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Dismounted TOW, Dragon, LAW
APC fighting position, 4-13
Armor units, 1-8

Armored and Air Cavalry units

Equipment protection for, 2-5
Survivability requirements for, 1-8
Artillery firebases, 4-24
Artillery firing platform, 4-16, C-25
Average Borehole Sizes Made by Shaped
Charges, 3-28
Average Brick Wall Thicknesses, 5-19
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Battery layout, 4-17
Below ground fighting position in snow, 5-8
Boreholes

In circular positions, 3-31

In cold regions, 5-11

In frozen soil, 3-32

In rectangular positions, 3-39

In rocky soil, 3-32

Made with shaped charges, 3-28

Used to create ramps in flat terrain, 3-30
Boreholes for circular positions, 3-31
Boreholes for positions in flat terrain, 3-30
Boreholes for rectangular positions; 3-29

Brushwood hurdle, 3- 33 vvvvvvvv

Bunkers
Characteristics of, 3-25
Concrete arch bunker, 4-29

Corrugated metal flghtmg bunker, 4-27
Plywood perimeter bunker, 4-28
Precast concrete bunker, 4-29

Burst conditions
Contact, 3-21
Delay fuze, 3-21, 3-24
Overhead (fragments), 3-20
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Super-quick fuze, 3-23
Camouflage
General guidelines for, 3-38
In position design, 4-3
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In special terrain, D-6

Major considerations, D-1
Of civilian structures, D-5
Of crew-served and individual fighting
positions, D-6
Of other defensive positions, D-6
Of supply points, D-5
Of unit positions D-4
Of water points, D-6
Cast-in-place concrete wall, 4-40, C-60
Center-to-Center Spacing for Wood
Supporting Soil Cover to Defeat Contact
Bursis, 3-40
CFC, 524
Chain link fence use for a standoff, 3-25
Chaparral (M730), 2-5, 4-18
Characteristics of Crew-Served Weapons
Fichting Paoasgitions, 4-12
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Characteristics of Individual Fighting
Positions (Hasty and Deliberate), 4-8

Characteristics of Special Design
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Chemical weapons
Description of, 3-9
Effects of, 3-9
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Threat use, 1-5
Combat/combat support role
ADA units, 1-10
Armor units, 1-8
Armored and Air Cavalry units, 1-8
Aviation units, 1-8
Combat engineers, 1-9
Field Artillery units, 1-8
Light infantry units, 1-7
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Major logistics systems and rear areas, i-10
Mechanized in antry units, 1-8

Unit support systems, 1-10
Combined operations, 5-24
Command and Support Relationships, Z-9
Commander’s role
Defined, 1-6
In analyzing data, 2-3
In pnannmg, 2-3
In setting priorities, 1-4
Responsibilities, 2-8
Concealment

General guidelines for, 3-38
In position design, 4-3

Methods of, D-1

Concreie arch bunker, 4-:
Conerete arch gheltar 4.
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Concrete log bunker, 4-28, C-
Construction design details for vehlcle
fighting positions, C-63

Construction materials

In cold regions, 5-5

In deserts, 5-5

In jungles, 5-2

In mountainous areas, 5-4

In urban areas, 5-17
Construction methods

SQar.dhaocoinoe 2.98

Sandbagging, 3-26
Excavation revetments, 3-32
Explosive excavation, 3-28

Contingency operations, 5-25

Continuous brush revetment, 3-34

Converting Dimensioned Timber to Round
Timber, 3-16
Corrugated metal fighting bunker,
4-27,C-14
Cover. See also Overhead cover
In deserts, 5-4
in jungies, 5-2
In mountainous areas, 5-4
In urban areas, 5-20
Covered deep cut position, 4-19, C-23
vt TR oo 2 o

Crater Dimension \Duf[ﬂce uetonauon),
5-11
Crater Dimension (Using Boreholes), 5-11
Crater position (hasty), 4-3
Crawl trench, 4-20
Crew-served weapons fighting positions
Characteristics of, 4-12
Dragon position, 4-9
Dismounted TOW positicn, 4-10

Si1viGll,

JD[\.)

In mountainous areas, 5-4
Machine gun position, 4-11
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Machine gun position with overhead cover, 4-11

14 A.19
Mortar position, 4-12

RCLR (90mm) position, 4-10
Cross sections of streets, 5-16
D7/D8 Crawler lractors, A-5

N itinn 18
Deep-cut pesition, 4-18

Deep-cut positions, 4-19. See also Vehicle
protective positions

Deliberate fighting position for M1 tank
(hull defilade), 4-15

Demolitions. See Explosives; Boreholes

Detection, D-1

Developing deliberate f
positions, 4-14

Dimensions of Field Artillery Vehicle
Positions, 4-18

Dimensions of L_ypu, ueep-\,ut
Positions, 4-19
Dimensions of Vehicle Positions, 4-15
Direct fire weapons
Description of, 3-2
Effects of, 3-2
Survivability consideration for, 3-2
Threat use of, 1-3
Dismounted TOW
Fighting position for, 4-10
Fighting position in snow, 5-9
Use in urban buildings, 22
Dismounted TOW position, 4-10i C-6
Dismounted TOW and m ine gun positions
in snow, 5-9
Dragon
Fighting position for, 4-9
Use in urban buildings, 5-22
Dragon position, 4-9
Drainage, 3-38. 5-2
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Drainage sump, 3-14

Drainage sump, 3-14

Earth walis, 4-37, C-51

Earth wall roof support po

Earth wall with revetment, 4-:

Elevated position, D-9

EMP, 35

Energy distribution of tactical nuclear
weapons, 3-4

Engineer’s role
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In planning, 2-2

In setting priorities, 2-4

In the defense, 1-7

In the offense, 1-6

Responsibilities, 2-8
Equipment to be Protected, 2-5
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Eskimo-style snow shelter, 5-6
Examples of expedient proteective positions
against initial nuclear effects, 3-8

Excavation repair, 3-39
Expedieni funnel for filiing sandbags, 3-27
Exbplosives. See also Boreholes

As method of excavation, 3-26, 3-2¢

Cold region use, 5-9, 5-11
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Mountainous area use, 5-4

Extent of backblast in open areas, 5-22
Fabric-covered frame position, 4-27, C-12
Facing revetment supported by pickets, 3-37
Facing revetment supported by timber
frames, 3-37
Field Artillery units
Equipment protection for, 2-5
Survivability requirements for, 1-9
Fighting and protective positions
Categories of, 3-18
Definition of, 1-6
In cold regions, 5-5
In deserts, 5-4
In jungies, 5-2
In mountainous
In the defense, 2-7
In the offense, 2-7
In urban areas, 5-16
Firing from a loophole, D-8
Firing from a roof peak, D-8
Firing from behind a walii, D-8
Fixed machine gun position, D-9
Floors. See Structural components
Framed building characteristics, 5-18
Frameless building characteristics, 5-17
G2/S2 responsibilities, 2-10
G3/83 responsibilities, 2-8, 2-10
G4/84 responsibilities, 2-10
Gabions, 54
Grenade sump, 4-3
Grenade trap, 3-19
Hardened frame/fabric shelter, 4-35, C-41
Hardened soil bin wall with plywood
revetment, C-56
Hasty fighting position for APC, 4-13
Hide positions, 4-14
Hull defilade, 4-14
Indirect fire weapons
Description ot, 3-3
Effects of, 3-3
Survivability considerations for, 3-3
Threat use of, 1-4
Individual fighting position in snow, 5-10

Individual fighting positions (deliberate)
Characteristics of, 4-8
LAW position, 4-7
One-soldier position, 4-5
One-soidier position with overhead cover, 4-5
Two-soldier position, 4-6
Two-soldier position with overhead cover, 4-7
Individual fighting positions (hasty)
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Characteristics of, 4-8

Crater position, 4-3
In snow, 5-10
In urban areas, 5-16, 5-21
Prone position, 4-4
Skirmisher’s trench, 4-4
Individual fighting positions (special designs)
Characteristics uf, 4-41
Fabric-covered frame position, 4-27
Wood-frame position, 4-26
initiai Radiation Effects on Personnel, 3-6
Interoperability, 5-24
Japan, 5-25
JD410 Utility Tractor, A-6
Junglie fioaiing piatform as fighting
position, 5-2
Jungle rain shelter, 5-2
Korea, 5-24
LAW
Fighting position for, 4-7
Use in urban buildings, 5-22
LAW posiiion, 4-7
Lean-to shelter, 5-14
Ligh nfantry unitg 1-7

MB8A1 landing mats. See Steel landing mats
M9 ACE, A-2

M728 CEV, A-3
M730 Chaparral.
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See Chaparral (M730)
Machine gun position, 4-11
In snow, 5-9
In urban buildings, 5-22, D-9
With overhead cover, 4-11
Machine gun position, 4-11, C-7
Machine gun position in snow, 5-9
Machine gun position with overhead
cover, 4-11
Maintenance/repair of positions, 3-38
Major logistics systems and rear areas, 1-8
Major weapon positions. See Vehicle fighting
positions, Vehicle protective positions
Material Thickness, in Inches, Required
to Protect Against Direct Fire HE Shaped
Charge, 3-12
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Material Thickness, in Inches, Required
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Fire Projectiles, 3-11
Material Thickness, in Inches, Required
to Protect Against Indirect Fire

Fraosmantation and Rlagt Fvnlading
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50 Feet Away, 3-13

Materials for protection. See Shielding
materiais

Maximum Span of Dimensioned Wood
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Roof Support for Earth Cover, 3-16
Maximum Span of Inverted Landing Mats
\Mon;; for Roof Diip‘pi‘)i‘l.s, 3-17
Maximum Span of Steel Picket Roof
Supports for Sandbag Layers, 3-17
Maximum Span of Wood Stringer Roof
q"nnnvf for Ravth Cavar 2148

Support for Earth Cover, 3-16
Mechanized infantry units
Equipment protection for, 2-5
Survivability requirements for, 1-8
METT-T, 2-3
Minimum Floor Sizes for Firing Weapons
in Enclosed Areas, 5-23
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Metal pipe arch shelter, 4-36, C-49
Metal shipping container shelter, 4-31
Moduiar timber frame shelter, 4-33, C-35
Mortar position, 4-12, C-8
Multipurpose positions. See Special design
positions
NATO. See Combined operations
Nuclear weapons
Description of, 3-4
Effects of, 3-3
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Threat use of, 1-5
Octagonal trace, 4-21

One-soldier position (deliberate), 4-5, C-3
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(deliberate), 4-5, C-5

OPORD, 2-8

Overhead cover. See aiso Roofs; Cover
In deserts, 5-5

In snow, 5-8
In urban areas, 5-22
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PACOM, 5-24

Parapet position for ADA, 4-17, C-28
Parapet position for seif-propeiied howitzer

and ammoce nnrrlpr 4-17
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Parapets
For mutual support, 3-20
With major weapons systems, 4-13
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Parapets used for frontal protection relying
on mutuai support, 3-Z0
Plvwood narimeter hnnker 4.

2
Plywood perimeter bunk 4-2
Plywood portable wall, 4-39, C-
Pole revetment, 3-35
Poncho sheiters, 5-3
Portable asphalt armor panels, 4-41, C-61
Portable precast concrete wall, 4-40, C-59
Position with overhead cover, D-9
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against fragments from a 120-mm
mortar, 3-21

Precast concrete slab bunker, 4-29, C-19
Prone position (hasty), 4-4, C-2
Protective positions

Against nuclear effects, 3-8

Definition of, 1-6

For vehicles, 4-16
Protective walls

Cast-in-place concrete wall, 4-40

Characteristics of, 4-44, 4-45

Construction of, 4-37

Earth wall with revetment, 4-37

Earth walis, 4-37

Plywood portable wall, 4-39

Portable asphalt armor panels, 4-41

Portable precast concrete wall, 4-40

Soil bin wall with log revetment, 4-38

Soil bin wall with plywood revetment, 4-39

Soil bin wall with timber revetment, 4-38

Soil-cement wall, 4-38

Q#enl landinga mat urn!] 4-39
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Radiation effects (1n1t1al)

On equipment, 3-7

On personnel, 3-6

Protective positions against, 3-8

Radiation effects (residual), 3-4
Ramps, 3-30, 4-14
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Fighting position for, 4-10

Use in urban buildings, 5-22
Recoilless rifie (90mm) position, 4-10
Rectangular fabric/frame shelter,
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4-35,C-44
Relationship of radiation dose to distance
from g‘f("ui‘ﬁu zero for a 1-KT weapoii, 3-5
Required Thickness, in Inches, of Protective
Material to Resist Penetration of Different
Shells (Delay Fuze), 3-24
Rctﬂlllllls Wall 1TVOLIITIIY US4
Revetments
Avoiding, 3-32
In deserts, 5-5
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Methods to support facing, 3-32
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Roofs. See also Structural components
Designing, 3-15, B-1
For overhead cover, 3-20

Sandbags
As construction method, 3-26
Filling, 3-27
For repairing trenches, 3-27
For revetting walls, 3-27

Scoop Loader, A-4

Security of positions, 3-39

SEE, A-7

Sewer systems, 5-16

Shelters
Aboveground cavity wall shelter, 4-34
Airtranenanrtahle acganlt chalter A Q?
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Characteristics of, 4-42, 4-43
Concrete arch shelter, 4-36
Construction of, 4-29

Description of, 3-25

Hardened frame/fabric shelter, 4-35
In jungles, 5-2
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Metal culvert shelter, 4-32
Metal pipe arch shelter, 4-36
Metal shipping container shelter, 4-31
Modular timber frame shelter, 4-33
Rectangular fabric/frame shelter, 4-35
Steel frame/fabric-covered shelter, 4-34
Timber frame buried shelter, 4-33
Timber post buried shelter, 4-32
Two-soldier mountain shelter, 5-4
Two-soldier sleeping shelter, 4-30
Types of, 4-30
Shielding materials
Brick/masonry, 3-12
Concrete, 3-10
M8A1 }auduxg mats, 4-40
Rock, 3-12
Snow/ice, 3-12
Soii, 3-10
Steel/metal, 3-10, 3-14
Wood, 3-14
Shielding of M8 nding Mats, 4-40
Shielding v’ulues of Earth Cover and
Sandbags for a Hypothetical 2,400-rads
(cGy) Free-in-Air Dose, 3-13
Skirmisher’s trench (hasty), 4-4

Snow cave B-14
SNOW Cave, o=14

Snow hole, 5-15
Snowhouse with snow block walls, 5-15
Snow pit, 5-15
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4-39, C-55
Soil bin wall with timber revetment,
4-38, C-54

Snilecomont wall =2RQ (_3%9
=34

Scil-cement wall, 4-38,
Special design positions, 4-41. See also Bunkers;
Individual fighting positions (special designs);
Protective walls; Shelters
Special purpose weapons
Flamethrowers, 3-9
Fuel-air munitions, 3-9
Survivability considerations for,
Special terrain environments
Camouflage in, D-6
Cold regions, 5-5

Mountainous areas, 5-4

Urban areas, 5-16
Staff officers’ responsibilities, 2-10
Standard fighting trench, 4-21, C-62
Standard Survivability Estimates for

Mnhn“‘rnr 'Tnifn 2-8
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Standoff. See Triggering screens
Steel frame/fabric-covered shelter,
4-34,C-39

Steel landing mat wa
Steel landing mats

As protective walls, 4-39

As shielding material, 3-10

For roof supports, 3-17

Protection characteristics of, 4-40
Stinger/Redeye, 2-5

11, 4-39, C-51

Stone laver added to typical ov erhead
cover to defeat the delay fuze burst from

an 82-mm mortar, 3-24
Strongpoint positions, 4-25
Structural components

Floors, 3-14
Roofs, 3-15, B-1
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Survivability considerations
Chemical agents, 3-9
Direct fire, 3-2
Indirect fire, 3-3
Nuclear weapons, 3-5
Special purpose weapons 3-9
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Survivability Requirements, 1-11

Survivability Requirements for Fighting
Positions in Urban Buildings, 5-21

Survivability Requirements for Troops
in Urban Buildings, 5-20
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fission weapons from low airburst, 3-7

Threat

Chemical weapons, 1-5

Deep attack, 1-5

Direct fire weapons, 1-3

Indirect fire weapons, 1-4

Nuclear weapons, 1-5
Timber frame buried shelter, 4-33, C-36
Timber post buried shelter, 4-32, C-34
TOW, dismounted. See Dismounted TOW

Trenches
Construction of 4-20
i, 4-20

LULIS v wluiVin Vs,

Crawl trench, 4-20
Description of, 3-18
In snow, 5-10
Octagonal trace in, 4-21
Standard fighting trench, 4-21
Uses of, 4-20
Zigzag trace in, 5-10
Triggering Screen Facir
Requirements, 3-23
Triggering Screen Material Thickness, In
Inches, Required to Defeat Fragments at
a 10-Foot Standoff, 3-23
Triggering screens
Defeating delay fuzes, 3-24
Defeating super-quick fuzes, 3-23
Description of, 3-22
Materials for, 3-23
Tunnels, 3-18
Turret defilade, 4-14
Two-soldier position (deliberate), 4-6, C-4
Two-soldier position with overhead cover
(deliberate), 4-7,C-5
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Types of Metal Revetment, 3-36

Typical standoff framing with dimensioned
wood triggering screen, 3-22

Typical tunnel system, 3-19
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Unit positions
For artillery firebases, 4-23
For forward logistics, 4-22
For strongpoints, 4-25
Unit support systems, 1-10

Urban Structure Material Thickness, 5-19
US force involvement. See also Survivability
considerations
Against indirect fire, 1-4
Against nuclear weapons, 1-5

During anemvy gttacrl 1.2
LUriilg eneiny aviacy, 1-o

In a meeting engagement, 1-4

In deep attack on rear areas, 1-6

In retrograde operations or pursuit

by Threat, 1-4

On a chemical contaminated battlefield, 1-5
Vehicle fighting positions (deliberate)

Characteristics of, 4-14

Dimensions of, 4-15

For M1 tank, 4-15

Parts of, 4-14
Vehicle fighting positions (deliberate), C-63
Vehicle fighting positions (hasty)

Charactenstlcs of, 4-13

Construction planning factors for, 4-46

Dimensions of, 4-15
Vehicle protective positions

Artillery firing platform, 4-16

Characteristics of, 4-16

Covered deep-cut position, 4-19

Deep-cut position, 4-18

Parapet position for ADA, 4-17

Parapet position for self-propelled

howitzer and ammo carrier, 4-17

Vehicle protective positions (field artillery)

Dimensions of, 4-18

Parapet position for, 4-17

Vulpan 2.5
v uilaill, &9

Wadis, 5-4

Walls. See Protective walls; Structural
components

Wigwam shelters, 5-13

Wood-frame fighting position, 4-26, C-9

Zigzag trace, 4-32



