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CHAPTER 1
INTRODUCTION

1-1. Purpose

This manual provides guidance for comman-
ers, staff officers, and other personnel con-
cerned with the employment of engineer con-
struction and construction-support units.

1-2. Scope

a. This manual covers the mission, assign-
ment, organization, major items of equipment,
capabilities, and operations of the engineer
command, the engineer construction brigade,
and the engineer construction group, includ-
ing their attached construction and construc-
tion-support units. When used with FM 5-1,
which provides basic doctrine governing the
activities of engineer troop units in a theater
of operations, coverage is in sufficient detail
to guide commanders and staffs in the accom-
plishment of the unit mission. The material
contained herein is applicable without modi-
fication to both limited or general war, either
nuclear or nonnuclear, and to cold war or sta-
bility operations.

b. This manual is in consonance with the
following International Standardization Agree-

AGO 6542A

ments which are identified by type agreement
and number at the beginning of the appro-
priate sections in the manual: Stanag 2079,
Rear Area Security and Rear Area Damage
Control; Solog 125, Minimum Potability Stan-
dards for Field Water Supply.

1-3. Recommendations for Changes

Users of this manual are encouraged to submit
recommended changes or comments to improve
its clarity or accuracy. Comments should be
keyed to the specific page, paragraph, and line
of the text in which change is recommended.
Reasons should be provided for each comment
to insure understanding and complete evalua-
tion. Comments should be forwarded direct to
the Commanding Officer, U.S. Army Combat
Developments Command Engineer Agency,
Fort Belvoir, Va. 22060. Originators of pro-
posed changes which would constitute a sig-
nificant modification of approved Army doc-
trine may send an information copy, through
command channels, to the Commanding Gen-
eral, U.S. Army Combat Developments Com-
mand, Fort Belvoir, Va. 22060, to facilitate
review and followup.
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CHAPTER 2

CONSTRUCTION IN A THEATER OF OPERATIONS

2-1. Mission of the Engineer Construction

and Construction-Support Units

a. The overall mission of engineer construc-
tion and construction-support units is construc-
tion, rehabilitation, and maintenance of all
types of facilities required to support combat
service operations in the COMMZ, particularly
facilities which are of a permanent, semiper-
manent or complex nature and which require
special units to construct shelters and other
basic structures for signal communications fa-
cilities but do not install signal communication
materiel. Additionally, engineer units do rail-
roads and petroleum pipelines. Engineer con-
struction units may also be employed in the
combat zone on a task or mission-type basis to
accomplish specialized construction tasks that
are beyond the capabilities of the nondivisional
engineer combat units to perform construction
tasks of an interzonal construction nature such
as pipeline construction, or to support the U.S.
Air Force. The normal assignment of engineer
construction and construction-support units, as
given in this manual, is applicable to a type
theater army support command and a type
field army. This does not preclude variations
in assignment as the situations change and the
demands for engineer construction support
shift.

b. The theater army commander allocates
design and planning projects to the theater
army support command (TASCOM). Except
for that construction undertaken by the En-
gineer Brigades of field Army, the TASCOM
commander is responsible for Army construc-
tion throughout the theater and normally is
also responsible for Air Force construction in
the theater. He discharges his construction
responsibility through the engineer command.
The engineer command commander accom-
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plishes the theater construction mission by
tailoring subordinate commands with the at-
tachment of appropriate Engineer units.

2-2. Role of Construction and Construction-
Support Units

Engineer construction and construction-sup-
port units operating in a theater of operations
provide engineer combat support to the combat
elements. Engineer combat support includes
construction, destruction, and other engineer
operations which facilitate the offensive effort
and increase the defensive strength of the com-
bat elements. Typical tasks performed in the
communications zone, and in the combat zone,
when required, include construction and main-
tenance of routes of communication; support
of denial operations and barriers ; tactical cover
and deception operations; construction of rigid
petroleum pipelines and field engineering tasks,
such as field fortifications and demolitions. By
itself, the task of constructing and maintaining
routes of communication to insure the uninter-
rupted flow of personnel, supplies, equipment
and materials to the combat elements is one of
great magnitude. In tasks of this type, execu-
tion of the construction mission must be effi-
cient and timely. At times, during the battle,
success of the combat element may depend up-
on the ability of construction and construction-
support units to complete their construction
missions promptly, efficiently, and with a max-
imum of improvisation. Accordingly, these
units must be highly trained in military con-
struction, with the ability to adapt to any
operational environment.

2-3. Types of Construction Organizations

a. Command. The volume of military con-
struction in a theater of operations requires
numerous engineer construction and construc- -
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tion-support units, working in conjunction
with other units, teams, and civilian labor.
Coordination and supervision of these elements
is accomplished by the following engineer com-
mand organizations:

(1) Engineer Command. The engineer
command is required to exercise command and
control over two or three engineer brigades
within a theater army support command
(TASCOM) or three to six engineer construc-
tion groups; a base topographic battalion; and
miscellaneous units. Organized under a table
of organization and equipment (TOE), this
unit is designed to supervise and monitor the-
ater construction. The engineer command is
composed of a headquarters and headquarters
company to which are attached from two to
three engineer construction brigades, three to
six engineer construction groups, or a combina-
tion thereof, and other separate units. See
chapter 3 for a discussion of the engineer com-
mand.

(2) Engineer Construction Brigade. The
construction brigade is composed of a head-
quarters and headquarters company to which
normally are attached from three to six en-
gineer construction groups and other separate
units as required. The construction brigade
headquarters is required to command and co-
ordinate the activities of these engineer con-
struction units. See chapter 4 for a discussion
of the engineer construction brigade.

(3) Engineer Construction Group. The
construction group is a command organized
similar to the brigade, and has a headquarters
and headquarters company to which are norm-
ally attached from 3 to 5 engineer construction
battalions and other construction and construc-
tion-support units of the number and type re-
quired by the group mission. See chapter 5
for a discussion of the engineer construction
group.

b. Engineer Construction Units. Construc-
tion units are those units which engage in
actual construction operations, independently

or in conjunction with each other, and include: _

(1) Engineer construction battalion. The
engineer construction battalion consists of a
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headquarters and headquarters company, an
engineer equipment and maintenance company,
and three identical construction companies. It
contains varied types of construction equip-
ment and is capable of performing, when sup-
ported by attachments of specialized personnel
and equipment, all construction commonly re-
quired by the Army, Air Force, or other U.S.
and Allied forces in a theater of operations.
It is capable of independent operation on gen-
eral construction tasks, although it is usually
a part of a construction group. See chapter 6
for a discussion of the engineer construction
battalion.

(2) Engineer port construction company.
The engineer port construction company spe-
cializes in the type of construction unique to
port and inland waterway facilities and POL
marine terminal facilities. Chapter 7 covers the
port construction company.

¢. Engineer Construction-Support Units.
Construction-support units are those units
which augment the capabilities of the con-
struction units in their construction efforts by
supplying specialized equipment and operators.
They include:

(1) Engineer construction support com-
pany. The engineer construction support com-
pany is a separate company which maintains,
transports, and operates heavy construction
equipment in support of construction battal-
ions and other construction units. See chapter
8 for a discussion of the construction support
company.

(2) Engineer pipeline construction support
company. The engineer pipeline construction-
support company is a separate company which
maintains, transports, and operates pipeline
construction equipment in support of construc-
tion units engaged in the construction of pipe-
lines and related facilities. See chapter 9 for
a discussion of the pipeline construction sup-
port company.

(3) Engineer dump truck company. The
engineer dump truck company, also a separate
company, maintains and operates dump trucks
in support of construction battalions or other
engineer units. Chapter 10 discusses the dump
truck company.

AGO 6542A
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d. Teams of the Engineer Service Organiza-
tion. Any number and type of teams from the
engineer service organization (TOE 5-500-
series) such as utilities, dredging, diving, and
other teams, may be attached to construction
and construction-support units to provide in-
creased capabilities. See FM 5-33 for a com-
plete listing of the 5-500-series teams, and
their composition, capabilities, and typical em-
ployment.

e. Engineer Land Clearing Company. Land
clearing operations in heavily forested or jun-
gle areas will require support of the specialized
engineer land clearing company (TOE 5-87T).
For operational details, see TM 5-330 and TM
5-331A.

2-4. Tables of Organization and Equipment
(TOE)

a. Level 1 (Full Strength) and Level 2 and 3
(Reduced Strength). Construction units com-
pletely staffed by U.S. military personnel
normally are organized under the Level 1,
Level 2, or Level 3 columns of the applicable
TOE. The personnel and equipment allowances
under Level 1 provide the unit full capabilities
for execution of the stated mission during pro-
longed periods of combat. The columns under
Level 2 and 3 adapt the TOE to the lesser
requirements for personnel and equipment,
from approximately 90 percent at Level 2 to
80 percent at Level 3, during prolonged non-
combat periods, and for a limited period of
combat.

b. Type B Units. Engineer construction units
organized under column K of a TOE are known
as Type B units. These units consist of the
minimum U.S. military personnel necessary for
command, supervision, administration, tech-
nical assistance, and specialized maintenance,
augmented with non-U.S. personnel. These
non-U.S. personnel may be either indigenous
personnel or third state nationals. Such units
are normally organized and employed in rear
areas only. Use of indigenous personnel can
contribute substantially to the unit’s construec-
tion effort. It is highly desirable that the same
personnel be employed daily developing a
trained and coordinated crew. Civil affairs
units or staffs may provide information re-
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garding the quantity and availability of trained
and knowledgeable civilian labor; recommend
appropriate policies for employment and pay-
ment of civilian labor to preclude strained re-
lations, distrust, and unfavorable competition
with the local economy. As they consist largely
of command and supervisory personnel, head-
quarters and headquarters companies of en-
gineer commands, brigades, and groups are not
adaptable to a Type B organization.

2-5. Assignment and Employment

a. Engineer Command and Construction Or-
ganizations. An engineer command is normally
assigned to the theater army and is usually
located and employed in the communications
zone (COMMZ). The engineer command may
be further assigned to a theater army support
command (TASCOM), when such a command
is organized and when construction and other
engineer support operations are entirely in sup-
port of the TASCOM. The engineer port con-
struction company, however, may be assigned
to a field army when working on an inland
waterway port or during the initial stages of
an invasion when a communications zone has
not yet been established.

b. Construction-Support Units. The engineer
dump truck company and the engineer con-
struction support company may be assigned to
either the theater army support command and
attached to an engineer construction group,
or assigned to the field army and attached to
an engineer combat group. The engineer pipe-
line construction support company normally is
assigned to the theater army support command
and attached to an engineer construction group.

2-6. The Commander and His Unit

The commander of an engineer construction or
construction-support unit operating in a the-
ater of operations is faced with many diverse
operational situations involving both simple
and complex construction tasks. The ability of
his unit to accomplish these tasks and thereby
discharge the commander’s responsibilities de-
pends upon a variety of factors. Primary
among these are job knowledge, prior prepara-
tion and training, and the ability of the com-
mander, his staff, and the operating elements
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of his unit to perform as an entity. In arriving
at this state of readiness the principles govern-
ing military construction must be employed
constantly for every construction task.

2-7. Principles Governing Military
Construction

_a. Construction should be accomplished with-
in the allocated time; should utilize a mini-
mum of materials, equipment, and skilled la-
bor; and should have as an objective the con-
servation of natural resources and supplies.

b. Maximum use should be made of installa-
tions and facilities described in the Engineer
Functional Components Systems and other
standard drawings when they are applicable.

¢. If new design is necessary, it should be
simple and flexible to provide for multipur-
pose use and future expansion of the com-
pleted work.

d. All designing and planning must reflect
available materials and level of training of
construction personnel.

e. The permanency of any structure erected
must not exceed limits established by the the-
ater commander.

f. Existing facilities must be used before
initiating new construction.

¢g. Only the minimum facilities consistent
with military necessity can be provided. In
view of the extremely heavy demands on engi-
neer effort and the tonnages involved, economy
of construction is most important.

h. Generally, a large project is completed
in units to allow the completed parts to be
used while construction continues. There are
instances, however, in which time is the vital
factor. In such cases, economy of manpower is
secondary and the project is completed in the
fastest and most practical manner. Production-
line methods may be employed in some in-
stances.

i. Underground or protected sites should be
considered in the construction of essential fa-
cilities. Improvisation should be used when-
ever possible to reduce material requirements.

7. Facility planning should be of such a na-
ture as to avoid creating lucrative targets. Dis-
persion of installations should be considered
at all times.
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k. Vague delineation of a project inevitably
leads to confusion and friction. The responsible
engineer should strive for an explicit under-
standing with the using agency, and, in partic-
ular, should point out borderline features not
covered by the project plans.

l. Camouflage, where considered necessary,
should be planned during initial site selection
and construction. Early consideration of cam-
ouflage requirements prevents excessive costs,
limits destruction of existing terrain, and in-
sures better concealment.

2-8. General Construction

a. General construction performed by en-
gineer construction units includes such struc-
tures as headquarters installations, housing fa-
cilities, hospitals, depots, protective shelters,
storage and supply facilities, workshops, laun-
dries, bakeries, refrigerated warehouses, train-
ing facilities, and miscellaneous related pro-
jects.

b. Construction of these structures follows
the standard plans found in TM 5-302. Layout
and site drawings, when necessary, are norm-
ally provided by the group headquarters. Fre-
quently, however, such matters will be left to
the discretion of the battalion commander.

¢. The battalion commander is expected to
requisition the materials and any special equip-
ment needed unless the brigade or group S-4
arranges in advance for a credit for the bat-
talion at the appropriate supply point or depot.
For repairs and alterations on existing struc-
tures, the battalion commander is given lati-
tude in details and gives similar latitude to his
subordinate officer in charge of the actual work.

d. Portions of the plans found in TM 5-302
should be used whenever applicable. If a re-
presentative of the organization for which the
structure is intended is available, he should be
consulted, but the engineer officer in charge
should report any unnecessary addition and
refinements to higher headquarters for valida-
tions of the necessity.

e. Protective construction is integrated with
existing strategic, tactical, and logistical con-
cepts, and provides a balanced protection from
all weapons effects which can be expected.
Semipermanent protective facilities may pro-
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vide for continuous day-to-day operations ra-
ther than emergencies only. Engineer and
other troop effort available for the construction
of semipermanent shelters is limited, making
the use of civilian contracting firms or local
labor and equipment desirable wherever pos-
sible. Maximum use is made of existing facili-
ties, modified or altered as required for the
degree of protection sought. Maximum use of
self help by users to construct housing facilities
is desirable whenever engineer effort is critical.
For a discussion of protective shelters, see TM
5-311.

2-9. Road Construction

a. Existing road nets are seldom adequate
for the extensive traffic and heavy loads of a
modern army, and must be improved and con-
stantly maintained. For this reason, construe-
tion units are more often employed on road
construction, maintenance, and repair than on
any other category of work.

b. Road construction improvements and re-
pairs must be done rapidly. The roads must
be able to stand up under hard usage and must
be planned to allow for expansion and improve-
ment as well as to meet the immediate needs.
Road work is progressive in character. Hasty
repair of existing roads and installation of
temporary bridges necessary for the passage of
combat elements are followed by progressive
improvement and new construction. Military
road construction is complicated by factors not
present in civil road construction, since it can-
not await good weather or ideal materials, can-
not interrupt traffic, and is also subject to
destructive enemy action.

¢. Construction battalions normally are as-
signed responsibility for the road net in a given
area. Orders from group headquarters pre-
scribe certain details including roads to be
maintained and new roads to be constructed;
but these orders do not specify the details of
materials or methods of operation. The mission
of the battalion is to insure that the roads in
its assigned area are passable for unimpeded
traffic. The road net is not completed with the
first round of repairs and improvements. Cer-
tain portions break down under heavy traffic
and repairs are made promptly. The battalion
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commander needs to know at all times the con-
dition of the road net and be quick to adjust
assignment of equipment, materials, and labor.
For further discussion on road construction,
including reconnaissance, design, construction,
and maintenance of military roads, see TM
5-330.

2-10. Bridges

a. Most of the railway and highway bridges
constructed by engineer construction units are
of the semipermanent type. Semipermanent
bridges usually replace the temporary bridging
and are intended to last for the duration of the
hostilities. The most common structure is a
timber or steel stringer span with either tim-
ber trestles or pile-type supports. Precast or
cast-in-place concrete structures may be em-
ployed where the situa.ion and supply of ma-
terials permits. A semirermanent bridge should
be tied in, wherever - ossible, with the existing
road net. Such bridges are required to carry
heavier loads than the temporary bridges and
are constructed in accordance with the princi-
ples of military bridging consistent with the
tactical situation.

b. Permanent bridges may sometimes be
built in the rear areas along main routes. Very
special circumstances may justify the decision
to expend the additional effort and materials
necessary for this type of construction. (For
a discussion of military bridges, see FM 5-36
and TM 5-312.)

2-11. Railroads

a. New construction, rehabilitation, and
major repairs of railroads are responsibilities
of engineer units, with the construction bat-
talion performing the work. Higher head-
quarters establishes priorities for the work
to be done in rail line construction. Close co-
ordination and liaison is established between
the engineer construction organization and
the agency operating the railway, as special
tools and equipment available to the agency
are needed by the construction battalion in
performing this type mission.

b. Because of the enormity of the job of
constructing a new railroad, existing lines and
facilities are utilized to the fullest. Since
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terminals and yards, rather than the main line
tracks, are more likely to become bottlenecks,
railway construction in a theater of operations
consists mainly of extending terminals and pro-
viding yards and sidings at depots and other
installations. Reconstruction of main line
tracks into the combat zone may be required
as the army advances. The construction or re-
construction of a railway in the theater of
operations is an intersectional service opera-
tion. The transportation railway service is ~
responsible for that reconnaissance of existing
lines necessary for evaluating damage and
forming a plan for operations. Where possible,
engineer personnel should participate in the
reconnaissance. When continued movement of
train traffic is paramount, command authority
may be given to lower construction standards,
allowing low-speed train operation. Details on
the construction, reconstruction, and construc-
tion characteristics of military railways are
contained in TM 5-370.

2-12. Pipeline Construction

a. The construction of a military petroleum
pipeline system in a theater of operations is
an intersectional service operation involving the
Supply and Maintenance Command, the Engi-
neer Command, and the Transportation Com-
mand. The Supply and Maintenance Command
has the dominant interest and responsibility
in preparing coordinated broad plans and
policies for the supply and distribution of
petroleum products. The Transportation Com-
mand provides for all but pipeline and local
distribution movement of bulk and packaged
petroleum products by military and commercial _
means. Transportation truck units habitually
engaged in intersectional movement of bulk
petroleum products are normally assigned to
the senior petroleum operating headquarters.
The Engineer Command provides for the design
and construction of petroleum pipeline, storage,
and dispensing facilities. Design data for these
facilities are coordinated with the senior
petroleum operation headquarters that will be
responsible for the operation of the system.
Maintenance of petroleum pipelines and related
facilities is a divided responsibility of the
Supply and Maintenance Command and the
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Engineer Command. Petroleum operating units
perform organizational maintenance and engi-
neer units perform direct support, general sup-
port, and depot maintenance on petroleum
pipelines and related facilities. Additionally,
engineer units perform all categories of main-
tenance on petroleum drilling and producing
equipment and refining facilities. (For a
further discussion on the delineation of main-
tenance responsibilities, see TM 5-343 and TM
10-1109.)

b. The responsible engineer headquarters
prepares the construction plans for petroleum
handling systems; and it commands, supervises,
and inspects all aspects of a petroleum pipeline
construction project. Port construction compa-
nies have the responsibility for constructing
POL marine terminal facilities which include
tanker unloading facilities, submarine petro-
leum pipelines, and overland petroleum pipe-
lines to and including the first on-shore
manifold facility. At this point, construction
battalions, augmented by engineer pipeline
construction support company personnel and
equipment, construct permanent or hasty stor-
age facilities and overland pipelines, and install
the related facilities such as pumps, valves,
filters, and traps.

¢. Advanced construction of POL facilities
in the field army area normally is accomplished
by construction battalions and engineer pipe-
line construction support companies sent for-
ward from the COMMZ on a mission-type
basis. Temporary rigid pipeline and flexible
pipeline systems (assault pipelines) mnormally
will be installed and recovered by combat engi-
neer battalions of the field army.

d. Because of the magnitude of the task of
supplying a theater of operations with the class
I1I supplies required for its operation, detailed
planning is essential. Special consideration
must be given to design of the theater pipeline
system, stockpiling of the vast amounts of pipe
and related facilities, maximum use of special-
ized troops and equipment, and dispersion of
completed facilities. (For a discussion of mili-
tary petroleum pipeline systems, see FM 10-
67, TM 5-343, TM 5-301, TM 5-302, TM 5-
303, and appropriate TM’s of the 10-series.)
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2-13. Port Construction

a. A large ocean or inland waterway port
has a wide variety of facilities. However, the
activities of the engineer port construction
company are usually confined to the construc-
tion, or major repair, of structures on or
immediately adjacent to the waterfront, such
as piers, quays, slips, locks, drydocks, jetties,
transit sheds, waterfront storage and repair
facilities, and cargo-handling facilities; trans-
portation facilities serving the waterfront or
beach such as railroad tracks, yards, highways,
and parking areas; and the construction of
marine POL facilities.

b. Very large-scale port work, or work
involving heavier or more specialized equip-
ment than is organic to the port construction
company, may need to be supplemented by
other engineer units or by civilian labor. For
underwater excavation beyond the capacity or
range of action of the company’s organic equip-
ment, the unit must rely upon floating dredges
manned by either civilian or engineer dredge
crew units such as one of the teams of TOE
5-550. Detailed information on tides, depths,
wave heights, and bottom conditions may be
obtained from the Military Hydrology or
Hydrographic Survey Teams assigned to the
theater.

¢. The port construction company normally
operates as one element of a large-scale co-
ordinated construction operation under an engi-
neer construction group or brigade, along with
dredging teams, construction battalions, dump
truck companies, and other units as required.
The company does not normally engage in
routine maintenance or minor repair of port
facilities.

d. In the construction of port shore installa-
tions such as warehouses, roads, and railroad
tracks, standard military procedures are fol-
lowed, the only difference being that much of
port construction work is done under or over
water. (For a further discussion of the con-
struction and rehabilitation of ports, see TM
5-360.)

2-14. Airfield and Heliport Construction
a. Airfield construction by engineer construc-
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tion units involves the construction of airfields
in battle, forward, support, and rear areas for
the appropriate aircraft type liaisons, surveil-
lance, light lift, medium lift, heavy lift, or
tactical—plus heliports, landing pads and as-
sociated facilities, required by both Army and
Air Force.

b. Airfield construction is similar to road
construction in that the equipment used, the
sequence of operations followed, the methods
used, and the type of construction employed are
generally the same. Both require the use of
earthmoving and paving equipment. Airfields,
however, require a greater concentration of
equipment and have a greater requirement for
quality, grade, and smoothness dictated by
modern high-performance aircraft.

¢. The theater army commander establishes
the airfield and heliport construction policies,
based on standards, specifications, and require-
ments developed for the theater of operation.
These policies normally are developed by the
theater army commander in consonance with
the Joint, Unified, Specified or Combined Com-
mand plans. Because of the necessity to consider
hazards to navigation and other factors not
normally found in other facility construction,
close coordination is required between the engi-
neer constructing unit and responsible officials
of the Army Aviation and Air Force units who
will use the facility, concerning site selection
and design criteria. If possible, the engineer
unit which will construct airfields/heliports,
accomplishes reconnaissance to select or evalu-
ate proposed sites and makes recommendations
to the appropriate commander for final site
determination. Upon approval of site location
the engineer unit normally prepares plans and
specifications by site adaptation of standard
designs. After approval of plans and specifica-
tions, determination of construction priorities,
and receipt of construction directives, the con-
struction unit commander employs available
resources to execute the work.

d. Installation, maintenance, and repair are
the responsibilities of the occupying Air Force
or Army units. However, when an existing
airfield or other air facility is deteriorated or
damaged to the point of 