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Chapter 4

Fighting Positions

Fighting positions provide cover and
(often) camouflage and concealment for
personnel and physical assets. At the same
time, fighting positions must allow
Soldiers/Marines and their weapon systems
to engage and destroy enemy forces from
the position. Fighting positions include
individual and crew-served weapon fighting
positions, bunkers and towers, vehicle
fighting positions, and artillery positions.
While individual and crew-served weapon
fighting positions can be—and often are—
constructed entirely without engineer
support, the other categories (bunkers and
towers, vehicle fighting positions, and
artillery positions) usually require engineer
support. This chapter provides planning,
design, and construction considerations for
fighting positions, focusing on those
aspects that most commonly require
engineer support.

PLANNING AND DESIGNING
FIGHTING POSITIONS

4-1. Fighting positions should be
selected, designed, and built to support a
unit's direct and indirect fires while
simultaneously enhancing the protection
provided to the individuals or vehicles
occupying those positions. When planning
and designing fighting positions, several
basic design requirements must be
considered. These design requirements will
help to ensure that the positions are
effective. Requirement considerations
include weapons employment, cover,
simplicity and economy, ingenuity, and
progressive development.
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WEAPON EMPLOYMENT

4-2. Although it is desirable for a
fighting position to provide maximum pro-
tection to personnel and equipment, the pri-
mary consideration is always given to effec-
tive weapons employment. In the offense,
fighting positions for weapons systems are
often sited where natural or existing positions
are available or where terrain will provide the
most protection—while maintaining the ability
to engage the enemy in a selected EA. Be-
cause of the speed typically associated with
offensive tasks, these positions are sited
where minimal preparation and digging are
required. In the defense, when more time
may be available, positioning of weapons
systems for the most effective employment
becomes more critical. The best use of
available terrain is always considered, but
in the defense, terrain may be modified or
changed to provide the most protection
while still maximizing the capabilities of the
weapons system. It is the responsibility of
the unit, not the engineer, to locate the unit’s
positions where they are most effective.

COVER

4-3. Fighting positions are designed to
allow the most effective use of weapons
systems, while providing the maximum
amount of protection to Soldiers/Marines
and their equipment. The primary function
of most fighting positions is to defeat the ef-
fects of conventional direct and indirect fire.
When nuclear and chemical attacks or other
threats (to include EHs) are anticipated, the
design of the fighting position must consider
the potential effect of the enemy weapon or
threat and increase the protection level ac-
cordingly. Designing and constructing
fighting positions will be based on the type
of cover that is needed to defeat the partic-
ular effects of enemy weapons systems.
The following three different types of cover
are used to make fighting positions more
survivable :
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@Frontal cover.

The primary purpose of frontal cover is
to provide protection from direct-fire weap-
ons, but it also provides some protection
from the effects of indirect-fire weapons.
Use of effective natural frontal cover such
as rocks, thick trees, thick logs, and rubble
is preferred because it is more difficult for
the enemy to detect. In selecting a con-
struction material, consider its capability to
withstand enemy weapons effects, its po-
tential to produce secondary shrapnel, and
its ability to improve concealment. If these
natural materials are not available or not ad-
equate to provide the desired protection, it
then becomes paramount to employ spoil
(excavated from the fighting position and
compacted) as frontal cover. Frontal cover
requires that the fighting positions be built
to correct dimensions to allow Soldiers/Ma-
rines adequate room to move and fight. It
also requires adequate thickness neces-
sary to stop small caliber direct fire and cor-
rect height to facilitate proper overhead pro-
tection. Constructing cover to protect from
large caliber (greater than 12.7 millimeters)
direct-fire weapons can be very difficult and
resource-intensive. It is usually easier to
achieve such protection by placing posi-
tions where the enemy cannot effectively
engage them, and by concealing them,
making pinpointing the exact location diffi-
cult.

@Overhead cover.

The primary purpose of overhead
cover is to provide protection from indirect
fire and fragmentation, but it also provides
some protection from direct fires delivered
from a higher position (for example, from a
hill) or from enemy aircraft. When possible,
overhead cover is always constructed to en-
hance protection against airburst indirect-
fire rounds. Overhead cover dramatically in-
creases survivability and protection for a
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position. Most individual fighting positions
will not be constructed to withstand a con-
tact burst from an indirect-fire weapon.

CAUTION

Improper construction of overhead cover can lead to
collapse and result in injury or death to Soldiers/Ma-
rines. One common construction error is the lack of sup-
port (beams) on which to stabilize the stringers. Another
error is improper spacing of stringers. Eighteen inches of
overhead cover provided by sandbags can weigh up to
4,000 pounds on a two-person fighting position.

@Flank and rear cover.

The primary purpose of flank and rear
cover is to provide protection from the ef-
fects of indirect fire to the flanks and rear of
the position, and the effects of friendly fire
hazards such as the petals from discarding
sabot ammunition. Flank and rear cover
also provides some protection against di-
rect fire delivered from the flank or rear of
the position. In ideal conditions, natural
cover and terrain provide this type of cover;
however, in urban environments, it is often
desirable to take advantage of existing
manmade cover. If this is not possible, flank
and rear cover are constructed as the situ-
ation permits

SIMPLICITY AND ECONOMY

4-4. Normal characteristics of fighting
positions are simplicity and strength, provid-
ing the maximum amount of protection pos-
sible to the Soldier/Marine and equipment.
Providing this protection through the use of
readily available materials or existing struc-
tures is typically the most desirable as this
requires the least amount of engineer
equipment to construct the position. Occu-
pying (and modifying, if necessary) existing
positions can also save significant time and
resources over constructing new positions.

INGENUITY
4-5. The most effective use of available
materials and time requires a high degree
of imagination. Various materials found on the
battlefield, and prefabricated materials from
built-up areas and industrial sites, make excel-
lent fighting position components.
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PROGRESSIVE DEVELOPMENT

4-6. Fighting positions should be pro-
gressively developed as time and situation
permit. Hasty fighting positions provide im-
mediate protection for Soldiers/Marines, but
to a minimum degree. As time and re-
sources are available, these positions
should be improved into deliberate posi-
tions as quickly as possible. Given available
time, fighting positions may be enhanced by
the construction of tunnels and trenches
connecting other fighting positions nearby.
This provides the flexibility to move from po-
sition to position for engagements or resup-
ply while remaining protected. Positions
with grenade sumps and drainage increase
the level of survivability.

4-7. In cases where design and devel-
opment of fighting positions can be planned
well ahead of their actual emplacement, de-
liberate positions can be located and bills of
material can be identified for their construc-
tion. In addition, where advanced planning
is possible, more effective and more effi-
cient construction materials can be em-
ployed in fighting position construction,
such as concrete barriers, soil-filled con-
tainers, or other materials. Such materials
are especially advantageous for overhead
cover. Using these materials can save time
in both obtaining protective materials and in
constructing fighting positions.

INDIVIDUAL FIGHTING POSITIONS

4-8. Individual fighting positions protect
one or more dismounted Soldiers/Marines
armed with individual weapons—intended
to be operated by an individual rather than
by a crew—while supporting their ability to
engage the enemy from the position. Such
positions typically consist of a hole in the
ground, supplemented with frontal, over-
head, and flank or rear cover as the time
and situation permit. Individual fighting po-
sitions are generally constructed in the de-
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fense in generally rural areas. Other individ-
ual fighting positions may be constructed in
urban terrain (see chapter 8) or may be con-
structed in support of base camps. The po-
sitions should be planned and designed so
that they are concealed, mutually support-
ing, and have interlocking fields of fire in all
directions. Each weapons system must be
assigned a primary sector of fire to support
the defensive plan. Alternate positions that
overwatch the primary sector should also
be selected. Finally, each weapon should
be assigned a supplementary position to
engage attacks from other directions.

4-9. Design considerations include the
mission variables and the following :
@Auvailability of materials. Certain materials

such as logs and dressed lumber may be
available locally. Other materials (such as
U-shaped pickets, sandbags, plywood,
and specialized materials) may be ac-
quired through the supply system.

@Soil. Soil type is a design consideration
when constructing individual fighting po-
sitions. Different soils can affect the integ-
rity of the fighting position hole and its
ability to remain structurally stable and
drain off rainwater. In general, the looser
the soil the more standoff from the edge
of a fighting position will be required when
placing supports for overhead cover.

@Drainage. Water can seriously degrade
the structural stability of a fighting posi-
tion and create unhealthy conditions for
Soldiers/Marines occupying them. Proper
drainage is often difficult to achieve when
constructing fighting positions. In areas or
seasons where rainfall is expected, drain-
age or some form of waterproofing should
be implemented. The use of sumps,
gravel, or wood decking at the bottom of
positions will assist in water drainage and
help protect Soldiers/Marines from the wa-
ter. Additionally, waterproofing overhead
cover using plastic garbage bags, pon-
chos, or other suitable material will help
prevent water infiltration. Care should also
be taken to ensure that the surrounding
terrain drains water away from fighting
positions.
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@ Safety. Care should be taken not to deviate
from designs established in this and other
Army and Marine Corps references. The
collapse of fighting positions has lead to
death and serious injury due to improper
construction.

4-10. Individual fighting positions are cat-
egorized in two types : hasty and deliberate.
The type of position constructed depends on
time, equipment available, and the required
level of protection. Characteristics and plan-
ning factors for individual fighting positions are
found in table 4-1.

4-11. Soldiers/Marines are responsible
for constructing their individual fighting po-
sitions. They use hand tools and the de-
tailed descriptions and construction proce-
dures found in FM 3-21.8, FM 3-21.75, FM
5-34/MCRP 3-17A, GTA 05-08-001, GTA
07-06-001, and MCWP 3-11.2. See ATTP 3-
06.11 for information about individual
fighting positions in urban terrain. While en-
gineer support is desirable, supported com-
manders usually allocate such support to
other tasks ahead of supporting the con-
struction of individual fighting positions.
When engineer support is available to sup-
port individual fighting positions, it should
be used to assist with the most time-con-
suming and labor-intensive tasks—such as
digging holes— or tasks requiring special
equipment or expertise. Engineers typically
use engineer equipment to support the dig-
ging effort, but rocky areas may require the
use of explosives. Clearing the site of boul-
ders, trees, roots, or other obstructions may
require heavy engineer equipment, explo-
sives, chain saws, or other engineer tools
and equipment. Care should be taken, how-
ever, to minimize disruptions to the site that
will make camouflage and concealment
more difficult or less effective. Engineers
can also assist with clearing selected ob-
structions from the fields of fire.

HASTY POSITIONS
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Table 4-1. Characteristics of individual fighting positions

Estimated Protection Provided
Tvpe | Position t(?c?r?ﬁl'trrzgl Direct Indirect-fire Indirect-fire Remarks
yp Small Blast and Frag- Blast and Nuclear
(Man- Caliber mentation Fragmentation | Weapon?3
Hours) a . 9 . P
Fire (Near-Miss)? (Direct-Hit)

Prone 1.0 7.62mm | Better than in | None Fair Provides
> Position open-no  over- All-around
@ head protection cover
T

One-per- | 3.0 12.7mm | Medium artillery | None Fair -

son posi- no closer than 30

tion feet-no overhead

protection

One-per- | 8.0 12.7mm | Medium artillery | None Good Additional

son posi- no closer than cover pro-

tion with 30 feet vides pro-
1.5feet tection

overhead from di-

cover rect hit

small
mortar
blast.

Two-per- | 6.0 12.7mm | Medium artillery | None Fair -

son posi- no closer than 30

tion feet-no overhead

protection

Two-per- | 11.0 12.7mm | Medium artillery | None Good Additional

son posi- no closer than cover pro-

tion with 30 feet vides pro-
1.5feet tection

overhead from di-

cover rect hit

small
mortar
g blast.
g SLM posi- | 3.0 12.7mm | Medium artillery | None Fair -
Q tion no closer than
g 30feet-no over-
0o head protection
Note.

Chemical protection is assumed because of individual protective masks and clothing.
A dash indicates no data.
1 Estimated construction time assumes use of hand tools to prepare the position.

2 Shell sizes are — Light Medium
Mortar 82 mm 120 mm
Artillery 105 mm 152 mm

% Nuclear protection ratings are rated poor, fair, good, very good, and excellent.

Legend -

mm — millimeter SLM — shoulder-launched munition X — times
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4-12. When time and materials are lim-
ited, troops in contact with the enemy use a
hasty fighting position located behind what-
ever cover is available, maximizing the ad-
vantages provided by the existing terrain and
natural or manmade cover. Hasty positions
may only provide limited protection; however,
positions should be selected to provide, as a
minimum, frontal protection from direct fire
while allowing Soldiers/Marines to fire to the
front and oblique. Because of the situation
and limited time typically associated with se-
lecting a hasty position, extreme care must
be taken to select a position that will reduce
the risk of fratricide. For protection from indi-
rect fire, a hasty fighting position can be lo-
cated in a depression or hole that is at least |
2 feet deep. While there may be little or no
natural cover, these positions can provide
limited protection from fragmentation. If the
unit remains in the area and/or as the situa-
tion permits, hasty positions should be con-
tinually improved to provide as much protec-
tion as possible. See FM 3-21.75 and
MCWP 3-11.2 for additional information on
hasty individual fighting positions.

DELIBERATE POSITIONS

4-13. Deliberate fighting positions are
often modified hasty positions prepared as
the situation and time permit. The unit leader
should verify the sectors of observation/fire,
interlocking fields of fire, adequate size for oc-
cupants, and safe backblast areas before im-
proving each position. Continued improve-
ments are made to strengthen the position
during the period of occupation. In some
cases, particularly in urban environments, it
may be necessary to ‘build up’ or construct
a position within an existing structure. Im-
provements include adding overhead cover,
digging trenches or opening routes to adja-
cent positions, and maintaining camou-
flage.

CREW-SERVED WEAPONS FIGHTING
POSITIONS
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4-14. Like individual positions, crew-
served weapons positions are also classi-
fied as hasty and deliberate. The same prin-
ciples apply to the crew-served weapon, alt-
hough minor changes include dimensions
of the position and characteristics to facili-
tate effective use of the weapon system.
Frontal, overhead, flank, and rear protection
provide increased survivability and protec-
tion as well. For crew-served weapons that
create a backblast, overhead and rear pro-
tection must be considered for effective em-
ployment of the weapon while minimizing
the risk of injury to the operator.

4-15. As with individual fighting posi-
tions, Soldiers/Marines are responsible for
constructing their crew-served weapon
fighting positions. These positions must be
tailored to the operating characteristics and
requirements of the weapon that will occupy
the position. Weapon crews—and their
leaders—must thoroughly understand and
apply the descriptions and procedures for
constructing fighting positions (found in the
manuals listed in table 4-2) and camouflage
and concealment of fighting positions
(found in chapter 6). In addition, see ATTP
3-06.11 for information about crew-served
weapon positions in urban terrain.

4-16. When engineer support for
fighting positions is available, supported
commanders often give higher priority to
supporting construction of fighting positions
for crew-served weapons than to individual
fighting positions. As with individual fighting
positions,available engineer support should
be used to assist with the most time-con-
suming and labor-intensive tasks, or those
requiring special equipment or expertise.
Engineer support to crew-served weapon
fighting positions typically involves the
same types of tasks used to support individ-
ual fighting positions—digging, cutting, and
clearing. Characteristics and planning fac-
tors for crew-served fighting positions are
found in table 4-3.
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Table 4-2. References for crew-served weapon fighting positions

Weapon

Reference

Javelin

FM 3-22.37

Tube-launched,
wire-guided missile

optically-tracked,

FM 3-21.91 and FM 3-22.34/MCWP 3-15.4

FM 3-21.8, FM 3-21.75, FM 3-22.27, FM 3-22.65,

Machine gun FM 3-22.68, and MCWP 3-15.1
Mortar ATTP 3-21.90/MCWP 3-15.2
Legend :

ATTP-Army tactics,techniques,and procedures FM — field manual MCWP—Marine Corps warfighting publication

TR 4-2. SRS ANREHSBEHFMEMBEENSER
B a3 AR 2EEN
=8 FM 3-22.37
RIEES BN T B E FM 3-21.91 and FM 3-22.34/MCWP 3-15.4
g FM 3-21.8, FM 3-22.27, FM3-22.65, FM 3-22.68
and MCWP 3-15.1
SRS ATTP 3-21.90/ MCWP 3-15.2

Skl
ATTP-PEE BT

i AORE  FM-BFEFM  MCWP-PEE B8
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Table 4-3. Characteristics of crew-served weapons fighting positions

Protection Provided
Type of Estimated Con- | Direct Indirect-fire Indirect-fire
Position struction Time Small Blast and Fragmen- | Blast and Fragmen- | Nuclear
(Man-Hours) Caliber tation tation Weapon3
Fire (Near-Miss)? (Direct-Hit)
Javelin Medium artillery no
ition 4.0 12.7 mm | closer than 30 feet-no None Fair
posit overhead protection
Dismounted Medium artillery no
TOW missile 11.0 12.7 mm | closer than 30 feet—no None Fair
position overhead protection
. Medium artillery no
guhga;:éﬂﬁ) n 7.0 12.7 mm | closer than 30 feet-no None Fair
overhead protection
Machine gun
position with . .
1 % feet 12.0 12.7 mm gggéﬂn:hg:'g%r%’eg? None Good
overhead
cover
. Medium artillery no
Mortt?é np03|— 14.0 12.7 mm | closer than 30 feet—no None Fair
overhead protection
Note.
Chemical protection is assumed because of individual protective masks and clothing.
A dash indicates no data.
1 Estimated construction time assumes use of hand tools to prepare the position.
2 Shell sizes are — Light Medium
Mortar 82 mm 120 mm
Artillery 105 mm 152 mm
3 Nucledar protection ratings are rated poor, fair, good, very good, and excellent.
Legend -
mn? — millimeter SLM — shoulder-launched munition X — times
Table 4-3. FES ARFRBEHFMEIBISE—BR
st ESE Fi=ERE ]
AR | AR | NORE | S PaiRECIEE | EEaHIREZIEE | BT
(Am) | HERAR | HESBRERER ° | HEREREERER | EEE S
B IRENER i IR I .
i 4.0 12.7 mm E):j_ﬁ%ﬂb ) %ﬂLEPiJX{@ﬁE\ 30 mPhERE ] —h%
HIRMINEIEERR#RE
JFEET B ATVIEASIARE NI LR
U OE 11.0 12.7 mm | BhEEREN) - HopEDKIERS 30 ERHERE N —R
Pepith HIRDSMNEIEB M ERE S
B ATUIEASIARE NI LR
148 beith 7.0 12.7 mm | BhEEREND) - HopEDKIERS 30 ERHERE N —R
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H 1.5 &R B ATUIEASIARE N LA
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Ziia bt RIRMIMNRIEEFLERE
B BT Mg (IR EE
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BUNKERS AND TOWERS

4-17. Base camps will generally require
fighting positions in the form of bunkers and
towers. These are generally constructed
above ground using timber, sandbags, soil-
filled containers, prefabricated concrete, or
other specific items that are available
through the supply system. These positions
are employed to support perimeter security,
security of key sites such as enemy pris-
oner of war compounds, and ECPs. A delib-
erate defense may also involve the con-
struction of more elaborate bunkers that
may hold up to a squad of Soldiers/Marines.

4-18. Bunkers are larger fighting posi-
tions constructed for squad-size (or poten-
tially larger) units that are required to remain
in defensive positions for a longer period of
time. They are built either above- or below-
ground and are usually made of reinforced
concrete, but can be designed and con-
structed with a variety of materials. Because
of the extensive engineer effort required to
build bunkers, they are usually constructed
when preparing strong points or protecting vi-
tal facilities such as base camps. If time per-
mits, bunkers are connected to other fighting
or supply positions by tunnels. Prefabrication
of bunker assemblies affords rapid construc-
tion and placement flexibility. Bunkers offer
excellent protection against direct fire and in-
direct-fire effects and, if properly constructed
with appropriate collective protection equip-
ment, can provide protection against chem-
ical and biological agents.

4-19. The positions described below (in
paragraphs 4-20 through 4-23) are de-
signed for use by two or more individuals
armed with rifles or machine guns. Although
these are beyond the construction capabili-
ties of nonengineer troops, certain con-
struction phases can be accomplished with
little or no engineer assistance. For exam-
ple, while engineer assistance may be nec-
essary to build steel frames and cut timbers
for the roof of a structure; the excavation,
assembly, and installation are all within the
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capabilities of most units. Adequate support
for overhead cover is extremely important.
The support system should be strong enough
to safely support the roof and soil material
and survive the effects of weapon detona-
tions. FM 5-34/MCRP 3-17A, GTA90-01-011,
and the Theater Construction Management
System (TCMS) provide additional designs,
information, construction techniques, and
bills of material.

SOIL-FILLED CONTAINER FIGHTING

POSITIONS

4-20. Soil-filled container positions can
be quickly constructed and provide a high de-
gree of survivability. They are most com-
monly used above ground, but the soil-filled
container will provide increased ability when
partially buried. Soil-filled containers are
available through normal supply channels
and, when employed correctly, provide a high
degree of protection against blast and frag-
mentation. When using soil-filled containers,
Soldiers/Marines must ensure that proper
overhead cover frames are used in the con-
struction to prevent cave-ins from occurring.
Some preparation may be required for the
base of the position if the foundation soil is
unsuitable or if longer term emplacement is
anticipated. GTA 90-01-011 shows several
designs (including bills of materials; esti-
mates of equipment, personnel, and time re-
quirements; and construction steps) using
soil-filled containers for construction of
fighting positions, observation posts, and
bunkers.

WOOD OR STEEL-FRAME FIGHTING
POSITION

4-21.The wood-frame or steel-frame
fighting position consists of prefabricated
timber or steel-frame support elements that
support a timber or concrete roof. The posi-
tion is useful as a two-person fighting or ob-
servation position in areas where it can be
dug into the ground.
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CORRUGATED METAL WALL BUN-
KERS

4-22. A bunker made from corrugated
metal walls is very useful in areas where
digging is not possible or practical. With 4-
foot, earth-filled walls and 2-foot overhead
cover, this position defeats direct fire and
blasts or fragments from near miss mortar
and artillery ammunition. The upper portion
of the bunker is left open for maximum visi-
bility in all directions.

PLYWOOD PERIMETER BUNKER

4-23. A plywood perimeter bunker is
used as an aboveground protected obser-
vation post. The bunker has a post founda-
tion or can be constructed on the ground.
Another option is to build the wood bunker
on top of one or two stacked CONEX boxes.
Walls of this bunker will need to be earth
filled or otherwise hardened to resist the ap-
plicable threat.

VEHICLE FIGHTING POSITIONS

4-24. Vehicle fighting positions include
fighting and protective positions for major
weapons systems vehicles and their sup-
port equipment. Initially, vehicles use the
natural cover and concealment in hide posi-
tions to increase survivability. As time, as-
sets, and situation permit, positions are pre-
pared using engineer support. Priority is
given to those vehicles containing essential
critical equipment or supplies. Drivers and
crews should also use these fighting posi-
tions for individual protection.

4-25. Berms and revetments posi-
tioned at the front of or around major weap-
ons systems will provide improved protec-
tion from direct fire and from blast and frag-
ments of indirect-fire artillery, mortar, and
rocket shells. At its base, a berm has a
thickness of at least 8 feet. Further, the
berm or revetment functions as a standoff
barrier for impact-detonating, direct-fire
HEAT and antitank guided missile (ATGM)
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projectiles. It should cause the fuzes to ac-
tivate, thereby increasing survivability for
the protected vehicles. If the expected en-
emy uses kinetic energy direct-fire armor
piercing or hypervelocity projectiles, it is im-
possible to construct berms thick enough
for protection. To protect against these pro-
jectiles, prepare deep-cut, hull defilade, or
turret defilade positions. Construct fighting
and protective positions that are no larger
than operationally necessary.

4-26. Success on the battlefield re-
quires maneuver between hide and fighting
positions between main gun firings. Maxi-
mum use of wadis or draws, reversed slope
hills, and natural concealment is required to
conceal fighting vehicles maneuvering
among fighting positions. When a major
weapon system fires its main gun, the vehi-
cle and gun may make a concealed maneu-
ver to another position before firing again. If
the major weapon system immediately re-
appears in the old position, the enemy will
know where to fire the next round. Table 4-
4 provides a summary of the dimensions of
the hasty and deliberate vehicle positions
discussed above. (See the vehicles’ respec-
tive operator's manuals for more detailed
vehicle dimensions.) Construction planning
factors for vehicle fighting positions are
shown there as well. Chapter 6 provides in-
formation about camouflage and conceal-
ment of fighting positions.

HASTY POSITIONS

4-27. Hasty fighting positions for com-
bat vehicles take advantage of natural ter-
rain features or are prepared with a mini-
mum of construction effort. A frontal berm,
as high as practical without interfering with
the vehicle’s weapon systems, shields from
frontal attack and provides limited conceal-
ment if properly camouflaged. Protection is
improved if the position is made deeper and
the berm extended around the vehicle's
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Table 4-4. Dimensions of vehicle positions

Position Dimension _ Minimum
(feet)? Equipment Berm
Vehicle Types Hours® Thick-
_ D7 Dozer/M9 ness at
Length Width Depth?® ACE/MCT Base
(feet)®
St_ryker vehicle (all variants) 32 19 9 16 8
with slat armor
>, | M113 series carrier 22 14 6 0.6 8
% M577 command post vehicle 22 14 9 0.8 8
T | M106 and M125 mortar carrier 22 16 7 0.7 8
AAV with armor kit 33 19 11 2.0 8
LAV with armor kit 27 25 9 1.7 8
Hull Defilade
M113 series carrier 22 14 6 0.6 NA
M577 command post vehicle 22 14 9 0.8 NA
M106 and M125 mortar carrier 22 16 7 0.7 NA
M2 and M3 fighting vehicle 26 16 7 0.8 NA
M1 main battle tank 32 18 5.5 0.9 NA
AAV with armor kit 33 19 11 2.0 NA
LAV with armor kit 27 25 9 1.7 NA
Access Route Each access route between positions or hide locations must have
the same width as the hull defilade. Clearing times are planned
using FM 5-34/MCRP 3-17A. Production time is determined by cal-
et culating the volume of soil needed to be moved (in cubic yards)
© and dividing by 100 bank cubic yards per 0.75 hour.
8 Hide Location Hide locations are made using natural terrain and concealment.
% Ground clearing times are planned with the use of FM 5-34/MCRP
Qa 3-17A. The minimum width of the hide location is the same as the
deliberate hull defilade. The hide position depth requirement is cal-
culated by increasing the depth given in the deliberate turret defi-
lade position by 15 percent.
Turret Defilade
Stryker vehicle (all variants) 32 19 9 1.6 NA
with slat armor
M113 series carrier 22 14 7.5 0.7 NA
M2 and M3 fighting vehicle 26 16 10 1.2 NA
M1 main battle tank 32 18 9 1.5 NA
AAV with armor kit 33 19 13 2.3 NA
LAV with armor kit 27 25 12 2.3 NA

1 Hasty positions for tanks and infantry fighting vehicles not recommended.

2 Position dimensions provide an approximate 3-foot clearance around vehicle for movement and mainte-
nance and do not include access ramp(s).

3 Total depth includes any berm height. All depths are approximate and will need adjustment for surround-
ing terrain and fields of fire.

4 This column provides rules of thumb which are useful (in the absence of actual production rate data) as
a starting point to estimate time required to prepare fighting positions. These equipment hours are based
on a production rate of 100 bank cubic yards per 0.75 hour. Divide construction time by 0.85 for rocky or
hard soil, night conditions, or closed hatch operations (M9). Use of natural terrain features will reduce
construction time. See FM 5-434 for more information about estimating production rates.

5 Berms are not recommended for hull and turret defilade positions.

Legend :

AAV — assault amphibious vehicle LAV — light armored vehicle NA — not applicable
ACE — armored combat earthmover MCRP — Marine Corps reference publication

FM — field manual MCT — medium crawler tractor
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sides. Because of the false sense of secu-
rity provided by berms against kinetic en-
ergy and hypervelocity projectiles, hasty ve-
hicle fighting positions with berms are not
recommended for tanks, infantry fighting
vehicles, or Stryker mobile gun systems.
Hasty fighting positions do offer protection
from HEAT projectiles and provide limited
concealment if properly camouflaged. As
the tactical situation permits, hasty posi-
tions for combat vehicles are improved to
deliberate positions.

DELIBERATE POSITIONS

4-28. Deliberate fighting positions are
required to protect a vehicle from kinetic en-
ergy and hypervelocity projectiles. Deliberate
vehicle fighting positions are holes in the
ground which provide cover and conceal-
ment, reducing the target signature. The po-
sition is constructed in four parts : hull defi-
lade, turret defilade, concealed access ramp
or route, and hide location. Positions formed
by natural terrain are best because of easy
modification; however, if preparation is nec-
essary, extensive engineer support is re-
quired. Each position is camouflaged with ei-
ther natural vegetation or a camouflage net,
and the spoil is flattened out or hauled away.
All fighting positions for fighting vehicles
(tanks, infantry fighting vehicles, and Stryker
mobile gun systems) are planned as deliber-
ate positions. Since lack of time usually lim-
its the full construction of a deliberate posi-
tion, only some parts of the position's con-
struction are prepared. For example, the
complete fighting position for a tank re-
quires the construction of a hull defilade, a
turret defilade, a concealed access ramp or
route, and a hide location—all within the
same fighting position. The maneuver team
commander uses engineer earthmoving as-
sets and usually constructs fighting position
parts in the following order :
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@Hull defilade. This position leaves the ve-
hicle’ s turret above ground, allowing it
to observe and engage targets.

@ Turret defilade. The entire vehicle is be-
lowground level. A hull defilade position is
required in front of the vehicle to allow it
to move up to engage targets.

@ Hide location. The hide location allows
the vehicle to be concealed away from
the fighting position, and includes over-
head concealment when possible.

@Concealed access ramp or route. A con-
cealed route, either natural or con-
structed, allows the vehicle to move from
its hide position to its fighting positions.

4-29. When developing deliberate po-
sitions, construction of hide locations and a
concealed route between positions is only
done when time and engineer assets are
available. When limited time is available,
engineer assets should be prioritized to
concentrate on hull and turret defilade posi-
tions. Once the commander’s priorities are
complete, hide positions and concealed
routes can begin. The ramps and concealed
routes should require only partial clearing
and leveling with engineer equipment be-
cause natural concealed routes and hide
positions are used. In terrain where natural
concealed routes and hide positions are not
available, commanders must consider em-
ploying organic obscuration equipment
when vehicles are occupying primary
fighting positions or repositioning. Artillery
or mortar-delivered smoke and smoke gen-
erators may provide this obscuration. The
use of smoke may be a two-edged sword
since it alerts the enemy to activity that may
be occurring. Figures 4-1 and 4-2 depict
what a fully developed deliberate vehicle
fighting position may look like.
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Figure 4-1. M1 tank (hull defilade) 4-1 M1 BRH(ZEMRBE)
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4-30. The terrain, the type of soil, and
the water table will all influence the con-
struction of vehicle fighting positions. In
many cases, the depth of soil to bedrock or
to the water table will prevent or hinder the
construction of positions. This concern may
impact a specific vehicle position or an en-
tire unit BP. Commanders must sometimes
consider the competing requirements of ve-
hicle positions against the ability to exca-
vate the desired fighting positions. For units
remaining in place for extended periods of
time, measures must be taken to prevent or
mitigate erosion and drainage problems.

MARKING

4-31. When fighting positions are
planned, it is extremely important to mark
the positions (for recognition during day and
night) and understand when and how the
positions will be occupied. This maximizes
the time available for construction and en-
sures that the fighting positions meet the in-
tent of the maneuver commander. Maneu-
ver commanders and vehicle commanders
will mark the position and then be available
when engineer assets begin digging. It is
the vehicle commander’s responsibility to
check the position for proper depth and line
of sight (LOS) before releasing engineer as-
sets to move to the next position. The vehi-
cle commander or his representative must
remain present during the construction of
the fighting position. Once the leader is sat-
isfied that the position meets standards and
can properly engage his sector, the engi-
neer assets will be released for their next
prioritized mission. It is the maneuver unit
commander’s responsibility to ensure that
fighting positions are correctly sited, and it
is the engineer commander’s responsibility
to enforce construction standards.
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COMPANY AND BATTALION BATTLE
POSITIONS

4-32. The creation of company- and
battalion-sized BPs involves the construc-
tion of numerous fighting and protective po-
sitions to meet the commander’s intent for
those particular sites. That intent will be
linked to the defensive plan (see FM 90-7).
Although engineers are responsible for pri-
oritizing the engineer effort within the com-
mander's guidance and constructing
fighting positions to standard, the maneuver
unit is responsible for siting each position
and developing the BP. The maneuver unit
should designate a representative (typically
the unit’ s senior NCO (Army)/senior staff
NCO (Marine Corps) or executive officer) as
the on-site point of contact to guide the ex-
ecution of the required engineer support.
There are five kinds of BPs : primary, alter-
nate, supplementary, subsequent,and
strong point. All BPs require survivability
and countermobility support, but the crea-
tion of a strong point requires significant
time, resources, and engineer effort to cre-
ate. See FM 3-90 for more information.

EXCAVATION CAPABILITY PLAN-
NING FACTORS

4-33. The basic excavation capabilities
of the most likely survivability equipment sup-
porting a BCT/RCT are shown in table 4-5.
These planning factors may be further influ-
enced by the condition of the soil, terrain,
weather and weather-related effects; mainte-
nance of the vehicles; personnel availability;
and other potential significant influences on
their performance.

4-34. These capability estimates can
be used to estimate the time required to ex-
cavate for various fighting and protective
positions, in the event that other tables do
not include the information necessary for a
specific vehicle or situation. In that event, it
is necessary to estimate the size of the po-
sition required, the amount of material to be
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Table 4-5. Excavation capabilities of selected survivability equipment

Excavator Capability
(cubic yards per hour)

Equipment Banked Material | Loose Material
Armored combat earthmover, M9 163 204
Scoop loader 125 156
Tractor, full tracked, D3 50 60
Tractor, full tracked, D5 (Army)/
MC1150 (Marine Corps) 150 170
Tractor, full tracked, D7 (Army)/ 165 211
Medium crawler tractor (Marine Corps)
Tractor, rubber-tired, articulated-steering, multipurpose 125 156
(TRAM), 624K
Deployable universal combat earthmover 160 170
High mobility engineer excavator 66 66
Backhoe loader 66 66
Small emplacement excavator 30 40
Utility tractor 30 40

Note.
Rates are based on work performed in clayey sand soil with an operator efficiency of 0.83, a 50-minute
work hour, and excavated soil being spread or dumped in the immediate vicinity of the excavation site.
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moved, and the type of equipment used. FM
5-412/MCRP 3-17.7F provides additional in-
formation on estimated earthwork. FM 5-434
(which provides estimated production rates,
characteristics, operation techniques, and
soil considerations for earthmoving equip-
ment) should be used as a guide to select-
ing the most economical and effective
equipment based on the situation.

ARTILLERY POSITIONS

4-35. The same principles that apply to
hasty individual and crew-served weapons
positions also apply to artillery positions
when time, materials, and engineer equip-
ment are limited. As time, materials, and en-
gineer equipment permit, artillery positions
are improved with firing platforms and berm
or revetment positions.

ARTILLERY FIRING PLATFORM

4-36. Artillery firing platforms for towed
or self-propelled artillery weapons are nec-
essary on soft ground to preclude weapon
relaying after each round is fired. The pad
distributes the loads over a larger area with
no significant settlement and is flexible,
level, and strong enough to withstand the
turning and movement of self-propelled
weapons. The pad allows firing in all direc-
tions. Trail logs are anchored outside the
pad for towed weapons. For self-propelled
weapons, the recoil spades are set in com-
pacted solid material or in a layer of crushed
rock around the pad. These positions pro-
vide limited protection with the use of a
berm or revetment.

BERM OR REVETMENT POSITIONS

4-37. A berm or revetment position for
field artillery provides improved protection
from near-miss, indirect-fire weapons ef-
fects and small caliber direct fire. The berm
is constructed with material removed from
the excavation and is built low enough to al-
low direct howitzer fire. It is usually neces-
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sary to stabilize the berm to prevent deteri-
oration caused by muzzle blast. The posi-
tion is camouflaged with natural vegetation
or camouflage netting. Table 4-6 gives di-
mensions of positions for field artillery vehi-
cles. Shelter construction is necessary to
provide adequate protection for the firing
crew, fire direction center, and CP. Separate
shelters are necessary to contain an artil-
lery section’s basic load of projectiles,
fuzes, and propelling charges. If time al-
lows, firing positions, CPs, and fire direction
centers are connected by trenches. See
chapter 6 for information about camouflage
and concealment of survivability positions.

4-38. Emplacements for towed artillery
systems are routinely constructed to in-
crease the weapons systems survivability.
These weapons systems are not as mobile
as self-propelled systems and require in-
creased survivability measures. Emplace-
ments for towed systems must provide
maximum flexibility in the delivery of fire and
protect the weapon and crew against the ef-
fects of enemy fire. Those positions de-
signed to allow the towed systems to be
used in a defensive direct-fire role will have
adjusted berm heights that allow firing at 0
mils elevation.

4-39. Trail logs may be necessary to
overcome the weapons recoil, while still
providing the ability to traverse the artillery
piece. Trail logs are commonly constructed
in a complete circle to allow the howitzer to
pivot 360 degrees. In semipermanent instal-
lations, wooden decking may be placed on
the floor of the emplacement to assist in
drainage and when traversing the howitzer.
Protective positions with overhead cover
are provided for the personnel ready posi-
tion and ammunition shelters. (See figure 4-
3 and figure 4-4, page 4-16.).

4-40. Modern self-propelled howitzers
are designed to shoot during short halts.
The ability to shoot and then reposition
quickly provides increased survivability for
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Table 4-6. Dimensions of field artillery vehicle positions

Dimension (feet)!

Other Information

Equip-
ment Minimum
. . . Depth/ Hours?® Berm
V.Iefhlcele Length Dlr\?v?gfdon Berm (D7 Thickness mszs
yp Height?# Dozer/ at Base
M9 ACE/ (feet)
MCT)
105-mm 21 feet 10-1/2 inches | 6 feet 4 inches | 24 inches | 1 hour 8 -
towed how- (6.7 meters) (1.9 meters) (0.61
itzer (M102) meters)/
18 inches
(0.46
meters)
105-mm Folded position:16 5 feet 10 24 inches | 1 hour 8 -
towed how- feet (4.87 meters) inches (1.78 (0.61
itzer With tube in firing po- | meters) meters)/
(M119A2) | Sition: 20 feet 9 18 inches
inches (6.32 meters) (0.46
With tube locked in '
tube clamp: 20 feet 2 meters)
inches (6.15 meters)
155-mm Firing position (with- | Towed posi- - 1.5hours | 8 -
towed how- out spades): 36 feet tion: 9 feet 2
itzer (M198) | 2inches (11.02 me- | inches (2.79
ters) meters)
Stowed position: 24
feet 5 inches (7.44
meters)
Towed position: 40
feet 6 inches (12.34
meters)
Tread (center-to-cen-
ter): 7 feet 9 inches
(2.36 meters)
155-mm 33 feet 6 inches 12 feet 3 - - 8 -
towed how- (10.21 meters) inches (3.72
itzer (M777) meters)
155-mm Overall length (with Overall width - - - -
howitzer self- | baskets to rear): 423 | (with baskets
propelled inches (10.7 meters) | forward): 154
(M109A6) Overall length (with inches (3.9
baskets forward): meters)
392 inches (9.9 me- Overall width
ters) (with baskets
to rear): 128
inches (3.3
meters)
Note.

A dash indicates no data.
1 Position dimensions provide an approximate 3-foot clearance around vehicle for movement and mainte-

nance and do not include ramp(s).
2 Total depth includes any berm height.
3 Production rate of 100 bank cubic yards per 0.75 hour. Divide construction time by 0.85 for rocky or

hard soil, night
conditions, or closed hatch operations (M9). Use of natural terrain features will reduce construction time.

4 All depths are approximate and will need adjustment for surrounding terrain and fields of fire.

Legend :

ACE — armored combat earthmover

MCT — medium crawler tractor

mm — millimeter
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) 75 cm (30 in)
Sin il 1 105 cm (3.4 ft)
‘ Rl
F1ogy ,\ Depth 120 cm (4 ft) Below

Ground Level

Berm Is Extended To

Provide 75 cm (2 1/2 ft) Cover

. 240 cm (8 ft) x 105 cm (3.4 ft)
s > x105cm (34 i)

1 1_Entrance Similar
= To Mortar Shelter

Legend:
cm — centimeter in—inch
ft — foot m — meter

Figure 4-3. Towed howitzer emplacement (105-millimeter and 155-millimeter howitzer)
layout
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Parapet Dimensions
Base - 165 cm (5 1/2 ft)
Top -90 cm (3 ft)

Gun With Mount

Trail Logs For
6,400 mil Traverse

Ammunition
Shelter

~ '
833
= )
Drain From Trail :

.50-Caliber Machine Height - Approximately 120 cm (4 ft)
150 cm (5 ft) —

60 cm (2 ft)
120 cm (4 ft)

60 cm (2 ft)

135 cm (4 1/2 ft)
Deep

Personnel

Ready

Shelter

Earth is heaped against
log revetment and covered
Hoge Slrvi Misde Sm(tof) v‘:igh layer of sandbags to

From 105-mm .
Steel Canisters prevent erosion.
Legend:
cm — centimeter m — meter
ft — foot mm — millimeter

9 Stove
O
Sump

Escape Hatch
55-Gallon Drum

Figure 4-4. Towed howitzer emplacement (105-millimeter and 155-millimeter howitzer)
completed emplacement)
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o

the weapons systems. Self-propelled how-
itzers may be positioned on base camps to
provide fire support to the local com-
mander’s AO. Figure 4-5 portrays a pro-
tected firing emplacement for self-propelled
howitzers used in this role.

4-41. When positions for self-propelled
artillery systems are prepared, a sloped
ramp is built to facilitate the vehicles’ entry
into and exit from the emplacement. Alt-
hough the hull of the howitzer is protected,
leaders must ensure that berms and revet-
ments are not constructed to a height which
prohibits the howitzer from depressing to
the minimum elevation. This would prevent
the weapons system from being used in the
direct-fire role. Barrel stops may be used, if
necessary, to prevent fire into adjacent
units. In temperate or tropical environ-
ments, provisions must be made for drain-
age inside the emplacement.
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Personnel
Firing
Position

Personnel
Firing
Position

15x 15 cm (6 x 6 in)
S|

(3x12in)

~e

15cm (6in)

Fence 24 m (8 ft)

6 m (20 ft) =

Material Required

Item

Bags, Sand

Stakes, Engineer
Preservative, Creosote
g Paper Roofing, Tar Type
Fence, Chain Link, 21/2m (8 ft)
Nails, Wire, 60d

Gravel, Small, Crushed
Rock, Crushed, Medium
Lumber, 12 x 12 x 12
Lumber, 6 x6 x6
Lumber, 3 x12x 12
Lumber, 2x12x6

] Outside Fence

Firing
Personnel Deep Position
Firing
Position
Legend:
BF - board foot ft — foot in—inch
cm - centimeter gal — gallon Ib — pound
cu — cubic HE - high explosive m — meter
d — penny ICM — improved conventional munitions WP — white phosphorus
ea - each ILLUM — illumination yd — yard

Amount

5,000

25ea

151 liters (40 gal)
122 m (400 ft)

11 rolls

19 kg (40 Ib)

18 cu m (25 cu yd)
7.6 cum (10 cu yd)
1,728 BF

1,080 BF

1,512 BF

336 BF

Figure 4-4. Towed howitzer emplacement (105-millimeter and 155-millimeter howitzer)
completed emplacement)
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