________________________________ _
M751A2____________________________________________________ _ 6 .5 

7 .16 9.66 12 .16 
5 
6 8 11 

Truck, bolster, 5 T, 6 x 6:On M40 chassis _____________________________ ________________ _ 
M748A2 ____________________________________________________ _ 
XM 815__ __________________________________________________ _ 

9.49 
10.48 
10.92 

15.48 
15 .92 

20.48 
20.92 

8 
9 
9 

14 
15 

19 
20 

Truck, cargo,¾ T, 4 x 4, M37 and M37BL ________________________ _ 2.84 3 .59 3 .84 3 4 4 
Truck, cargo, pickup, 4 x 4, 7,000 lbs GWV: 

Type I, XM 677____________________________________ _________ _ 2.48 3.5 2 3 
Type II, XM 676___ _________________________________________ _ 2.38 8 .5 2 3 

Truck, cargo, 1¼ T:4 x4, M715_________________________________________________ _ 
2 .78 4.23 4.48 2 4 4 

6 x 6, M561--- ------------------------------------------- - --- 3.27 4.72 3 4 
Truck, cargo, 2½ T, 6 x 6:M34 __ _____________________________________________________ _ 

M35 and M35Al ______________________________________ ______ _ 6 .1 
6 .44 

8.6 
8.94 

11 .1 
11.44 

5 
5 

8 
8 

10 
10 

M35A2------------------------------------------------------M36and M36C__ ____ __ ______________________________________ _ 7 .15 
6 .75 

9 .65 
9 .25 

12 .15 
11 .75 

6 
6 

8 
8 

11 
10 
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Table D-8. .Wheeled VehicleB--Continued 

Wei1ht Clua 

Vehicle Description 
(Short tom) 

Loaded Loaded 
E E 

C H C H 

Truck, cargo, 2½T, 6 x 6-ContinuedM36A2_______________________________________________________ _ 
7 .51M135________________________________________________________ _ 
6.37M2ll ________________________________________________________ _ 
6 .79 

Truck, cargo, 5 T, 6 x 6:M4l _______________________________________________________ _ 
9 .55 

M54 _______________________________________________________ _ 9.62
M54A2__ ___________________________________________________ _ 10.46M55and M55A2 ___ _________________________________________ _ 

12.03M55Al__ ___________________________________________________ _ 
12 .26

XM 813__ __________________________________________________ _ 10 .9 XM 814__ __________________________________________________ _ 
12 .55 

Truck, cargo, 5T, 8 x 8, M656__ _ --------------------------------- - 7 .8 
Truck, cargo, 8 T, 4 x 4, M520____________________________________ _ 11.95 
Truck, cargo, 10 T, 6 x 6, M125 and M125AL ______________________ _ 15.8 
'rruck, cargo, 16 T, 4 x 4, XM437EL _______________________ _______ _ 19.34 
Truck, carryall, 4 x 4, Type III, 7,000 lbs GWV, XM678____ _________ _ 2 .3 
Truck, dump¾ T, 4 x 4, XM708 and XM 708EL __________________ _ 3.39 
Truck, dump, 2½ T, 6 x 6:M59 ____ ____ ________________________________ _______________ _ 

6.92M215 ____________ __________________________________________ _ 
7.44M342 ___________ ___________________________________________ _ 
7.97

M342A2 ___ _________________________________________________ _ 8.28 
Truck, dump, 5 T, 6 x 6:M5l _________________________________ _______ _______________ _ 

11.33
M51Al _____________________________________________________ _ 11 .22 
M51A2-- ---------------------------------------------------- 11 .69
XM 817____________________________________________________ _ 12 .13 

Truck, dump, 15 T, 4 x 2: 
Euclid mdl 5FD __ ___________________________________________ _ 14.3 
Mack mdl LR__ _____________________________________________ _ 16.25 

Truck, earthboring machine and polesetter, 2½ T, 6 x 6, XM764______ _ 10 .07 
Truck, firefighting, 6 x 6, 500 gpm: 

Hesse mdl HC-26, pumper, foam & water, on M44 Chassis _______ _ 8 .7 
Class 530B, on M45A2 chassis _________________________________ _ 10 .57 

Truck, lift, fork, DED, pneu. tired, all purpose: 
6,000 lb capacity ___________________________________________ _ 11 

10,000 lb capacity _______________ ____________________________ _ 15.3 
Truck, lift, fork, rough terrain: 

3,000 lb capacity, Clark Model ART-30_ _______________________ 1.6 
4,000 lb capacity, Clark Ranger mdl 40____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 .35 
6,000 lb capacity, Baker mdl RJF- 060 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8. 51 

10,000 lb capacity, Clark mdl MRl00_ __ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 13 .8 
Truck, maintenance, earth borer, pole setter, 2½ T, 6 x 6, V18A/ MTQ __ 8 .59 
Truck, maintenance, general purpose repair shop, 2½ T, 6 x 6__ _____________ _ 
Truck, maintenance, pipeline const, 2½ T, 6 x 6, M 7 56A2 _ _ _ _ _ _ _ _ _ _ _ _ _ 8 .71 

Truck, maintenance, telephone const: 
¾ T, 4 x 4, M201 & M201BL ________________________________ _ 3.48 
2½ T, 6 x 6, V-17A/ MTQ____________________________________ _ 8.28 

Truck, Panel, 1 T, 4 x 2, commercial type, 7,000 lb GWV __ ___________ _ 2.3 
Truck, stake & platform, 1½ T, 4 x 2- ------------------------------ 2.84 
Truck, stake, bridge transporting, 5 T, 6 x 6:M139 _____ ___ ___ _______ ___ ___ _____________ __________________ 13.2 

XM821--- -- -- -------------- - -------------------------------- 14.28 
Truck, tank, fuel servicing, 2½ T, 6 x 6, 1,200 gal: 

M49 and M49C ___ _______ ___________________________________ _ 6 .75 M49 A2C ___ ____ ___ __ ___ ____ ______ _________________________ _ 
7 .76M217 and M217C ________________ ____ _______________________ _ 
7.17 

10 .01 
9 .04 
9.47 

13.3 
14 .79 
15.46 
17 .21 
17.26 
15 .9 
17 .55 
12.8 
19 .95 
25.8 
35 .54 
3 .5 
4 .64 

8.97 
9 .49 

10 .64 
10 .78 

16 .51 
16.4 
16.69 
17 .13 

10.32 

10 .3 

3.1 
6.35 

11.51 
18.8 
9 .56 
9.56 

11 .21 

4 .23 
9.42 
3.5 
4.34 

21.0 
19.28 

9.25 
10.26 
9.67 

12.51 
11.54 
11.97 

17 .05 
19 .79 
20.46 
22 .03 
22.26 
20.9 
22.55 

30.8 

11.42 
11 .94 
13 .14 
13 .28 

21.51 
21.4 
21.69 
22.13 

29.3 
31.25 
11.07 

14 
20.3 

11.56 

13 .71 

4.4 
11 .42 

6.23 

24.28 

10.25 
11.26 
10 .67 

6 
6 
6 

9 
8 
9 

10 
10 
9 

10 
7 

10 
14 
22 

2 
3 

6 
7 
7 
7 

10 
9 

10 
10 

15 
15 

9 

8 
9 

12 
15 

2 
5 
9 

15 
8 

7 

3 
8 
2 
3 

10 
11 

6 
,7 
6 

8 
9 
8 

15 
14 
14 
16 
16 
15 
16 
11 
16 
25 
45 
3 
5 

8 
9 
9 
9 

16 
16 
16 
16 

9 

9 

3 
9 

16 
23 

9 
9 

10 

4 
9 
3 
4 

18 
17 

8 
9 
9 

11 
11 • 
11 

18 
19 
20 
21 
21 
20 
21 

33 

10 
11 
12 
12 

21 
21 
22 
22 

72 
72 
10 

18 
29 

11 

13 

4 
11 

7 

22 

10 
11 
10 

.. 

.. 

D-12 

https://XM821------------------------------------------------------14.28
https://2-------------------------------2.84


t=M 5-36 

Table D--$. Wheeled Vehicles-Continued 

Welaht Cl.a. 

Vehicle Deacrlption 
(Short tona) 

Loaded Loaded 
E 

C H C H 

.. Truck, tank, fuel servicing, 4 x 4: 
2,500 gal M559 __ __________________ ·- .... _-·- ____ -· ·- .. __ .. _.. 13.8 22 .74 10 19 
5,000 gal XM 438E2_. __ ·--·· .. ·--- ·- _.. . ... _______ -· __ -· __ -·· 19.24 34.24 22 46 

Truck, tank, water, 2½ T, 6 x 6, 1,000 gal: 
M50, M50Al, and M50A2 __·--·-·--·-··---···-·-·------······· 
M222- --------·----·-·---·------·-·•------·-·------····-·--· 

7 .52 
7.05 

10.02 11 .72 
9.55 11.25 

7 
6 

9 11 
8 10 

Truck, telephone maintenance & construction, 2½ T, 6 x 6, XM763 . ... 9.36 10.11 12.36 8 9 11 
Truck, tractor, 2½ T, 6 x 6: 

M48 ______ · ---··------- -· --··-····--···----·--·----········- 5.92 ·-·---·--·------ 6 ···-·········-
M221.. _........ _... _.......... _._._ ....................... . 6.05 -·-------------- 5 
M275 • ••• • •• •····················--························· 5.8 ---------··----- 5 
M275A2...... _............................................. . 6.26 ---------·------ 5 

Truck, tractor, 5 T, 6 x 6: 
M52, M52Al, and M52A2_ ......................... ·- ........ . 9.62 .,_ ... .._ ____ ............ __ .. 8 ·-···· ······"· 
XM818 . .................................. _................. . 10.06 ... _... _______ ... ____ ... 8 

Truck, tractor, 5 T, 8 x 8, XM757................................. . 7.54 ······----·----- 6 
Truck, tractor, 5 T, 4 x 2: 

Federal mdl 45M2 . .......................................... . 4.9 ---------------· 4 ·············-
International Harv. Md! L-201. . - ............................ . 5 .11 -·-- ..--- ------- 5 
International Harv. Mdl R-202 ............................... . 6.12 ---------------- 6 

Truck, tractor, 10 T, 6 x 6, M123 and Ml28C ...................... . 
Truck, tractor, 10 T, 8 x 8, XM19L............................... . 

16.12 
17 .18 

--··--·--•----·--
--------------- -

14 
15 

Truck, tractor, 12T, 6 x 6, M26AL..... _.......................... . 
Truck, tractor, 15 T, 8 x 8: 

24.46 ---A·----------· 28 

XM194 •••••••• ·-············································ 23.82 ----~------·---- 20 -···-·· ... · ·. 
XM194El _................................................. . 24.08 ........ _,._.,_..., _______ 20 
XM194E2 & XM194E3_ ..................................... . 24.22 ·------·-------- 21 
XM194E4 • • ·-································--····•········ 26.8 ------·----~---·- 23 

Truck, tractor, 25 T, 6 x 6, M523E2............................... . 20.49 ··----------~--- 18 
Truck, tractor, wrecker, 5 T, 6 x 6: 

M246 . .... __ ............................................... . 16.42 ----·----------· 15 •••••••••••••• 
M246Al •••••••••••••••••••••• ·-····························· 16.65 -··---~-----~--· 15 
XM819 . .................................................... . 16 .31 .., __ ......... ~--·- .. --. 14 

Truck, van, expansible, 2½ T, 6 x 6, M292A2....................... . 10.28 12 .73 9 11 
Truck, van, expansible, 5 T, 6 x 6: 

M291_··-··········-····-··································· 
M291A2.................................................... . 

12.75 
13.18 

16.26 20.25 
15.68 20 .68 

11 
11 

14 19 
14 19 

XM820 . •••• •• •••••••••••••••••• -·-·············-·······•··· 13.67 16.17 21 .17 11 15 19 
XM 820E2 . ................................................ . 13 .79 16.49 21.49 12 15 20 

Truck, van, expansible, 5 T, 8 x 8, M79L .......................... . 12.45 18.98 17.78 10 11 16 
,le Truck, van, shop, 2½ T, 6 x 6: 

M109, M109C, & M109D..................................... . 7.62 10.29 7 9 
M109A3.................................................... . 7.97 10.47 11 .74 7 9 10 
M220, M220C, & M220D..................................... . 7.54 10.22 11.29 7 9 10 

Truck, wrecker,¾ T, 4 x 4, XM711............................... . 8.88 6 .63 4 8 
Truck, wrecker, 2½ T, 6 x 6: 

M108 . ..................................................... . 7.06 9 .06 10.25 6 9 1i 
XM519 . .................................................... . 7.41 8 .91 6 8 

Truck, wrecker, light, 2½ T, 6 x 6, M60............................ . 11 .98 12.73 13.9 11 12 13 
Truck, wrecker, medium, 5 T, 6 x 6: 

M62 . ...................................................... . 17.01 20 .51 23.01 16 21 23 
M543, M543Al, & M543A2 . . . _............................... . 17.6 .. _.. __... __._. __ __ .,. 17 ·---------· ---
XM816•••·-···············-·-·--····-·····-·········-···-··- 17 .77 ·----· .. ·------ ..... 17 --------------

Truck, wrecker, 10 T, 4 x 4, M55B---·······-·············-········· 19.29 •M••-4------~--• 15 --------- ---- -
Truck, wrecker, 20 T, 4 x 4, XM554 . .............................. . 28.8 33.33 89 43 -- -- --
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Table D-4. Towed Vehicles 

Weicht 
(Short tons)

Vehicle D811Crlption 
Loaded Loaded 

E E 
C H C B 

a. Artillert, 
Gun, anti-aircraft artillery, towed, 75 mm, M5L ____________________ _ 
Gun, anti-aircraft artillery, towed, 90 mm,. M2, on mount, 90 mm, M2 __ 
Gun, anti-aircraft artillery, towed, 120 mm, Ml, on Mount, 120 mm, 

Ml or MlAl__________________________________________________ _ 
Gun, field artillery, towed, 155 mm, M59 ___________________________ _ 
Howitzer, light, towed, 105 mm:

Ml0l and M101Al __________________________________________ _ 
M102 ______________________________________________________ _ 

Howitzer, medium, towed, 155 mm, Mll4 & M114AL _______________ _ 
Howitzer, medium, towed, 155 mm, aux. propelled, M128AL _________ _ 
Howitzer, heavy towed, 8 in., Mll5________________________________ _ 

b. Trailers 
Trailer, ammunition, 1½ T, 2 whl, M882____________________________ 
Trailer, ammunition, 2 T, 2 whl, Ml0_______________________________ 
Trailer, ammunition, 4 T, 2 whl, M2L ______________________________ 
Trailer, ammunition, 8 T, 4 whl, M28___ ______ ______________________ 
Trailer, basic utility, pole type, 2½ T, 2 whl_________________________ 
Trailer, bolster, 2½ T, 2 whl _______________________________________ 
Trailer, bolater, pole handling, 3½ T, 2 whl, M271 & M271AL ________ 
Trailer, bolster, general purpose 4 T, 4 whl, M796 ________________ ____ 
Trailer, bolater, 4 whl, special tandem, 7-14 T _______ ___ _____ ______ ___ 
Trailer, bomb, 2 T, 4 whl, M143 and M143AL_______________________ 
Trailer, cable reel, 3½ T, 2 whl, M310 ___ _________________ . _________ 
Trailer, cargo, 1½ T, 2 whl: 

M104, M104Al & M104A2 ____________________________________ 
M105, M105Al, & M105A2____________________________________ 

Trailer, clamshell bucket, 3 T, 2 whl, GRAMMA mdl Ml6 ____________ 
Trailer, firefighting, pumper, water: 

100 gpm, 2 whl .._____________________________________________ 
500 gpm, 2 whl, Hale mdl CFS___ ______________________ ________ 
1,500 gpm, 4 whl, Sabre mdl TT2000 ____________________________ 
Trailer, flat bed, 4 T, 4 whl M794 ______________________________ 

Trailer, flat bed, dough mixing & makeup outfit, 4 T, 4 whl, M796______ 
Trailer, flat bed, tilt loading, 6 T, 4 whl, XM714 _____________________ 
Trailer, flat bed, 7 T, 4 whl: 

7 T LaCrOMe w /single whJs___ _________________________________ 
7 T LaCrOSBe w/dual wheels_______ ____________________________ 

Trailer, flat bed, 10 T 4 whl: 
M845 (FSN 2330-200-1737) ___________________________________ 

w/4 dual midship wheela (FSN 2880-377-0389) __________________ 
Trailer, low bed, 8 T, 4 dual whls: 

Fontaine mdl TS-106___ ______________________________________ 
Fruehauf mdl CF-8__________________ ------ __________ -- -- -- ---
Fruehauf mdl CPT-8 Special___________________________________ 
Hobbs mdl F-1886 _______ ---- ______________________ ~- _________ 
Jahn mdl LKS-408 ___________________________________________ 
Lacrosse mdl DF-4-C-SF_____________________________________ 
Winter-Weiss mdl S-468 _______________________________________ 

Trailer, low bed, 60 T, 4 dual front whls, 8 dual rear whls: 
Dorsey mdl MT-60 ___________________________________________ 
Fontaine mdl ClG-60-SP______________________________________ 
Rogers mdl D-60-DS--5 _______________________________________ 

Rogers mdl DW-60-LS-6 ___ --------------------------- _______ 
Rogers mdl D-60-DS--7 _______________________________________ 

Steel Products mdl "Great Dane"- -----------------------------
Trailer, tank, water, 1½ T, 2 whl, 400 gal: 

M106, M106Al, M106A2, M107, M107Al, and M107A2 __________Ml49 _______________________________________________________ 

10.64 
16.5 

80.75 
18.85 

2.49 
1.55 
6.44 
6.77 

14.8 

1.4 
1.4 
2.65 
5 
1.2 
1.1 
1.21 
2.41 
8. 6 
3.2 
1.26 

1.86 
1.32 
1.22 

2.6 
1.75 
4.85 
2.08 
2.56 
0.9 

5.8 
5.6 

5.63 
5.6 

4.88 
6.3 
4.76 
4.89 
3.8 
4.8 
4.27 

12.1 
16.05 
17 
14.06 
16.34 
15.59 

1.14 
1.26 

2.9 
3.4 
6.65 

18 
3 .7 
8.6 
4.71 
6.41 

17.6 
5.2 
4.76 

2.86 4.11 
2.82 3.57 
4.12 

6.08 
6.56 
5.4 6.9 

12.8 19.8 
12.6 

16.63 18.63 
16.6 

12.83 
18.3 
12.76 
12.89 
11.8 
12.8 
12.27 

72.1 
76.05 
77 
74.06 
76.34 
76.69 

2.81 
2.92 

8
16 

88
14 

4
2 
9 
9 

15 

2 
2 
4 
5 
2 
2 
2 
2 
4 
3 
1 

2 
2 
2 

4 
8 
6 
2 
8 
1 

7 
6 

6 
6 

4 
5 
4 
4 
4 
4 
4 

8 
11 
13 
10 

. 12 
10 

2' 
2 

--------------. 

4 
5 
9 

11 
5 
5 
7 
7 

21 
5 
7 

4 6 
4 6 
5 

7 
8 
6 8 

16 24 
16 

18 20 .. 
18 

12 
13 
12 
13 
12 
14 
13 

96 
130 
110 
123 
117 
130 

4 
4 
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Table D-4. Towed Vehicles-Continued 

Wel1ht Clallll 

Vehicle D•cription 
(Short tona) 

Loaded Loaded 
E E 

C H C H 

Trailer, transporter, 45 T, 12 whl, M9, Fruehauf mdl CPT45 SP ___ ____ 
Trailer, van, shop, folding side, 1½ T, 2 whl, M448___ ________________ 

10.08 
1.48 2.98 

55 .08 
3.78 

8 
2 4 

82 
6 

Transporter, liquid rolling wheel (RLT), 1,000 gal, MG:Single______________________________________________________ _ 

Two in tandem______________________________________________ _ 
Three in tandem_____________________________________________ _ 
Four in tandem _____________________________________________ _ 

1.07 
2.14 
8.21 
4.28 

4.21 
8.42 

12.63 
16.84 

1 
2 
2 
8 

6 
7 

10 
12 

c. Semitrailers 
Semitrailer, low bed, 15 T, 4 whl, M172_ ____________________________ 
Semitrailer, low bed, 25 T, 4 whl, M172AL __________________________ 

7.75 
7.43 32.43 

22.75 
37.43 

6 
6 28 

19 
36 

Semitrailer, low bed, wrecker, 12 T, 4 whl: 
M269 and M269A1 (25 ft)_____________________________________ 
M270 and M270A1 (40 ft)_____________________________________ 

7 . 1 
8.75 

19.1 
20.75 

27 .1 
28.75 

6 
8 

17 
17 

23 
24 

Semitrailer, maintenance, weapon, 6 T, 2 whl: 
Connecting unit, M459_____________ _ : _______________________________ _ 
Electrical unit, M458 ______________________________________________ --
Mechanical unit, M457______________________________________________ _ 

7.2 
7.2 
6.92 

6 
6 
6 

Semitrailer, stake, 6 T, 2 wbl, M118 and M118AL ___________________ 3.57 9.57 11.67 4 8 11 
Semitrailer, stake, 12 T, 4 whl: 

M127, M127Al, and M127A1C________________________________ _
M127A2C __________________________________________________ _ 

Semitrailer, stake & platform 5 T, 2 whl, Olsen mdl 516______________ _ 
Semitrailer, tank, alcohol, 2 whl, 3,000 gal, MS88 __ __________________ _ 

7.2 
7.02 
3.32 
4.15 

19.2 
19.02 

8.32 
12 .15 

25.2 
25.02 
10.82 

8 
7 
3 
5 

23 
22 
8 

13 

30 
29 
10 

Semitrailer, tank, bituminous liquid, 6 T, 1,500 gal, w/dolly__ ________ _ 5.1 11.1 4 
Semitrailer, tank, 6 T, 1,500 gal dual whls: 

Columbian Steel Tank mdl M1944______________________________ 3.S 9.55 3 8 
Littleford mdl JAN- T-505_____________________________________ 4 10 4 9 

Semitrailer, tank, fuel servicing, 2 whl, 2,000 gal, Heil Co. Type F-2B___ 
Semitrailer, tank, gasoline, 6 T, 2 whl, 2,000 gal, M30, Progress mdl 

ST62M ________________________________________________________ 

4 

3.38 

10 

9.48 

4 

3 

9 

9 
Semitrailer, tank, gasoline, 12 T, 4 whl, 5,000 gal, M131, MlSlAl, 

and M181A2___________________________________________________ 7.42 17.23 22.69 7 16 21 

Semitrailer, tank, storage, liquid, argon-nitrogen-oxygen, 9 T, 1,800 
gal, Cambridge mdl 217-80________ __ __ __ _ _ _ _ _ _ __ __ _ _ __ ____ _ _ __ _ _ _ 8 .41 17.41 7 16 

Semitrailer, tank transporter:
40 T, 8 wbl, M15__ _____________________________________ _____ _ 
45 T, 8 whl, M15AL __ _____________________________ _____ _____ _ 
50 T, 8 whl, M15A2 _________________________________________ _ 
60 T, 12 whl, XM160 ________________________________________ _ 

Semitrailer, tank, water 2 whl 2,000 gal, M686 _______________________ _ 
Semitrailer, van, 6T, 2 whl, M146F ________________________________ _ 

21 .19 
21.19 
21.8 
23.07 
S.21 
3.66 

61.19 
66.19 
71.8 
83.08 

9.66 
11 . 51 
11.77 

15 
16 
16 
18 
4 
4 

53 
59 
78 

100 

9 
14 
10 

Semitrailer, van, cargo, 6 T, 2 whl, M119 and M119AL ______________ _ S.59 9.59 11.69 4 8 11 
Semitrailer, van, cargo, 12 T, 4 whl: 

M128Al and M128A1C __ ____________________________________ _
• M128A2C _________________ _________ __ _________________ _____ _ 7.74 

7.7 
19.74 
19.7 

25.74 
25.7 

7 
8 

18 
23 

23 
30 

Semitrailer, van electronic, 3 T, 2 whl: 
M348Al and M348A2__ ______________________________________ _
M373Al __ __________________________________________________ _ 4.32 

4 .75 
7.32 
7.75 

9.32 
7.75 

5 
5 

10 
10 

11 
10 

Semitrailer, van, electronic, 6 T, 2 whl: 
MS48A2C, D, F, and G ______________________________________ _
M373A2C __________________________________________________ _ 4 .38 

4.85 
9.38 
9.85 

10.38 
10.85 

5 
5 

10 
10 

11 
11 

Semitrailer, van, refrigerator, 7½ T, 2 whl, M349 and MS49AL ___ ____ _ 
Semitrailer, van, shop, 6 T, 2 whl, M146 and M146C ___________ _____ _ 
Semitrailer, van, shop, 6 T, 4 whl, M447 and M447C ___ _____________ _ 
Semitrailer, van, supply 12 T, 4 whl, M129A2C ___________________ __ _ 

4.3 
3.66 
7.59 
7.8 

9 . 66 
10.09 
19.8 

11.8 
11.76 
11.56 
25.8 

5 
4 
6 
8 

9 
8 

23 

13 
10 
9 

30 
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Table D-5. Construction Equipment 

Vehicle Deacrlption 

Weight
(Short tons) 

Loaded 

Cla111 

Loaded 
E E 

C H C H 

Bin, aggregate loading, trlr mtd, 30 T: 
Iowa mdl 30 T ______________________________________________ _ 
Pioneer mdl 220 _____________________________________________ _ 
Universal mdl PB-20 ________________________________________ _ 

Compressor, air, reciprocating, trlr mtd, 4 whl, 315 cfm, 100 psi: 
Davey Mdl 315 WDS________________________________________ _ 
Ingersoll Rand mdl IK-315__ _________________________________ _ 
LeRoi mdl 815D2-C _________________________________________ _ 

Compressor, air, reciprocating, truck mtd, 6 x 6, 80 cfm, 5,000 psi:
Clark mdl H0-6-5C _________________________________________ _ 
Joy mdl 80-HGC2-MS-1 and 80-HGC3-MS-L ________________ _ 

Compressor, air, reciprocating, truck mtd, 6 x 6, 210 cfm, 100 psi: 
Davey mdl 210 WDS________________________________________ _ 
Joy mdl 210Gl. ______________________________ - _ - __ - - - - - - -- - - -

Compressor, air, rotary, trlr mtd, on trlr, 8½ T, 2 whl, M853, 250 cfm, 
100 psi, Joy mdl RPV 250 DC MS-L ____________________________ _ 

Compressor, air, rotary, trlr, mtd, 4 whl, 600 cfm, 100 psi, Ingersoll Rand 
mdl DR-600 and DR-600W. ___________________________________ _ 

Compressor, air, rotary, truck mtd, 6 x 6, 210 cfm, 100 psi: 
Harris mdl J-210-FED__ ___ ___________________________ . ______ _ 
LeRoi Mdl RPA-210GD3-MS-L _____________________________ _ 

Conversion-storage-charging unit, CO2, semitrlr mtd, 16,000 lb capacity, 
Cardox mdl FE34865___ . ______________________________________ _ 

Conversion unit, CO2 semitrlr, mtd, 260 lb/hr: 
Electric Heat mdl SCO2______________________________________ _ 
Girdler mdl 82-4150 _________________________________________ _ 
Girdler mdl 131-4910 ________________________________________ _ 

Conveyor belt, whl mtd, electric, 300 tph, 50 ft, Barber Greene Mdl PG70_ 
Cooling tower, liquid, semitrlr mtd, 240 gpm, Badger mdl CT-L ______ _ 
Crane-shovel, crawler mtd, 12½ T, ¾ cu yd, w /boom, crane, 30 ft_ ___ _ 
Crane-shovel, basic unit, crawler mtd, 10 T, ¾ cu yd: 

American Hoist mdl 375 BC__________________________________ _ 
Baldwin-Lima-Hamilton mdl 84CA and 84Cff ___________________ _ 
Bucyrus Erie mdl 22B _________ . _____ . ____ . ___________________ _ 
Byers mdl 83 _____ __.__________________________________ . ______ _ 
Thew Shovel mdl TL25K___ __________________________________ _ 

Unit mdl 1020 YD---- ------------------- - --------------------
Crane-shovel, basic unit, crawler mtd, 85 T, 2 cu yd:

Hamisehfeger mdl 855B_ __ ___ ____ _ _ __ _ _ __ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ ___ _ 
Thew Shovel mdl L-820 and L-820-J_ _______________ ___ ___ _____ 

Crane-shovel, basic unit, crawler mtd, 40 T, 2 cu yd: 
Baldwin-Lima-Hamilton mdl 802_ ______________________________ 
Bucyrus-Erie Mdl 51-B_ ______________________________________ 
Hamischfeger mdl 855BG _________ . _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ __ __ _ _ _ 
Hamisehfeger mdl 855BG2 and 855BG3_________________________ 
Manitowoc mdl 3000 B___ __ __ __ _ _ __ _ _ __ ___ _ _ _ ____ _ _ _ _ _ _ ___ _ _ _ _ 

Crane-shovel, basic unit, truck mtd, 8 T, ¾ cu yd, 6 x 6: 
Quickway mdl N-383AB __ _ _____ ___________ _________ _ _ _ __ ____ _ 
Schield Bahtam mdl ABM-53___ ________________ _____ __ _____ __ _ 

Crane-shovel, basic unit, truck mtd, 10 T, ½ cu yd, 6 x 6: 
Bay City mdl 150M_ ... ___ ____ _ _ _ _ __ _ _ __ _ _ __ __ __ __ _ _ _ _ _ _ __ __ _ 
Thew Shovel mdl MC-254___ _______________ ____ ______ ____ ___ __ 
Thew Shovel mdl E-6610___ _ _ __ ___ ___ __ _ _ _ ___ __ __ __ _ _ _ _ _ _ __ _ _ _ 
Wayne Crane mdl 40____ _ _ _ __ __ ____ __ _ _ ___ ___ _ _ __ _ _ ___ ___ __ __ _ 

Crane-shovel, basic unit, trk mtd, 20 T, ¾ cu yd, 6 x 6: 
Baldwin-Lima-Hamilton mdl 34 T ______________________________ 
Gar Wood mdl M-20-A_______________________________________ 
Gar Wood mdl M-20-B_ _________________________ ____ _________ 
Koehring mdl 804 ___ . _.. ____________ . _ _ _ ___ ___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Link Belt mdl HC-70____ ---- __ __ __ _ _ _ _ _ ___ ____ _ _ __ _ _ _ _ _ _ _ _ __ _ 

5 .98 
8 .58 
5.86 

3.48 
4.08 
4 .36 

9.25 
9.21 

7 .9 
7.65 

4.88 

5 .6 

7 .53 
7.35 

11 .7 

16 
15 
19.3 
4 .71 
8 .5 

23 .11 

18.7 
19 .1 
21.16 
19.8 
16 
17 .5 

52 
50 .6 

66.3 
66.3 
48 .2 
48.2 
58 . 5 

9 .2 
9 .8 

18 . 9 
19 .5 
18 .1 
19 .2 

28 .7 
28.1 
28 .8 
27 .8 
26 .9 

• 
5 --------------
7 
5 

1i 

4 --------------
4 
4 

8 --------------
8 

7 --------------
7 

7 --------------

6 --------------

7 --------------
6 

10 --------------

20 --------------
18 
17 
6 
7 

22 -- ------------

19 --------------
22 
19 
19 
15 
16 

72 --------------
55 

153 
134 

56 
58 

101 

8 --------------
8 

18 --------------
20 
18 
19 

27 --------------
34 
34 
32 
25 
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Table D-5. Comtructiofl Equipment-Continued 

Wela:ht c1.. 

Vehicle Deacrlption 
(Short tona) 

Loaded Loaded 
E E 

C H C H 

Quickway mdl M200__ _______________________________________ _ 
Quickway mdl M202_________________________________________ _ 
Thew Shovel mdl MC- 1416____________________ _______________ _ 
Unit mdl 1220-CE ___________________________________________ _ 

Crane.shovel, whl mtd, 7 T ½ cu yd, 4 x 4: 
Gar Wood mdl GW7_________________________________________ _ 
Koehring mdl 155-lA________________________________________ _ 

Crane, tractor towed, 20 T 20 ft lift, LeTourneau mdl M-20 __________ _ 
Crane, whl mtd, 3 T, Anthony Md! M63 ___________________________ _ 
Crane, whl mtd, 5 T, ¾ cu yd 4 x 4, rough terrain, air transportable ___ _ 
Crane, whl mtd, 20 T, ¾ cu yd, rough terrain _______________________ _ 
Crusher, jaw, whl mtd, 15 tph, Iowa mdl AB-1424- SP15T_ ___________ _ 
Crusher, jaw, whl mtd, 200 tph Pioneer mdl 153 PRD _______________ _ 
Crusher, jaw, diesel and electric driven, whl mtd, 75 tph, Eagle mdl 5157 _ 
Crusher, roll, diesel and electric driven, whl mtd, 7 5 tph, Eagle mdl 5230B_ 
Crushing & screening plant, semi-trlr mtd, 35 tph, 2 unit Iowa mdl 2A: 

Unit #1, jaw crusher __________________________________________ _ 
Unit #2, roll crusher ______ -- - _________________________________ _ 

Crushing & screening unit, whl mtd, 40 tph: 
Pioneer mdl 42VD E ________ - ________________________________ _ 
Pioneer mdl 42 VA__________________________________________ _ 

Crushing & screening unit, crawler mtd, 100 tph, Pioneer mdl 54VA___ _ 
Crushing, screening, and washing unit, whl mtd, 40 tph, Pioneer mdl,300 WDE ____________________________________________________ _ 

Crushing, screening, and washing unit, whl mtd, 40 tph, dual unit: 
Iowa mdl DJ- 50----------------------------------------------
Pioneer mdl 33R Triplex ______________________________________ 
Universal mdl 1830 CWL__ _ _ _ _ ___ _ _ __ ___ _ _ _ __ __ _ _ _ _ ______ ____ _ 

Dehydrator, sand, trlr mtd: 
Iowa mdl 5022E__ ___________________________________________ _ 
Pioneer mdl P-300W_________________________________________ _ 
Pioneer mdl 1833 ____________________________________________ _ 
Universal mdl 20 PW________________________________________ _ 

Dehydrator, sand, compression, whl mtd, 90 tph, Pioneer mdl 2220-SDE­
Distributor, bituminous material tankless type, trailer mtd 875 gpm: 

Littleford mdl US-3C-TOD ___ --------------------------------
Littleford mdl US-3C ________________________________________ _ 

Distributor, bituminous material, tank type, trk mtd, 6 x 6, 800 raL ___ 
Distributor, water, tank type, trk mtd, 6 x 6, 1,000 gaL ______________ _ 
Ditching roaching, DED, whl mtd, ladder type______________________ _ 
Ditching machine, GED, crawler mtd: 

Barber Greene mdl 44C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .. Parsons mdl 22L____ __ ____ __________ _ _ __ __ ____ ________ ______ _ 
Drier, aggregate, trlr mtd, 10-25 tph, Barber Greene mdl 830_ _________ 
Drier, aggregate, trlr mtd, 80-120 tph: 

Barber Greene mdl 833_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Barber Green mdl 837 ____ __ __ __ __ ____ __ __ ______ ____ __ ____ _____ 

Dust collecting machine, semi-trlr, mtd, Barber Greene mdl 857 __ __ ___ _ 
Generator and charging plant, acetylene, semitrlr mtd, 750 cu ft/hr,

Rexarc mdl TMCP- 750_ _ _ __ ___ _ _ _____ ___ __ _ _ __ ____ __ ____ ______ _ 
Generating and charging plant, COt, semitrlr mtd, 300 lb/ hr: 

Girdler mdl 32-4176 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Girdler mdl 32-4027 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Generator & charging plant, hydrogen-CO1, semitrlr mtd, 156 lb CO1/hr, 
Electric Heating Equipment mdl HrCO,__________________________ 

Generator & charging plant, oxygen-nitrogen, semitrlr mtd, 200 cu ft 
N,/hr, Air Products mdl A2-- ------------------------------------

Generator & charging plant, oxygen-nitrogen, semitrlr mtd 5 T oxygen 
and 200 lb nitrogen per day, Air Products mdl LON- 5, 2 unit: 

Air source semitrlr__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Air separation semitrlr _______________________________ _. _ _ __ __ _ 

23 .5 
25 .39 
26.6 
26.3 

8 .12 
8 
4 .6 

10 .5 
14.68 
28 .5 

7 .25 
42 .02 
36 .6 
30 .7 

16 .25 
17.69 

22.02 
28.2 
38 .56 

26 .58 

31.94 
31 .8 
32 .68 

8 .75 
9.35 
8.42 
3.73 
7 .56 

2 .19 
2 .13 

11 .7 
10.35 
18 

10 . 7 
10 .1 

6.81 

21 . 7 
18 .1 

10 .3 

14 .18 

24 
24 . 5 

24.47 

15 

28 . 6 
24 .6 

15 .7 
14 .52 

22 
25 
28 
31 

8 
8 
6 

10 
15 
30 
8 

51 
37 
27 

13 
19 

19
25 
58 

22 

26 
39 
45 

7 
9 
6 
6 
7 

3 
3 

10 
9 

19 

18 
14 

9 

19 
17 
11 

12 

23 
26 

23 

17 

46 
21 

--·-----------

---------··---

-------------· 

15 
14 

·-------------
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Table D-5. COfflltruction Equipment-Continued 

Weicht CIUB 

Vehicle Deacription 
(Short tons) 

Loaded Loaded 
E E 

C H C H 

Grader, road, motorized, air transportable, 6 x 4: 
Caterpillar mdl 212 ___________________________________ _______ _ 
LeTourneau Westinghouse mdl 220 __ ___ ________________ __ _____ _ 

Grader, road, motorized, heavy, 6 x 4: 
Caterpillar mdl 12 __ _________________________________________ _ 
Galion mdl 118____ ___ ___ __ _____ _____________________________ _ 
Huber Warco mdl 4D __ ______________________________________ _ 
Huber Warco mdl 4D, winterized______________________________ _ 
LeToumeau Westinghouse mdl 440HA __ __ _____________________ _ 
Riddle Warco mdl 4D-1000 ____ _______________________________ _ 

Grader, road, motorized, heavy 4 x 4, all whl steer, Austin-Western 
mdl 99H_____ ___ ____ __ __ _ _ __ __ __ ___ ___ __ _ _ __ _ _ ____ _ _ __ _ _ __ _ _ __ _ 

Graduation control unit, aggregate, trlr mtd, Barber Greene mdl 866____ 
Heater, bitumen, trlr mtd, 3-car heating: 

Cleaver Brooks mdl Ds____ _______ -· __________________________ _ 
William Bros mdl SG45T ____________________________ _________ _ 
William Bros mdl SG52A __ ___________________________________ _ 

Loader, belt type, crawler mtd 10-20 cu yd/ min, Barber Greene Mdl 
638B___ _______________________________________________________ 

Loader, bucket type, crawler mtd 3 cu yd/min:
Barber Greene mdl 82-A __ ___________________________________ _ 
Barber Greene mdl 82-AG____________ __ _____ __ _____ _____ _____ _ 
Haiss mdl 77-PC__ _________ __ _____ ____ ______________________ _ 

Loader, scoop type, 4 whl, 1½ cu yd, Clark mdl 85 AM __ ____________ _ 
Lt>ader, scoop type, 4 whl, 2½ cu yd: 

Clark mdl 175 AM______ _____________________________________ _ 
Hough mdl 90 M_______ ___ _________ ____________ _____________ _ 

Logging arch for tractor, medium, w/10 ft boom_____________________ _ 
Mixer, bituminous material, trlr mtd, Barber Greene mdl 848 _________ _ 
Mixer, concrete, trlr mtd, 16 cu ft: 

Chain Belt mdl 16--S___ __ ______ ___ ___________________________ _ 
Construction Machinery mdl 16S__ ____________________________ _ 
Construction Machinery Mdl 16 SM ____________________ _______ _ 
Gilson mdl 16S--SCE____________________________ _____________ _ 

Mixer, rotary tiller, selfpropelled, Seaman mdl TP--84M ______________ _ 
Paver, concrete, crawler mtd, dual drum, 34 cu ft: 

Rex mdl 34E____ __ _ _ __ __ _____ ___ _ _ _ _ _ _ __ __ _ _ __ __ _ _ __ _ _ __ _ _ _ __ 
Worthington mdl 34E__ __ ___ ___ __ __ _ _ __ __ ____ _ _ ___ _ _ _ __ _ _ __ _ _ _ 

Paving machine, bituminous material, crawler mtd, 12 ft: 
Barber Greene mdl 879-A_ _ _ _ __ __ __ _ _ ____ ______ __ __ _ _ __ _ _ _ _ __ _ 
Barber Greene mdl 879-B__ ___________________________________ 

Power Unit, gasoline, 120--140 bhp, whl mtd, Minneapolis-Moline mdl1210-12A__ ___________________________________________________ _ 

Pump, centrifugal, trlr mtd, 6 in., 1,000 gpm: 
Carver mdl KN6H___ ________________________________________ _ 
Jaeger mdl GPHO __________________________________________ _ _ 

Roller, motorized, GED, tandem, 2 rolls, 5--8 T: 
Buffalo Springfield mdl KT-16B_____ ________________ __________ _ 
Galion mdl T-5G___ _________________________________________ _ 

Roller, motorized, DED, tandem 2 rolls, 16 T, Galion Mdl T--8G ___ ___ _ 
Roller, motorized, GED, tandem 3 rolls, 9-14 T: 

Buffalo, Springfield Mdl KX-16C2_____________________________ _ 
Galion mdl 3T9G ___ _____________ __ ___ _______________________ _ 

Roller, motorized, GED, 3 whl, heavy: 
Galion mdl Chief_ ______ _____________________________________ _ 
Galion mdl Chief CG ________________________________________ _ 

Roller, motorized, GED, 3 whl 10 T, Galion mdl Chief Rolomatic __ ___ _ 
Roller, motorized, pneu tired-airmobile 9 whl Brothers mdl SP-54B_ ___ _ 

7.46 
8 

12.5 
12.7 
12.4 
12.59 
13.5 
12.41 

10. 7 
15.29 

2.7 
3.23 
3.1 

7.84 

9.24 
10.15 
11.5 
7.35 

15 
14.2 

5.58 
15.7 

2.95 
3 
3.2 
3.65 
5.75 

26.12 
25.1 

12 .13 
11.25 

7.19 

2.82 
3.08 

6 
5.9 
8.84 

6.3 
10.77 

10.02 
10.6 
10.8 
11.02 

10.35 

19 
18.2 

6 
7 

10 
10 
10 
11 
11 
10 

9 
12 

4 
5 
5 

11 

13 
15 
12 
9 

16 
15 

10 
16 

3 
3 
3 
4 
5 

79 
38 

21 
14 

8 

3 
3 

7 
6 

11 

7 
12 

11 
13 
13 
12 

• 

14 

22 
30 

------------ -- Iii 
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Table D-5. Construction Equipment-Continued 

Welaht 
(Short tona) 

Vehicle Deacriptlon 
Loaded Loaded 

E E 
C H C H 

Roller, towed, pneu tired, 4 tire, 7½-35 T: 
Browning mdl HP4-85_______________________________________ _ 
Tampo mdl 35T4 ____________________________________________ _ 

6.8 
6.15 

10 
9 

--------------

Wiliams Bros mdl 435AB- ____________________________________ _ 6.45 10 
Roller, towed, pneu tired, 4 tire, 7½-50 T: 

Grace mdl WLTR __ _________________________________________ _ 
Shovel Supply mdl RT-l00CE ________________________________ _ 

7 .25 
6.95 

10 
10 

--------------

Rooter, road, towed, cable operated, 24' depth, LeTourneau Westing-
house mdl H3 _________________________________________________ _ 

Rooter, road, towed, cable operated, 30' depth: 
LeTourneau Westinghouse mdl Kao ___________________________ _ 
Southwest mdl RH-3 ________________________________________ _ 

3.8 

6.2 
6.7 

6 

10 
10 

--------------

--------------

Scraper, air mobile, sectionalized, towed, 8 cu yd ____________________ _ 8.1 19.1 7 18 
Scraper, earthmoving, towed, 7½ cu yd __ ______________________ _ 4.9 14.9 4 15 
Scraper, earthmoving, towed, 13½ cu yd, Southwest mdl S-152 ___ _ 12 28 9 37 

Scraper, earthmoving, towed, 12 cu yd: 
LeTourneau Westinghouse mdl LP_____________________________ _ 9 . 75 21.75 8 22 
LeTourneau Westinghouse Mdl LPO___________________________ _ 9.75 21.75 8 26 
Woolridge mdl 05-122A ______________________________________ _ 12.1 27.1 9 37 

Scraper, earthmoving, towed, 18 cu yd, Curtis Wright mdl CWT-18M,w/dolly ______________________________________________________ _ 
19.45 51.95 17 99 

Scrubber & washer, aggregate, DED, whl mtd, 88tph, Pioneer mdl3620LWD66 __________________________________________________ _ 
15.7 17 --------------

Snow removal unit, selfpropelled, rotary, trk, mtd, 7½ T: 
Klauer mdl TU3 _____________________________________________ _ 
Klauer mdl TU33Q___________________________________________ _ 

11.38 
15.8 

10 
16 

--------------

Tractor, full tracked, low speed, light dbp: 
Allis Chalmers mdl HD6M ___________________________________ _ 
Caterpillar mdl 933 __________________________________________ _ 

8 
7.99 

8 
9 

--------------

Caterpillar mdl D4:
FSN 2410-190-0020 _____________________________________ _ 
FSN 2410-190-0217 _____________________________________ _ 

7. 6 
8 

9
10 

--------------

Caterpillar mdl D5A _________________________________________ _ 12 15 
Caterpillar mdl D6:

FSN 2410-542-4206 _____________________________________ _ 7.98 8 --------------
Tractor, full tracked, low speed, medium dbp, Caterpillar mdl D7: 

FSN 2410-191--0532 _________________________________________ _ 
FSN 2410-191--0536 _________________________________________ _ 
FSN 2410-191--0537 _________________________________________ _ 
FSN 2410-233-5746 _________________________________________ _ 
FSN 2410-233-5749 _________________________________________ _ 
FSN 2410-277-1280 _________________________________________ _ 
FSN 2410-294-6614 _________________________________________ _ 

12.75 
17.5 
16.4 
17.8 
16.3 
17.85 
16.7 

13
19 
18 
20 
18 
20 
24 

--------------

Tractor, full tracked, low speed, heavy dbp, Caterpillar mdl D7E, FSN
2410-782- 1130 _________________________________________________ 24.28 

28 --------------
Tractor, full tracked, low speed, heavy dbp, Caterpillar, mdl D8:

FSN 2410-223-1214 __________________________________________ 23.4 
• FSN 2410-223-1216 __________________________________________ 

FSN 2410-233-5750__________________________________________ 
FSN 2410-233-5752 __________________________________________ 
FSN 2410-267-6888 __________________________________________ 
FSN 2410-268-8229__________________________________________ 
FSN 2410-453-6816 __________________________________________ 
FSN 2410-542-4881 __________________________________________ 
FSN 2410-542-4882 __________________________________________ 

18.1 
23.3 
25.3 
21.8 
20.9 
17.39 
22.05 
22.05 

30 
20 
27 
33 
22 
27 
27 
35 
30 

--------------

Tractor, full tracked, low speed, heavy dbp, International Harvester mdl 
TD-24-241:

FSN 2410-542-2337__________________________________________ 27.66 
FSN 2410-542-2338 __________________________________________ 27.09 32 

31 
--------------
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Table D-5. Construction Equipment-Continued 

Wei1ht Clua 

Vehicle Deacrlption 
(Short tone) 

Loaded Loaded 
E E 

C H C H 

Tractor, full tracked, low speed, medium dbp, International Harvester: Mdl TD20-200 ___ ___ ________________________________________ _ 

Mdl TD18-182--- ---------------·-----··-------·-------------
Tractor, wheeled, industrial GED, 5200-7775 dbp, Case mdl LAL _____ _ 

• Tractor, wheeled, industrial light dbp, MRS mdl 100.·-· ---··-·-·-··-· 
Tractor, wheeled, industrial DED, 14025-20000 dbp: 

LeToumeau Westinghowse Mdl, Super C Tourna Tractor·----··--­
MRS mdl 150: 

FSN 2420-190-0053. _____ ··-----·-------·-··-----·-·-----
FSN 2420-517-0675. ____ ·---·-··----···-··----···-----·--

Tractor, wheeled, industrial DED, 20025-27000 dbp: 
LeToumeau Westinghouse mdl Super C Tourna Dozer_. ___ .. __ . __ 
MRS Mdl 190----·. ___ -·. _____ -·. _______ -· ____ -- - ··- - - - . - . -- -

Tractor, wheeled, industrial, DED, 27025-38000 dbp, Caterpillar Mdl 
DW 20M-·- --·---------···----··-·--·····---·····-·----·-···--

Tractor, wheeled, industrial, medium dbp: 
Caterpillar mdl 830M. ____ ... ____ .. ______ .. ________ . _______ .. _ 
Caterpillar mdl 830MB---· _____ .. _____ . __ -· ____ -·- _____ . _____ _ 
Clark mdl 290M·--· _--·- -·. -·---. _. __ ___ ---·-- __ ---· ___ - - - .. _ 

Trailer, dump, 11 cu yd, MRS mdl ll0AWG---- --···------·--------· 
Trailer-tractor, dump, 13 cu yd Euclid mdl 89W trlr with Euclid mdl 

71FDTTractor___ ________ ·-·----·--·----··--·---·---··----··--
Water purification equipment set, trlr mtd, 600 gph---- -----···----··· 
Water purification equipment set, trk mtd: 

1,500 gph·--· -· -· ---··--·---··----------------------··------· 
3,000 gph------ ------------------------·------·-------··-----

20.2 24 -··--·-·-·-··-
19.93 25 

6.25 8 ,
8 8 

16.24 19 -·----·-····-· 

14.4 18 ····-------··· 
17.65 21 

17.3 19 ·---·-····----
15.37 17 

24.8 34 -----·-·---·--

26.14 43 ·-··------·-·· 
26.45 43 
27.1 44 
7.23 24.23 6 22 

17.9 37.9 13 31 
2.91 5 ------·-·····-

9.51 8 ···-·-------·-
10.71 9 

Table D-6. Missile a'lld Fire Distribution Srstems 

Wei1ht Chum 

Vehicle Deeerlptlon 
(Short tone) 

Loaded Loaded 
E E 

C H C H 

a. PershiffD. 
Carrier, guided missile equipment, full tracked, XM474E2............. 5.95 
Communictations pack, mtd on carrier, XM474E2 .......................... . 
Erector-launcher, mtd on carrier, XM474E2 .~•·················-··-········ 
Facilities distribution, mtd on trailer, 1½ T, 2 whl, M105A2 ................. . 
Generator, 45KW, mtd on trlr, 2 whl, 3½ T, XM353......•···--·····-······· 
Power Station and programmer, mtd on carrier, XM474E2..... ·-··-·········· 
Warhead pallet and warhead handling gear, mtd on carrier XM474E2 . -·-······ 

b. Sergeant. 
Launching station, guided missile, semi-trlr mtd, 4 whl, XM504 . .............. . 

Combined with truck, tractor, 5 T, 6 x 6, M52 • ..•---··················· 
Semitrailer, motor-guidance transport._ ..................... _.... _........ . 

Combined wit,h truck, tractor, 2½ T, 6 x 6, M275 . .................--··· 
Test station, guided missile system component.s, field maintenance, mtd 

on semitrlr XM539 .. _... ·- __ .. __ .. _.... ____ ... __ . _.... __ . _...... ·- _.. . 
Combined with truck, tractor, 2½ T, 6 x 6, M275...... ·--···-········-· 

Test Statton, guided missile system component.s, organizational mainte-
nance, mtd on semitrlr, XM539. _. _....................... __ ........ ·-·. 

Combined with truck, tractor, 2½ T, 6 x 6, M275 . ...... - .............. . 
Transport trlr, 4 whl, 6 T, XM527: 

With 2 forebodies ........... _..... _... _.. --,~- .... ___ .. _.......... - .. . 
With missile motor, fin & guidance..-....... _.... ____ ....... _.. __ ... -·_ 

c. Little John. 
Handling unit, 318 mm rocket, trk mtd, 6 x 6, M572·-···-·-·······-·· 7 .5 

8 .9 
9.73 
2 .54 
3 .78 

10.91 
8 .19 

8 .5 
18.22 
7.75 

13.55 

7.75 
13.55 

7.75 
13.55 

5.11 
7 .74 

9.3 

5 ······--·-----
8 
9 
4 
6 • 

10 
8 

7 
14 
7 

10 

6 
10 

6 
10 

4 
6 

6 8 
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Table D-$. Missile and Fire Distribution Sgstems-Continued 

Vehicle Deeerlptlon 

Weight
(Short tona) 

Loaded 

Cl.ul 

Loaded 
E E 

C H C H 

d. Honest Joh11. 
Handling unit, 762 mm rocket, trlr mtd, M405 & M405AL ___________ _ 4.31 
Heating and tiedown unit, 762 mm rocket, trk mtd, M78 and M78AL __ 12.43 
Combination of above two ________________________________________ _ 16 .74.. Launcher, 762 mm rocket, truck mtd:M289 ______________________________________________________ _ 

20.8
M386 ______________________________________________________ _ 17 .1 

Trailer, rocket transporter, 762 mm rocket, 4 whl, M329A2 ___________ _ 3 
e. Hawk. 

Chassis, trailer, 2 T, 2 whl, M390C, w/3 missiles, XMIM23A and 1 
pallet XMlEl________________________________________________________ _ 

Generator, 45KW, mtd on trlr, M200AL __________________________________ _ 
Launcher, zero length, XM78E2, trlr mtd_ _ _ _ _ _ ____ ______ _ _ __ __ _____ 2 .14 
Loader, transporter, guided missile, XM501E3 ____________________ . _ _ 2 . 77 
Radar Set, trlr mtd: 

CW acquisition, AN/ MPQ-34 ________________________________________ _ 
CW illurninator, AN / MPQ-33 _______________________________________ _ 
High power illuminator, AN / MPQ-39 _______ . _________________________ _ 
Pulse acquisition, AN / MPQ-35 ______________________________________ _ 

Shop equipment, guided missile, organizational maintenance, AN / 
MSM-43 on XM389 trlr ----------------------------------------------­
/. Nike-Ajax. 

Antenna-receiver-transmitter group, trlr mtd, on trlr M260 or M260Al: 
Missile tracking _______________________________________ _____________ _ 
Target tracking ___________ -------- _____ --- ---- -- ____ -- ---- ------ --- -

Director station, guided missile, trlr mtd, on trlr M259, M259Al,
M259A1C, or M259C. ____ . ___________________________________________ _ 

Electronics shop, trlr mtd, M304 and M304AL . _. ______________ . __________ _ 
Electronics shop, van, trlr mtd: 

Trailer #1, M382 ____________________________________________ ----·---

Trailer #2, M383. _........ -· ·- _. _. ··- ..... _.. _............ _... ·- ... . 
Electronics shop, maintenance and spares, trlr mtd, on trlr M359.. .. _. _. _.... . 
Launching control group, trlr mtd on trlr, M262 or M262AL _........ _.._... . 
Tracking station, guided missile, trlr mtd, on trlr M258 or M258AL..... ·--·-· 
Trailer, flat bed, guided missile: 

M261- -····-··········-···-············--···········-······· 3 .85 
M261Al-······-··-········--···········--··-······-·-··-·-·· 3 .13 

g. Nike-Hercules and lmpror,ed Hercules. 
Antenna receiver transmitter group, trlr mtd on trlr M406, M406Al, 

M406El, or M406E2: 
Missile tracking. _................................ _.......... ·- .. _.. . 
Target trackinK·--····-··-······--····-············-····-·······-··· 

Dll'eetor station, guided missile, trlr mtd on trlr M424, M424Al, or 
M424El ·-···-···-·····-··-·······-······-··-····--··-······-····-···· 

Electronic shop, trlr mtd, M304 and M304AL ............ ·-·-·-···-··--···· 
Launching control group, guided missile, trlr mtd: 

On trailer M262A1C .. _-·----·· __ -··· ..... _···- ·-·· ................. . 
• On trailer M262A2 . . . . _.... _.. _..... _.. _...... __ . _. · - __ . . _. .. ·- · - _.. . 

Radar signal simulator van, trlr mtd on trlr XM446 . ... ····-···· -··-···-···. 
Shop equipment van, trlr mtd, on trlr M564, M564Al, or M564A2 _.. ··-·-···­
Shop van, trlr mtd on trlr M582 or M583 •• · ---··--·-·-···-····-·-·-·-···--­
Tracking station, guided missile, trlr mtd: 

On trailer M428El .. -···· ............ ·-·· .... _.......... _...... ·-----
On trailer M428 or M428AL . _••••............ --· ··-··-··-- ·-·-··· ... 

Trailer, low bed, guided missile, 7 T, 4 whl, XM529..·-·-·· · ··-··-·-·- 7 .25 
h. Chaparral. 

Chaparral, XM48.- .. . ·- .. __ ... -· ......... __ ......... ·- ·- .. _. . .... _.... _. 
Recovery vehicle; full-tracked, XM758. _.. _...... -· ... __ . ____ . . ... _... ·- .. . 

7.31 5 7 
15.39 10 14 
22 .70 13 18 

23.8 19 22 
20.1 15 18 

5 .97 3 7 

4.25 -··-········-·· 6 •••••• 
4.25 --·-······-···· 5 · · ··--

3 
4.76 3 6 

2 .17 s 
2.63 3 
4.65 6 
3.97 6 

2 .75 4 

6.49 5 
6.49 5 

6.32 6 
6 .59 6 

6 6 
6.25 6 
6 6 
6 6 
6 .18 5 

6 .17 4 6 
6 .77 3 7 

6.36 6 
6.36 6 

6.87 7 
6 . 59 6 

6 6 
6.23 6 
8.5 9 
8 .77 9 
6 .1 6 

6 .64 7 
6.43 6 

14 6 12 

13.2 13 
23.3 23 
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Table D-7. Combination Vehicles 

Weicht Clam 

Vehlde Deaeription 

E · 

(Short tona) 

Loaded 
E 

Loaded 

C H C H 

Tractor, full tracked, high speed, 13 T, MS or M5Al, towing: 
Howitzer, medium, 155 mm, Mll4 or Ml14AL ________________________ _ 

Tractor, wheeled, industrial, Caterpillar mdl 830M, towing: 
Scraper, earthmoving, 18 cu yd Curtiss Wright mdl 18M, wo/ dolly _ 42 .38 

Tractor, wheeled, industrial, Caterpillar mdl 830MB, towing: 
Scraper, earthmoving, 18 cu yd LeTourneau Westinghouse mdl CT4 41.88 

Tractor, wheeled, industrial Clark mdl 290M, towing: 
Scraper, earthmoving, 18 cu yd, Euclid mdl 58SH- G______________ 44 .41 

Truck, cargo, ¾ T, 4 x 4, M37, towing: 
Trlr, cargo, ¾ T, 2 whl, Ml00_ ________________________________ 3.24 
Trlr, cargo,¾ T, 2 whl, Ml0L ________________________________ 3 .63 

Truck, cargo, l ¾ T, 4 x 4, M715, towing: 
Trailer, cargo,¾ T, 2 whl, Ml0l or Ml0lAL ___________________ 3.45 

Truck, cargo, 1½ T, 4 x 4, XM717, towing: 
Gun, antiaircraft artillery, 20 mm, XM167, trlr mtd_ ______ ______ _ 4 .27 

Truck, cargo, 1½ T, 6 x 6, XM561, towing: 
Gun, antiaircraft artillery 20 mm, XM167, trlr mtd___ ___ __ _______ 4. 76 

Truck, cargo, 2½ T, 6 x 6, M35, towing: 
Gun, antiaircraft artillery, 20 mm, XM167, trlr mtd_____________ _ 7.93 
Howitzer, light, 105 mm, Ml0l or Ml0lAL ____________________ _ 8.93 
Kettle, Heating, Bitumen trlr mtd, 165 gal_ __ __________________ _ 7.28 
Trlr, basic utility, pole type, 2½ T, 2 whL _____________________ _ 7.64 
Trailer, cargo, 1½ T, 2 whl, M104___ __________________________ _ 7.8 
Trailer, Cargo, l½ T, 2 whl, M105AL _________________________ _ 7.76 
Trailer, tank, water, 400 gal., 2 whl, M106AL __________________ _ 7.58 

Truck, cargo, 2½ T, 6 x 6, M36 towing: 
Conveyor, belt, whl mtd. Barber Greene mdl PG-70_ ____________ 11.46 

Truck, cargo, 2½ T, 6 x 6, M211, towing: 
Semitrailer, van, cargo, 6 T, Mll9, w/dolly, Ml97______ __ _______ _ 11.82 
Trailer, basic utility, pole type, 2½ T, 2 whl ____________________ _ 7.99 
Trailer, cargo, l ½ T, 2 whl, M104___ ________________________ __ _ 8.15 
Trailer, cargo, l ½ T, 2 whl, Ml05AL _________________________ _ 8.11 
Trailer, tank, water, 400 gal., 2 whl, M106AL __ __ ______________ _ 7.93 

Truck, Cargo, 5 T, 6 x 6, M41, towing: 
Mixer, bituminous material, trlr mtd, Barber Greene mdl 848 __ ___ _ 25.25 
Trailer, ammunition, 4 T, 2 whl, M2L _________________________ _ 12.2 
Trailer, cargo, 1½ T, 2 whl, M104_____________________________ _ 10.91 
Trailer, cargo, 1½ T, 2 whl, M105AL _________________________ _ 10.87 

Truck, cargo, 5 T, 6 x 6, M54, towing: 
Howitzer, Heavy, 8 in., Mll5__ ___ ____________________ ____ _____ 24. 77 
Mixer, bituminous material trlr mtd, Barber Greene mdl 848____ ___ 25.67 
Semitrailer, tank, gasoline, 5,000 gal., 4 whl, Ml31A, w/dolly,M198Al___ ____________________ _____________________ __ _____ 19. 11 

Trailer, cargo, 1½ T, 2 whl, Ml04____ _________________________ _ 11.33 
Truck, cargo, 5 T, 6 x 6, M55 towing: 

Howitzer, heavy, 8 in., Mll5_____ ___________ ____ _____________ _ 26.88 
Truck, cargo, 10 T, 6 x 6, M125, towing: 

Howitzer, heavy, 8 in., MUS_________________________________ _ 30.60 
Mixer, bituminous material, trlr mtd, Barber Greene mdl 848 __ ___ _ 31.5 

Truck, dump, 5 T, M51, towing: 
Bin, aggregate loading, trlr mtd, Universal mdl PB-20 __ _________ _ 17.19 
Conveyor, belt, GED, 52 ft long, Barber Greene mdl PH-70 ______ _ 17 
Elevator, hot, aggregate, trlr mtd, Barber Greene mdl 882-251- ___ _ 15.5 
Elevator, hot, aggregate, trlr mtd, Barber Greene mdl 882-241_ ___ _ 15.7 
Mixer, bituminous material, trlr mtd, Barber Greene mdl 848 _____ _ 27.03 
Trailer, basic utility, 2½ T, 2 whL ____________________________ _ 12.53 
'!'railer, low bed, 8 T, Fruehauf mdl CPT-8 Special_ _____________ _ 16.09 

Truck, tractor, 2½ T, 6 x 6, M221, towing: 
Semitrailer, van, cargo, 6 T, 2 whl, Mll9___ ___________ __ _______ _ 9.82 
Semitrailer, van, shop, 6 T, 2 whl, M146__ _____________________ _ 9.63 

20 .73 

4.24 
5.13 

5.65 

5.72 

6.21 

10.43 
11.43 
10.44 
12.64 
11.8 
11.76 
11.75 

13.96 

20.50 
13.17 
12.33 
12.29 
12.28 

19.95 
16.16 
16.12 

29 .77 

33.92 
17.83 

31.83 

39.35 

20.21 
19.27 

15.52 
15.63 

74.88 

5 .76 

6.28 

12.93 
13.93 
12.94 
15.14 
15.55 
15.01 
14.25 

16.46 

25.10 
15.67 
16.08 
15.54 
14.78 

32.75 
23.7 
21.16 
20.62 

34.77 
35.67 

44.88 
24.08 

36.83 

48.10 
49 

27.37 

37.21 
25.21 
34.27 

17.92 

45 

51 

50 

3 
3 

3 

4 

4 

7 
7 
6 
6 
7 
6 
6 

8 

10 
7' 
7 
7 
7 

22 
11 
10 
10 

20 
21 

16 
9 

21 

24 
25 

12 

11 
11 
12 
22 
10 
12 

8 
8 

18 

99 

4 
5 5 

5 6 

5 

5 

8 10 
9 11 
9 10 

10 12 
10 12 
9 12 
9 12 

12 

17 20 
10 12 
10 13 
10 12 
10 11 

30 
21 24 

C: 

15 18 
15 17 

26 30 
32 

27 37 
15 20 

25 30 

32 38 
44 

23 

83 
17 21 
17 28 

18 14 
13 
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Table D-7. Combi11ation Vehic1ea-Continued 

Wel1ht CIBM 

Vehicle Deecription 
(Short to11.1) 

Loaded Loaded 
E E 

C H C H 

Truck, tractor, 2½ T, 6 x 6, M275, towing: 
Semitrailer, stake and platform, 5 T, 2 whl, Olson mdl 516_________ 9 . 12 14.13 16.62 8 12 15 

Truck, tractor, 5 T, 6 x 6, M52, towing: 
Conversion unit, CO1, strlr mtd, 260 lbs/hr, Girdler mdl 32-4150 __ _ 24.04 ---------------- 20 --------------.. Cooling tower, strlr mtd, 4 section, 240 gpm _____________________ 
Duet collecting machine, strlr mtd, Barber Greene mdl 857 ________ 

17.25 
19.7 

----------------
----------------

13 
16 

--------------
--------------

Generator and charging plant, CO1, strlr mtd, 300 lbs/hr__________ 31.53 ---------------- 25 --------------Semitrailer, low bed, 15 T, 4 whl, M172 _________ ________________ 16.78 31.78 12 25 
Semitrailer, low bed, 25 T, 4 whl, M172AL______________________ 16.78 41.78 12 35 
Semitrailer, low bed, wrecker, 12 T, 4 whl, M270 _________________ 18.25 30.25 38.25 13 23 30 
Semitrailer, stake, 12 T, 4 whl, M127AL ________________________ 15.68 27.78 38.78 12 23 29 
Semitrailer, tank, alcohol, 3,000 gal., 2 whl, M338 ________________ 18.21 21.19 10 18 
Semitrailer, tank, gasoline, 12 T, 4 whl, 5,000 gal.: M13l ___________________________________________________ 

Ml31C__________________________________________________ 16.93 
16.58 

26.74 
27.77 

32.2 
33.86 

13 
13 

22 
24 

28 
30 

Semitrailer, van, cargo, 12 T, 4 whl, M127_______________________ 16.25 28.25 34.25 12 25 31 
Truck, tractor, 10 T, 6 x 6, M123 or M123C, towing: 

Semitrailer, low bed, 25 T, 4 whl, M172AL ______________________ 23.55 48.55 53.55 17 37 42 
Semitrailer, low bed, wrecker, 12 T, 4 whl, M269 or M269AL ______ 23.22 35.22 48.22 16 26 33 
Semitrailer, tank, gasoline, 12 T, 4 whl, 5,000 gal., M131, Ml31Al, or 

Ml81A2--- ------------------------------------------------ 23.54 33.35 38.81 17 26 31 
Semitrailer, tank transporter, 8 whl: 40 T, Ml5_______________________________________________ 

37.31 77.31 24 60 
45 T, M15Al __________________________ __ ________________
50 T, M15A2 ____________________________________________ 87.S 

37.42 
82.3 
87.42 

24 
24 

65 
72 

'---
Truck, tractor, 12 T, 6 x 6, M26 or M26Al, towing: 

Semitrailer, Low Bed, 60 T, Rogers mdl D-60-DS-5______________ 41.45 101.45 30 108 
Semitrailer, tank, gasoline, 12 T, 4 whl, 6,000 gal., M131, M131Al , orM131A2___________________________________________________ 

31.87 41.68 47 . 14 25 33 37 
Semitrailer, tank transporter, 8 whl: 40 T, Ml5__ _____________________________________________ 

45 T, M15Al ____________________________________________ 45.64 
45.63 

85.64 
90.63 

32 
32 

68 
73 

Truck, tractor, wrecker, 6 T, 6 x 6, M246, towing: 
Mixer, bituminous material, 110-220 TPH, trlr mtd, Barber Greenemdl 848 ___________ ___ ____ __ __ ______ _______ _______ _________ 

32.12 ------------- --- 26 --------------
Semitrailer, low bed, wrecker, 12 T, 4 whl, M270 or M270AL ______ 23.52 36.62 19 28 
Semitrailer, tank, gasoline, 12 T, 4 whl, 5,000 gal., M131, Ml31Al, orM131A2 __ _________________________________________________ 

23.84 33.66 39.11 19 28 33 
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INDEX 

Paragraph 
Abbreviated bridge symbol ______ 2-S2 
Abutments ____________________ 3-9 
Additional bridge information ___ 3-8 

Aircraft -----------------.,---- 4-14 
Airlanding area criteria ________ 4-15 
Airland area reports ___________ 4-19 
Air routes ____________________ 1-8a 

Air Weather Service ___________ 1-20 
Amphibian vehicles ____________ 4-21 
Angle of slope _________________ 2-16d 
Approaches ____________ _______ 2--366, 2-58c 

Arch bridges ------------------ 3-llg
Area reconnaissance ___________ 1-24c 
Armored vehicle launched bridge_ 2-S46 
Army aviation _________________ 1-296, 4-12 
Avenues of approach ___________ 1-8a 
Axial route ___________________ 2-3c 

Banks ________________________ 2-34 
Base course ___________________ 3-256 

Basic military road network ____ 2-3a 
Beam bridges __________________ 2-lld 
Blackout conditions ____________ 6-14c 
Bridge: 

Classification ______________ 2-51, 3-12 
Classification card _________ 3-14 
Classification signs ________ 2-52 
Nomenclature _____________ 2-58 
Reconnaissance report ______ 3-5 
Report format _____________ 2-S3 

Sites --------------------- 2-64 
Sketches __________________ 3-6 

Buoy system __________________ 4-25 
Bypasses ____________________ 2-61g 

California bearing ratio ________ 3-276 
Can buoy _____________________ 4-25c 

Cantilever bridges _____________ 3-116 
Caution crossings ______________ 2-546 
Characteristics of area of 

operations __________________ 1-8 

Classification factors ___________ 3-13 
Clinometer -------------------- 2-16a. 
Cold war --------------------- _ 1-l0a 
Combination vehicles ___________ 2-536 
Concealment __________________ 1-Sa 
Constrictions __________________ 2-22 
Controlled route _______________ 2-3g 
Conversion tables ______________ App B 

Cover ------------------------ 1-Sa.
Cross-country movement ________ 4--3 
Culverts ---------------------- 2-65c 
Curbs ------------------------ 2-586 
Curves ------------------------ 2-18 

Deliberate bridge reconnaissance_ 3-3 
'------- Deliberate route reconnaissance _ 2-lc 

Detour signs __________________ 6--11 

Dips ------------------------- 2-S5d 

Paae 
2-68 
3-8 
3-6 
4-6 
4-6 
4-12 
1-3 
1-6 
4-12 
2-16 
2-38,2-63 
3-30 
1-8 
2-69 
1-9,4-5 
1-3 
2-2 

2-38 
2-25 
2-1 
3-13 
5-10 

2-52,3-40 
3-41 
2-54 
2-63 
3-2 
2-68 
2-68 
3-2 
4-16 
2-S6 

3-48 
4-17 
3-13 
2-58 

1-8 
3-41 
2-16 
1-4 
2-57 
1-3 
2-22 
2-2 
B-1 
1-3 
4-1 
2-70 
2-63 
2-19 

3-1 
2-1 
6-8 
2-71 

Directional disks _______________ 
Dispatch route ________________ 
Documents, captured ___________ 
Double flow route ______________ 
Drainage considerations ________ 
Drainage systems ______________ 

Elements of bridge information _ 
Embankments _________________ 
Enemy: 

Activity __________________ 
Forces ____________________ 

Engineer:
Boats _____________________ 

Intelligence studies _________ 
Reconnaissance ____________ 
Reconnaissance report ______ 

Essential elements of information 
(EE-I) ----------------------

Evacuation signs _______________ 

Fairway ______________________ 
Ferries, civil __________________ 
Ferry: 

Definition _________________ 
Reconnaissance report ______ 
Report format _____________ 
Sites, military _____________
Symbol ___________________ 

Fields of fire __________________ 
Floating bridges _______________ 
Flooring ______________________ 
Foot paths ____________________ 

Ford: 
Definition _________________ 
Markings _________________ 
Reconnaissance report ______ 
Report format _____________ 

Symbol -------------------
Forecasts, weather _____________ 
Friendly forces ________________ 
Full bridge symbol _____________ 
Functions of numbers __________ 

General war ___________________ 
Geodetic data __________________ 
Girder bridges -----------------
Gradients _____________________ 

Guide signs --------------------
Handrails _____________________ 
Hasty route reconnaissance _____
Hazard signs __________________ 

Headquarters signs ____________ 

Ice crossings __________________ 

Imagery ----------------------
Inland waterways _____________ 
Inland waterway reconnaissance _ 
Installation signs ______________ 

Parasraph 
6--9 
2-3g 
1-19 
2-5c 
2-S5 
3-26 

3-4a. 
2-S56 

1-15 
1-116 

4-21 

1-216 
3-30 
3-34 

1-126 
6-8 

4-20 
2-44 

2-43 
2-48 
2-47 
2-45 
2-46 

1-8a 
3-13j 
2-586 
4-26 

2--36 
2-41 
2-40 
2-39 

2--38
1-20 
1-lla, 1-14 
2-61 
App B 

1-l0d 
1-18 
3-llf 
2-15 

6--5 
2-686 
2-16 
6-3a 
6--7 

4-10 

1-17
4-20 
4-21 
6--7 

Paae 
6-8 
2-2 
1-6 
2--3 
2-70 
3-47 

3-1 
2-70 

1-5 
1-4 

4-12 
1-6 
3-63 
3-57 

1-5 
5-8 

4-12 
2-46 

2-46 
2-47 
2-47 
2-47 
2-47 
1-8 
3-41 
2-63 
4-29 

2--38 
2-46 
2-42 
2-42 
2-40 
1-6 
1-4, 1-5 
2-65 
B-1 

1-4 
1-6 
3-27 
2-15 
6-3 

2-68 
2-1 
6--1 
6-6 

4-4 
1-6 
4-12 
4-12 
6-6 
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' Parqraph Paire Para,rraph Paire 

Intelligence: Regulatory signs _______________ 6-3b 6-1 
Reserved route ________________ 2-3g 2-2Combat ------------------- 1-8 1-1

Engineer __________________ 1-3 1-1 Risk crossings _________________ 2-64b 2-68 
Intelligence requirements _______ 1-12 1-4 Road capacity _________________ 2-3e, 3-23, 2-2,3-46, 
Intermediate supports __________ 3-10 3-8 3-27 3-47 

Key terrain ___________________ l-8a 1-3 
Road: 

Classification formula ______ 3-22 3-46 
Lateral route __________________ 2-3d 2-2 Markers __________________ 6-12 6-8 • 
Light line _____________________ 6-13 Reconnaisi:iance report ______ 3-28 3-606-10 
Lighting of route signs _________ 6-14 6-10 Route: 

Classification ______________ 2-4 2-3Limited bridge information ______ 2-60 2-66 
Limited war ___________________ 1-l0c 1-4 Classification formula ______ 2-9 2-6 
Line of sight __________________ 2-16c Closed report ______________ 2-14 2-6 

Communication ____________ 1-4b 1-2 
2-16 

Load-bearing capacity __________ 3-23 3-46 
Low water bridges _____________ 2-36/ 2-40 Constriction symbols _______ 2-22 2-22 

Definition _________________ 1-4c 1-2 
Manmade features _____________ 4-7 4-2 Guides ____________________ 2-3k 2-2Maps _________________________ 1-18 1-6 Marking __________________ 6-1 6-1 
Marking of inland waterways ___ 4-27 4-30 Open report _______________ 2-14 2-6 
Measurement systems __________ 1-6 1-2 Reconnaissance ____________ 1-24a 1-8 
Measuring curve radius -------- 2-19 2-20 Reconnaissance: 
Military: Checklist ______________ 2-13 2-6 

Load classification _________ 2-7 2-4 Definition _____________ 1-4d 1-2 
Road maneuver network ____ 2-3b 2-2 Overlay _______________ 2-11 2-6 
Route definitions ___________ 2-3 2-2 Symbols ______________ 2-12 2-6 

Minimum overhead clearances __ 2-8a, 2-61c 2-6,2-63 Sign lighting ______________ 6-15 6-10 
Minimum lane width, bridges ___ 2-61b 2-62 2-4Type --------------------- 2-6Movement credit _______________ 2-3/ 2-2 Runway dimensions ____________ 4-16 4-7 

National intelligence surveys ____ 1-21b 1-6 Signed route __________________ 2-3i 2-2 
Nature of conflict ______________ 1-10 1-3 Signs, route ___________________ 6-3 6-1 
Nonstandard combination _______ 2-63d 2-67 Single flow route _______________ 2-6c 2-3 
Normal crossings ______________ 2-64a 2-68 Single vehicle _________________ 2-63a 2-66 
Normal lighting conditions ______ 6-14a 6-10 Slab bridges ___________________ 3-llcNun buoy _____________________ 4-26c 4-17 

3-13 
Slopes ________________________ 2-16 2-16 

Observation ___________________ l-8a 4-31-8 Snow ------- --- --------------- 4-9 
Obstacles _____________________ 1-8b, 2-36 1-3,2-38 Snow blockage _________________ 2-lOa 2-6 
Obstructions __________________ 2-8 Soils _________________________ 4-6c,3-272-6 4-2,3-47
One-way road _________________ 2-3i 2-2 Sources of information _________ 1-13 1-6Open route ____________________ 2-3k 2-2 Spans ________________________ 2-68, 3-11 2-63,3-13
Operational environment _______ 1-6 1-2 Spar buoy ____________________ 4-26c 4-17
Overhead obstructions __________ 2-8a 2-6 Special crossings _______________ 2-64b 2-68 

2-16 Special purpose vehicle _________ 2-63e 2-68Pace ------------------------- 2-16cPavement _____________________ 3-24a 3-47 Stability operations ____________ 1-l0b 1-4 
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